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EXECUTNE SUMMARY

~e TSMP was ~t~ ~ 1976 ~ C~xn~ ~e Wat~ R~

~FG) ~ ~ ~ mt~e TSMP ~ ~ S~te ~ ~

~ d~ ~ ~ t~ ~y ~ a~ TSMP ~
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TABLE 1
Toxic Subslances Mor~orlng Program

1978~? Species Code
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~eme~ F~sh EDL 8~ EDL 95 Number of 1
Type" Samite

2
Arsenic All 0.3:) 0.07 328
Cadmium AI 0.40 1.M 3MCt~mtum AI 0.03 0.0g ~

~ M 0.10 O.gO 32~Nickel M <0.10 O.gO 329Selenium*, M 3.80 S.g2 10781~ M 020 O.M 3~9ZJnc N 3).0O 38.M 327
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Arsenk: 020 0.36 16 2
Cadmium <0.01 0.01 14Chromium <002 <0.02 14ColXw 0.64 o.eo 16LA~ <0.10 <0.10 14Me~-~ry 1.o0 1.gO
Nickel <0.10 <0,I0 14S~e~awn 2.00 $.40 181~ <O.02e <0.02e 14Z~’tC 24.00 33.20 14
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Figure I. Comp|rlson of Tox~ohene Wet Weight Levels Figure 2. Conq)nri$on of Toxel)hene Lipid Weigh! Levels8an Joaquln River e! Vern~lle
8an Josquln River el VernsllsChannel Cmlfleh v~ White Catfish

Channel Cmtfis~ v~ While Cetfish
|x IO00) Ppb. wet weigh|

lO (x 1000) ppb. lipid w~lghl

t4 i W~IOo ~,mOf’-~ i (~3~nool CoIIIok

14)0 ~ White C~n~

I0 4O0
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REGIONAL OVERVIEW

Thischap~er Pmse~san ovm,~ew of msultstrom 1978to lg87 by Regtor~ C~erla exceedanceeere
presented for each Re~ion in Tables 11 ~ough 28 fo~ trace elements (metals) and cx3Wdc ~hemic~s

by Region In F~gures 3 through 11. NI data collected IJnce 1978 am summarized 1~1Apl)mldlx L
(Trace F~emems). Appencl~ M (Or0ar~c Chem~c~ we(we~). A~m~�,x N (Organic Chenlk::~
dry w~m). and ~ O (Orgar~� Cherubs. J~d ~). Re~emnce, to ch~xdane. DOT.
endosulfan, HCH, ~ PC8 �oncemratlon~ ore to be comiderud total ooncemmUom unle~ othe~v~e
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Pentachlorophen~ (PCP) and Teb~¢hkx’ophenol (I"CP)

1~.10.~ IIG ~ ~T ~1101~ ~.0 ~.01~. 10.~_ ~ II~I .~ ~/10/~ ~ 0 ~ 0

111.12.01 IlL II~TIA ~ NI~/~ ] ~ ~’0111 21 01 V~ ~ ~ I ’ "

~ limit In
P m Ptt~.

1~.10.~ ~ llg ~ f ++?~ 111.0 ~.0
111.12.01 IlL ~ll
111.21.01 ~ ~N l~

ll&.31.lO ~Sl~ t~(~ t
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FIGURE 4. TSMP Monitoring Stations 1978.87 (Region :2) O
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of pesticides. PCBs. and metals defected in the ate.

AJl but one of the t2 saml::des from eight stations exceedir~ metal c~eria were cofiectad in the hlgl’dy
urban-industrm~ized SOUth Los Ar~e~es ¯re¯ (’Table 18), Seven of the nine stations sam~ded In this ar~l
had eievated metal concentrations. A major~y of the saml~es listed in Table 18 were ¢x:~eclld before
1985. Fish from the San Gabr~ River had many of the highest concentratiOnS defected in Ihe Region.

7The highest sliver value found statewlde (4.1 ppm) was measured In ’l’ilap~a from INS Rlvlr.
Municipal/industhal waste and uman Pjnoff ¯re the most likely sources of metals found In
,San Gabhe~ RNer. Mercury and selenium did no{ exceed cntena In Region 4 and, In lact, were defected
at low leve~s In heady all sambas. Chromium and silver, usually found in l,les w~h Industrial
discharges, were detected in Region 4 ¯t less than half the rate of the star¯wide ages for both
metals. The reasoq lor such low defection rates is no( c~ear. One teas¯41 may be that the largest
volume of mun;cipal and Industr~ waste in Region 4 ¯re discharged to the ocean rathe~ then freshwefet.

High leve4s of pesticides and PCBs were found ¯t ? of 16 stations and In 21 of 46 lam~es analyzed for
organic chemicals in Region 4 (’r¯b~¯ 19). Seventa~l of the 21 lamples that exceeded cdtadl were from
Just three stations: Ray¯fan Slough, Calleguas Creek, and Hartxx Lake. Revolon Slough and C~legues
Creek. which join before discharging Into Mugu Lagoon, drlin en ¯gdcultuti ~ Hid)or Park Lake, In
¯n urban/indus~hel~,zed ¯ree, is ¯flecked by mn~ ~rorn the mJ,’Youndlng am~. The dl~w~N sources of
IXdlutanta Ira reflected in the chang.all found In ~ from these ~ m High llv~Is of agricultural
pesticides, particularly DOT, dacth~, endo~ulf¯n, ~ lexaphene were �on~istanl~y found In Revok)n               ~’~

Slough and Calleguas Creek. Fish front Hart)or Park Lak¯ �ontained m~nly ¢Non:lane, ~ ofh~’
.pesticides weYo found. Chlordane is u~ally ¯MocJsted with urb~ m Fo~r lampfes from tho Lake           F    ~"

inltisted in Harbor Park Lake ~ to ~ resulted In th~ ~ ¢NOR:IIr4 ~ found In
t987. Becauee of h~gh cNordane and DDT level8 found In me i.Wt~or pmtc Lak¯. me DHS mued ¯

of chlordane and I=C0¯ in Regksn 4 (0~% ond 46%, rospectlveiy) ~ �loso to twtco m¯ asefowklo

t4%. No other Roglon had ¯ Nghor ~ot~"~on rate for cfdon:lano ond HCH. Only Region 0 had ¯ hig~or
de~ectJon rate ~or PCSs. TI~ I~0 ppbHCH found In 19871n Revok)n $1ot~histhef~lltlmelNi

the h~ghes= �on~enUatlom found In the State (Appendlx K). In the case of DOT. golo’l~h Imm CaleguesCreek contained Io3 and 2.6 pl:X (j~[ts l:~...th~usa~ in 19e5 end Ig86, mq:~:~ly" Thellpld w~gh~

concentration of DDT in GoloY~h taken In 1987 w~s �on~lembly ~ Hlgh ~ ~
tond to ind~o ¯ high exposure mo ~ ~ ~
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TAgLE
Todc Substances Mo~Itoflng Program

Oroldc Chlnlk:d~ Ex¢~ 8eleaed Crlleda In Region 4: Ten Year Doll Summary (1978-87)

STATIOJl StATICN SI~CIE| VIS~JE LtHPI.| fatal Chlor- Ooctho! Total Oleldrln Yotal
li~qOtt M ~ OA~ Otlerdl~ P~rJ fN NY Endogu| fro1

, (WF) ([DL) (EDL) (lllF) (lllf) (M)&O$. 11.0~ REV91.OII II.OIJGII lit P 04,/30185 14F.44 ~0.0e &04,$. (M 180.0~
~03.11.0& REVOI.OII $1.GUGII IF Ir 0~/30/8S 1M.OI 3&O.O** 4176.0~

&Of. l+.M ¢ALLEGUA| CrEEl( Ell/,03.12.06 CALLEGUt,$ CrEEl( 8F F 04/30/85 2306.0g&03.12.06 ¢4LLEGU4$ �l~El( iF f 04/30105 16.~ 2255.04&O3.12.06 �~.LEGUA$ CREEl( 8Ir F 05108/8~ &~.O* 1579.08&03.12.06 ¢ALLEGUItS atEEl( OIr P 06/18J87 22.0*L,05.12.90 IMtl~t PM[ ~ ¢CF P 06/0B/8] 19&.Og

IAmStl gal ilal I1�11 ~pml41
(Lie) chlor~. PCI +rmJp

403.11.04

(B/F) (~l.) (I) (ll) (~/F) (EOt) (EDL) ([Oi.) ([DL) (ELF) (ELF) (11)
403.11.04
&O$.ILO~ $.8" $79.0d &SOO.Og ~851.04

&03.12.06
150.0~ 150.04 1900.(M 2102.0d

&0].12.06 2~O0.Od 3389.lM
&O3.1Z.06 1100.01 1218.88
~*05.1Z.06 5&O.O~ 5M.Od
&05.1~.06 440.0# 695.0~

3.0*





Region $, the largest Region. contains the rnaJodty of ~e Stato’8 mNo~
one-third of the TSMP sampting was conducted in this Region, One hundred-two
66 waterbodm were_samrded from 1978-1907 (Figures 7a. TD. and 7c). In Wevious ropo~ Cross
was rn~ent~’~l as ~acramento Slough. A number of war ......... "

~_.~.rnento. an¯ ~an Joaquln Rivers. were sampled on ¯ reoular bas~ A b~J ~ A~n ~

v̄,.J ~rwo~al hsn samples collected    n~ m,~, ........

-~ ,,, n~mn o. ~ot unexpecZedly,high levels of metals and pesticides fro~11 U"-~e and other --"
Hardes~ .... -~-m m moesproao In the Regk~
l~rge ~.ware me n~x wate~ eystom~ such as the ,¯acting¯ and San Joequin Rive~, which

"~’~ m muno m nearly 65% of the wmedxxj~ and M S? ou~ Of83 rations saml~ed. Atoll o/I73 san~M~ excelled In¯tel ¢fllef1~ (1"~ble~0)
�~eda In 16 w~ertxx:lies In the Region. H~-~- .......... " ......

tromDa~" ¯ - memzem~ectedlnlargemouthl:me
ins ...... ~.~ree~ Hesewolr In Yolo County. Bass from ~ Olek Resorter wore w~h/zed as ~n Of

~t°°mt°ry �°mPem°n stuclY with ¯ Wlvm* �°neuitant- OVw mas w~ N0h nw~,v levele~.~

mm~n n mu°nCed bY mine m PmlJcul~ ~m~e Imm Iron Moumin Mln~ In rooe~

Rem’w~r (menic). w~l Old Rivor (¯rsan~ cq~w. ~nd ~,or). Elevated aresnlc Iovob m m as
wic~es;xld as oUw meres and ¯seined to be ¯ morn located protein

73 samples (2b’%~ ~ ", .............. " ..... ,--,, ,,- ~ mm,cm~, Of mosa.
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FIGURE 7¢. TSMP Monltodng Stations 1978 - 87 (Region 5) O

206. Kern Riverl Bakersfield
207. Kings River
208. Kings River I S. F. / Tulare Lake Basin

I209. Lake Kaweah
210. Mendota Pool

2211. San Joaquin River/Skaggs Bddoe
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Toxic Substances MorJtodng Program
Tml:l EI~ F..xcoIKNno $eloclod Cdtodl In Reglo~ |: Ton Year Dlitl Summary (1970.,07~
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Sacramento. American, and San Joaquin R~rs. Channe~ ca~sh from the lower San JoaquIn R~ver near
Vernalis and carp from Paradise Cut near Tracy In the De~,! exceecled the FDA ¯clio¯ leyel of 300
for chlordane. DDT. banned since 1972. was found ¯t h~h leve~s It the Vemalis stark:)¯ almost every
year since 1978. In 1986. DDT exceeded the FDA ¯ctk:)n level of ,5,000 ppl:) In channel catfish from
Vemal*s and in carp from Paradise Cut near Tracy. DDT was also found ¯t relatively high favlls from
19~5-87 in carp sambas from the lower Sacramento River near Hood. High |e~els of PCSs were
confined for the most part to the Feather River area. An early achievement of the TSMP wls the In~
detection of PCB pollution in the Feather River Basin In 19e0. PCB leve~s ¯xceeding lhe FDA Iolerance
I~vel of 2.000 pDb were detected in sambas from the So~h Fod( Of the Feather River. Fish from this
waterl:)o~y contained the three highest leve~s of PCB found mte,~de, Further Inv~st~atlons by the
Regional Board and other state agencies uncovered improper use of PCS-contaminated dis for
roads in the ¯raa Cleanup activities were Initiated and the PC8 Woblem was reduced, although smaller
¯ mounts of PCBs ¯re still present in the fish in the dra~Ige.

Over 80% of the samples listed in T¯bl¯ 21 exceeded �~erla lor toxaphene. Toxaphene i~ by far the
most serous pestk:~de protein In Region 5. bartk=ularly It the Vemalia Station on the San Joaquin River.
Eve~ fish ~,mple collected ¯t this stark:)¯ In each of the last 10 yIIm has exceeded r,,~eri~ ~
toxaphene. The h~hest level of loxaphefle found statewkJe wl~ ditected In ¯ 1964 sami:~e from ~
statk~n. Concentrations of toxaphane exceeding the FDA action ~ were meam,~rad In ~x
atatew~e with three of those ---m~es �oning from Vemalia. Toxaphane was ¯ wlclaly ~ Insect~-’kle
¯ p~ied to ¯ variety Of ¢ro~ and also to remove pirates on IIve~ock. Use ~ ioxaphane was banned
In the State at the end Of ~se6 (SVV~CS, ~988c). HC8 ia ¯nothar pe~Ick:le that co¯aLlenby exceeded
criteria ¯t the Vemalls Station. The Sacramemo River/Hood Station was another site with ¯ numbM of
samr~e~ exceed~g c~erla for HCB. A~drin end dl¢o~oi (and its breakdown Woduc~ DBP), rarely
dMeoted in the TSMP, we~ Iound It the h~ �once~ritlorm slit¯wide in Region S.

Ten watedxx~iea weri saml=fad It 13 rations In Regk~ ¯ (Figure la and 81)). Fogy-one

trout was the most �ommon speclescollected Inthe Reglon. NI but s~x of the 41 sarr~ will
c~Iiected In the nor~em hag Of the Regk:~ Elevated save~ levlls m me only com~en~ Wot~em

Metals were ¯r~ It 12 Of the 13 stations sampled. Cdtedl wlre ~ In 21 of 37 ~ ~
six stations (Table 22). However, 15 of the 21 samples were ~ two ~Itk)ns: the East Walker FIIvlr
near Bndgeport and the Truckee River near the Farad Pow~house. Idoit ~ sample¯ from both
exceeded criteria for silver. High zinc levels were aJso d~eczed It each ~e. The high dv~ and zinc

samPtea fr°m Regi°n 6’ which was the highest rate Of dMeclion kx any ragk:)n. On avenge, sJvlr wIS
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FIGURE 8a. TSMP Monitoring Stations 1978 - 87 (Region 6)

O

I
t!

212. Carson River/E. F. I Markleeville
2213. Eagle Lake

214. East Walker River I Bridgeport
215. Susan River/Honey Lake
216. Susan River/Litchfield
217. Truckee River/Gray Creek
218. Truckee River/Hirschdale
219. Truckee Riverlu/s Farad

Powerhouse
220. West Walker River¯ 21$

¯ ~o ~ N
I I    i a

Lahonten Region (6)                                ~ ....
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~ below the ststewlde ev~age of 31% and 24%. I~spectiv~. The only othM n~able ~ in the
Region was high lead levels in Gross Valley Lake. This protein saerns to be associated wtth urt)on
runoff since a paddnO lot is adjacent to the Lake.

Very I~e evidence was found of pesticide and PC8 po~utJon in Region 6. Mos~ of the samples from Ihe
save~ walerboclies and ten stations analyzed for pes~�les did no( have detectable levels. Of
28 samples anaJyzed, nine samples contained very low levels of chlordane, DOT, and dioidfln. Six of the
nine samples were from the East Walker and Truckee R~ver~ DDT was found in nine ~ whie
chlordane and dielclrin were detected once each at Grass Yafley Lake ~ Susan Rive’, I~qC)ectlvely.              2
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FIGURE 9. TSMP Monitoring Stations 1978.87 (Region 7)

O

237.23~ ¯

Color~o River Basin R~ion ~
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Trace E]emer~ Exceeding Sdeaed Cdlede in Region 7: Ten Yesr Gala SummaP/(1978~87}

STATIWI S~ATIGII SP~CI|S Tl__U~:__ SNqPLE iw-~tc Cdl41d~ C~-~i~ ~ te4d Nercury litcke| Seten|,,m
Si|v~r Zin�li~ll li~ CCDE OA~E (F.Yll)

713.30.90 CCXORN)O IINEEDLES CP F IOl~OIB7
2.W)***T!5,50.~ COLOliN)O IIICIW3LA CCF L 061191~8

F15.50.~4 COLORN)O IICliOLA C~ M 061191~8
~15.50.K COLM~DO tlCIICU CCF L 03109179 0.~FI5.$0.~4 COLC~N)O tlCI~OLA �~ V 03109179
F~5,~0.34 COLOmbO tlCliOLA ¢C; L 05128/|1
)’15,50.90 COLORADO I/UI$ imq[tl~ IM �~ P 0910218F
715.50.S0 CO~O t/UIS Im~tI~L ~ll VL P 09102/8F 2.5O***
F|9,47.90 LAKE CANUILLA ~ f 071~918F
T~2.20.04 UJI FELIIq[ CIJOl| M ~ IM ILZ M 0710718F
~23.10.01 ALMO IIlCALIPATEIA CCF L 031121?9 3.80**
T~3.10.44 SALT �~EEIC SL(XIGD TLZ P I01|0/~5

0.~*
~.10.44 SALT CREEl SLOUGII ~LZ L 10/10185 2.00***
}~3.10./,6 DIXIE DRAIII RO I ~ f IOII&IM 17.00"*
~23.10.&T AI~NO li/IXTEII ~ IJIB L I1/15/8S 2.00"**
}?,3.10.48 GAEESOII OUIE Y8 L 1111SI85~3.10.50 FOliG[tN[llO! DEAID TLII F I011}’/M
723.10.50 FORGET/4~IIQT DRAIN NOL M 10/1}’/86 4"60"*e
723.10.$1 VEST SIDE DRAIII TLII F 10116/86
~23.10.$1 VEST SIDE DRAII NOL ¥ I0116/86 3.30***
723.10.52 DIXIE ORAIII llO $ ¢P F 1011}’186 1.90"
~Z3.10.52 OlXlE DRAIII XO $ TlJI F 1011}’/86 2.20***
~3.10,90 �OACNELLA CAXN. CP F ~12918? 3.00"**
723.10,90 CO*CI~LLA CANAL Ii F 0712918~/25.00.00 SALY al/mUTll Ldll V OTlO}’/8~ 2.10"**?-~S.O0.O0

SALT CDflqOUTll ~LZ II 0710}’18~ 1.80"
728.00.90 ULTOli S[A/SGUTII BM F M/06185 2.00"
~8.00.~ RALTOli SE~Wli EM L 08106135 $.80"**
Y28.00.gO SALTOII S[A/SOU~II m¢ ; 08106/85 8.60** 6.~)**
T28.00.90 RALIm SE~JSOUTII m¢ L 08/06/85 0.80" 3.60***

F= Filet.     L ¯ Liver.     * ¯ ~=~-@~- [DL 85.     ** ¯ Excel= [Ol. 9S.     *** ¯ [�lUel$ or Exceeds Nl$.
I ¯ lqUlll or EXCII41 its luidlllnll.    ~l ¯ Equals or [xcllidl FDA ortim
I/ll/! e t~ll ltlk Ill ~ ¢(mplrml to ILqS, Ill, ill FOA ¢ritorll dll~i~dtn
l/ll i ~hlt Fldl 141pill ~ ~ tl ED~ ~S, EO~ ~J, ~ 1115 ¢rilortl deperdinI ~t tissue tyl~e.
For III i Drill, flllt II~lel ~ Cqllpmrld tl ~B~ IS Ind ~ ~. �|I ~ ¢4mlMur~l to Nil criloril.
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Big Beer Lake/Bould~ Bay
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V
indusulal (x murCctl~ discharg~ Selenium was detected a: me MIS ~ of 2.0 prxn

were d~ tn ~% ~ t~ M~es a~ in R~ 8. T~ b t~ h~ dM~ rote ~ PCBs
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TABLE
Tmlc ,Substances MonRodng Program

Orgnnlo Clmnlmls Exceecllng Sdec~ed C~edll In Region 8: Ten Year Dala S~nmmy (f97887)

|tATI011 StArl011 I1~�1|$ T;~ S/I/~| Yore| Cktor- 0~ctl~l total Dieldrin Total

(E/F) (EDL) (EOL) (ll/f) (011r) (0)
801.11.03 OC[Ali Vl[¥ CN~A¢II
801.11.03 OCEAlt Vl[¥
MI.11.N ~ OIEGO �llAJlq’Elt I~IIP~II1 MY t~l If 841181M801.11,01 ~ Of|gO al/NICIRLGOII N PI~ M 0410918~ 1~.~ 430.~e 9555.04MI.II.0Y ~ DIEGO �I~/IIICI~LSCII N ~ II MI1|~86 3&8.0~ 5101.0dl801.11.0F SAIl DIEGO �l~/lllCli[LSOII Oil
801.11.0T 9NI II|GO CII/NICI~LSGO N
801.11.0T SNI 01|GO CII/NICNELIOll N
801.~I.0~’ SAIl OIEGO �II/NICIIEL9~II GO PlIS
801.II.~9 ill ilEiO ~ p~ Pals

,
STALIN |ndrln

otphe- ~ TMI4 Ik~edder Ilexl~lere- I~th4~r- Pen|a- Tetra- Total Toxaph~ne �:hmlcel
(Llndme) PC~ Groupm/p)

801.11.03

801.11.07
iOI.II.OT 210.0#

801.II.0T

80I.II.0T 1600.(M 1858.(M
Nl.ll.O7 .l&00.011 IS96.M
8OI.II.N 25.0** 870.M 972. TI

IT.O* /,40. M 75].11
* ¯ |~Ndi, tko lSt ~S.    **

t~t mere the| the remAtl rare e~red to EOL 8S end ~t ~S v~lum. ¯ ~ ~ ~ remNtl m ~ to N criteria enly.
W~ m ttmt the reeulte um~ ©eqNn~l te IMS end I~A ¢rlter|e.
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The EPA Is r~lutring the mduc~on o/DDT and misted
~SEPA 1~). ~t~e, DDE ~ ~ ~tM
~te ~ a ~ ~~ ~ to ~ 1~ ~fe

DDT ~s ~ ~ ~% ~~~ ~~
p,p’ DDE ~ ~ ~ ~m~ (415 ~) ~s ~ a ~ ~h
p,p’ DDE I~ ~ ~ ~e ~h ~m~es (1~ ~).
gu~lnes ~ 1,~ ~ f~ t~ DDT. In ~, I~s

I~ ~ 5.~ ppb. T~ h~t DDT ~tmt~ (17,~
Bla~o Drain ~ 3) ~ 1~. T~ ~ lt~ ~lgM
det~ In ~fi~ ~ ~1~ ~ (R~ 4) ~

~l~s ~k, a~ ~ Pa~ ~ ~ 4); ~
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ToKII endosulfIn hu been detected in 14% ~lhl uml=lel Ilitewlde In Regloni 3. 4. S, ?,

CentmJ Valley. the Monterey ~ ~ Impe~al County (SWRCB, 1964b). Monterey County h~
cons~ter~y used the groatest omount of e~lo~Jfan in the state with the majority of 81~J~tUon
the Sa~inas River (SWRCE. 1964b). Er~¢x, ulfan was de~ected In 80% o~ aJl ~amples from the
aria. Five o! the six r, ampies that exceeded the NAS guideline fl’om this ima m-�olle~ed from 1~8S
to 1967. The hi~hest concentration found (841 IX~) came fn:)m the Old Sallni$ Rlvir (Region 3) in 1983.
In the Imper~ Valley in Region 7, 71% ol the Iarr~es �ontIIned detectible levels of tndolJllIn. In this

S~ough (Region 41, the S~n Joaqu~n R~m’ (Re~o~ $1. ~nd San Diego ~ (neg~o~ 81.
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Elevated concentrations o~ nickel hav~ been repo~ted by the TSMP in the northern coastal range.
NaturaJ nJcke~ depoW~ ~m no( readily bk~v~ilable becauze of nickers low s~lubiJ~y In wmer. ~,
rdckei may be mobilized by acldificaticm from acid mine w~s~e, Urban or Indu~ffi~.~r¢~ of rdcked
Indude ~ectro~ating processes, fossll-f~ mflntng, and heavy fuel oll combustion. Nickll his ¯
r~afively low aquatic toxicity compared to the oZher traP.~ elements monitored by the TSMP. Nlck~,
howler, is ~ known human carcinogen I~d by the Slate pursuant to the 1966 Safe Ddnklng Water
To~dc Enforcement Act.
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FIELD AND LABORATORY OPERATIONS REVIEW

Sample CoBectio~

Sample �ol~ectlons were ob(alned using ¯ Smlth-Root Model V~I ~nd Modd )aA Portable E]ec~x~sher~:
Smith-Root SR.16E olectrofishing boat; vada~e mesh. woveh, and monol~dament gNI ~ tleltod hoo!)
nets measuring three feet In diameler w~th One inch square mesh; (x beach ~elnes of vw~Ing lengths,
w~th$. ~1 material. Collected fi~ were kept In dean =t~lrdesS =ee~ IXKd(et= WIIB thoy �oukl be
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~srr~e~ w~e ~aJyzed us~ the proc~um of

T~ E~

R0044826



R0044827



V
T:ce Elements                                                                    L

Procedu~s used in ~963 we~ sknlar to those used in prevlm~ yeera,

Orphic Chemlceb

1
Sample exlraction procedures and gas chromatograp~ conditions were iclent~c~ to thoee taed in ;~s~

2
yoarL Starting in 1983. samples prevlo~y found to contain ondosulfan I wo~o analyzed for ondolul~an
II ar~l ondosultan sulfate. One sample was armly,zod fo~ 2.4.0 acid u~n0 method No. FG.OB-7~. The
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APPENDIX G

New St~k~ Name                         Station Number

Chino Creek Namo Rlver/In~errmioml Bo~dary
~23.~0.4~’

Cok.ado Rlver/Momloe Dam Chino O’eek/D/S E~clid Ave
80!.2!.02

Coyote C~ek Colorado R~pntemat~ma Bound~y
7~.00.00

Oon Pedro R~ Coyole Creek/U/S Mcmeague ~
20530.07

Oon Pedro Resoneolr/Mlddlo Foek Don Pedro Rese~’olr/Woods Croek
536.31.08

Easl Fork Carson Rlvor Oon Pedro Rese~otr/’l’uclumne ~

Easl Walk~ Rlvor Car~on Rlver/EF./MadcleevNe 536.31.15

Feather Rlvor/NIc~buo Ea~ Walker fllver/Brldgepo~ 632.10. ~2

~ Granlle Creek Feathm’ Rlver/D/S Highway 99 Bddge " 630.10.09’
519.22.90

Guadalupe River Grange Creek/W,F.

Kesterson Rot~ge/Pond 8 Guada~pe River/Howard SlroM 540.40,28
205.50.99

Kesterson Resen~oir/Pond 2 Ke~erson NWR/Pond S
541.20,92

Lake HemancJez Kesle~m NW.R/I=ond 2
541,20.93LMco I’lemanclez/San Ben~o River
305.50.60

Lako Hemanclez/~ Dglm
lake Hemandez/D/S Dam

L~ke McClum ~2 ~ McClure/l~In Body 305.50.59

~Ooucl Rlwr ~nedc~n RIve/DIS Watt Awnue 8ddgo 537.22.g3
519.21.09

Ncxth Fod( Am~dcan River N~onm E Uab Orain/O/S W B Cmeino Avo
Noah Fork Feather Rlver/Beklon Anmdcan RlverjNF./Hlghway 49 5~9.21.90

Noah Fo~k Fomew m0~/P,~ Foather e~/N.F./~dde.
Fonther R~v~/N.F./PugOa see.~3.osoq~ North Fod( Fealhor RlverjTIIch Bar
Foalh~ Rlver/N.F./Rk:h Bar S~8o42.02~ Noah Fork YM3e RIv~/Sawndll Crook

5~8.S!.04~No~h Fo~k Yutle Rlvo~/~ Yutm RIv~/N.F./SawmNI Creek
co Y,a~ mv~/N.F./O/S enOh,~ ,m StZ.S4.02
o~ S] 7.53.0!



Old Stallon"~m                        New Statlon Narn~                          Statlon Numl~

Old Sa,na~ River Bend Old Sa,na$ River/Monterey Ounet Way 8~g
309.~0.04Palaro River Old SaIInas R~er/Mc~em Road
309.10.03Pa:~ro I~.’v~r/O/S H~vay ~ Bddge
30S~0.03

PII RIv~/D/$ Modoc NwI’
li~ RIv~/D/$ Highway 299 Brldg~

526.63J0
Russian River
Sacmme~o R~,/~ (S~J~’.OS) Russian
Sacramento S~ough Sacramemo
Sal~as Reclamation Canal Cross Caral $~0.00.30
S~n O. (>/U/S Mar, An~ ~ tim.,.011

S~n O~,goSan F~e Creek 3(~.mJ3

~̄n Le~nclro ~ ~ ~Ioug~ 541.20.Ie

Soulh eod( Feelher Rlvlr/Goldm Fealhm, Rlver/~.F./Fod)estown 514.32.14
,~)ulh Fo~k Fealhlr Rlver/W(xx:ll~ Fealtw RIv~/S.F./GokJen 518.22.10
Susan River Feather Rlver/S.F./Woodlme
Truckee River Susan R~r/l.~ce~ekl 518

Truckee eUv~/U/S Fred Pow~homeT,~ ,~,/m~,~ ~ ms~o.m)
~,~ m~/~nc~ e~s.~o.oo
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APPENDIX H (�omJnlJ~l)

Old St~_ti_~j~_ N=-.~ S~_~,~n Station
Number Number

519.10.08 520.10.04 SUTTER BYPASS519.10.07 520.10.03 " RECLAMATION SLOUGH520.11.03 520.21.90 COLUSA DRNN/KNIGHTS LANDING520.11,36 520.21.91 COLUSA DRNN/ABEL ROAD522.10.01 522.12.01 BLACK BUTTE RESERVO~.R522.24.06 52222.02 STONY GORGE RESERVOIR522.26.02 822.33.03 EAST PARK RESERVOIRS23.1¢P I0 504.20.03 SACRAMENTO RIVER/HAMILTON C~524.4~12 508.10.4,~ SACRAMENTO RIVER/KESWICK DAM524.47.15 508.10.42 SACRAMENTO RIVER/KESWICK524.49.0~ 524.40.06 SACRAMENTO RIVER/D/$ SHASTA DAM525.11.01 84~. 10.03 SHASTA LAKE/SQUAW CREEK ARM52~.22.03 ~:~G.10.O0 MCCLOUD RIVER/MCCLOUD RIVER BRIDGE526.42.02 52~.41.06 FALL RIVER

S,11.~.03 M!.1020 SAN JO~OU~N RNER/VERNAU$81.:M.02 544.00.02 &AN JOAOUIN RIVER/FRENCH CAMP SLOUGH~12.$1.14 &~120.14 MOKELUMNE RIVER/WOOO~RI[X~J~
MOK[LUMNE RIVER/LODI LAKE~.11.03 ~1.10.81 STOCKTON DEEP WATER C~~4.11~$ ~. 10.91 $TANISLAU$ RIVER

~o11.05 MI.10.01 ~ JOAOUIN RIVER/ORESTIMSA CREEK
M1.10.02 ~4N JOAOUIN RIVER/OREb’rlMBA CR/BELL ROAD~.I&IX) 54120.40 O’NEILL FORESAY/CAUFORNIA AOUEDUG’~5~5.1S~0~ 54120.S0 ~ JOAOUIN RIVER/FREMONT FORD~.1&03 54120.15 MUD ~4.0UGH5aS.1&04 54120.82 KESTER$ON N.W.R./PONO
54120.07 SALT SLOUGHSaS.l&O~ 54120.8:) KESTERSON N.W.R./PC)ND535.1~.54 54120.91 ~4N JOAOUIN RIVER/HIGHWAY 152 8RID~[~I 1.02 535.30.S0 TUOLUMNE RIVER/~I JOAOUIN RIVER~.11.14
535.20.91 TUOUJMNE RIVER/MODESTO536.23.03 ~.31.08 DON PEDRO RESERVOIR/WOODS CREEK536.2~18
536.:)1.16 DON PEDRO RESERVOIR/MOCCA,~N CREEK536.2~.19 536.31.15 DON PEDRO RESERYOIR/TUOLUMNE RIVER5262~.24 536.31.14 WOODS CREEK637.11.02/S35.50.~0 535.70.03 MERCED RNER/HATFIELD ST RECREATION AREA637.11.05/53520.91 535.70.~0 MERCED RWER/EAb~
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Y
Median IntemaUonal Standards

LIn 1982, the Food ~nd Agricultural Organization (FAO) of the Unlted Nations �onducled ¯ sunny of
s~anclarcls and legaJ limlts for rnetaJs Including mercury, pestlcldes, and o~her ccxlamlnan~ In flshe~
proclucts. This was in response to f~equem inquiries h’om inst~utk)na and companies ¯ctJve In InlernatlonaJ
commerce that found # difficu~ firming luch information.

7_.,l._

The FAO surveyed nations that were memberl of the FAO as we~l Is those who wml ~ Moll natlona
cooperated with the survey and, In cerlain other caseS, the standards w~ drawn from ~ lource~ The
FAO took ¯II of the responses and presentlKl lhem In a report ent~IKl "Coml:~atk:m of Llgal L~Its for
Hazardous Substances in Fish end Fis~ Products" (Nauen. 1983). Mo~t of the llrr~ts m Wesented In
¯ standard fomlat and in stand~1:l un~ of fresh or llve weight. EXCel:Xlons lrl �~Idy

Nearly ill of the Itandardl for l:~stlcldel m from the Unlted States (FDA ItandMds). l~r, wlth the
excep~lon of mercury, the Ur~KI State~ I~ no standards for trace metals In ~ Woduct~ It I~ ~ very
lack of standan~s l~at n~k~ ~erlxelatlon of ~me of the TSMP l~:ling~

Tsb~¯ 1-I mrlzel the ~tand~rds ¯nd gut~linel for metals from the FAO report. The tabl~ hOleS w~
the It~ndards am lot freshwater f~ medn~ ~ lhellfl~h, or ¯ �ombination of these. When more thln one
standard was llstm:l by tl~ FAO r~l:)Oft, thole vaJuel ~ to ¯ ~,andard for ~ w~ghL edlMe l:K~lon

¯ dry weight ~ If the indian slandan:ls were stated In Imsh wetghl terms, lhey would be Ipflmxim~teiy

In the FAO ~tudy. TI~ grit n~zjorlzy of nation~ hav~ ~t ¯ mercury zt~ndm~l of O.S pl~.

M~llan Intm’natlonll St~ldln;Is pr~4fltld in T~l~l~ 4 ~ cllculat~! from ~ Itlndan~s Illtld In TIIM~ I-I.
The m~llan ~andard wal ~ for u~ for ~ m~lon~ TI~ m~ian i~ Io~l in~u~zc~d tl~n t~

misleading. By using median standards, tl’~-,~=e mL~eacling comparisons can be more ~ woided. In
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T,.e, ,: I.~ (�onUmJeC~ 0

In~emaUon~ Standards fox Trice Bements in Fish ~cl Moilu~8 L

R0044841



V
dry w~lOhl) m ~~ to ~ ~~ ~ F~ ~ ~          ~

~S (e.g., ~ f~h ~ ~ ~ I~ ~ ~i~ ~). In ~ f~~ms ~s we~ In t~ ~ t~ ~ ~.~ ~l m~ (~ m ~
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APPENDIX K

Ten Year Data Summary (1978-87)

Organic Chemicals in Fish

Exceeding Upld Weight EDL 85 end EDL 95

(ppb, lipid weight)
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APPENDIX K (cooUnu~d)

Reglo~ $: T~ Year Da~a Summary (1978.87)
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~ ¯ Ten Year ~
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APPENDIX L
To0dc ~ kl~cdng Program

no~Ooo ~: Ten YI O~ S~wy (:e~







APPEKOIX L |continued)
Toxic Sul~!~nc~ ~o~n0 Pro~arn

Read.on |: Tin Yea" I~ Sumn’~ (197887)
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APPENDIX M

Ten Year Data Summary (1978.87)

Organl© Chemicals i~ Fish and Invertebrates

(ppb, wet weight)
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APPENDIX N    .

Ten Year Data Summ,ry (1,78-S7)

Organk: Chemicals In Sediment, $o11, and Plankton
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STATE WATER RESOURCES CONTROL BOARD P
P. o. Box 100, Sacramento, CA 95812-0100

(91 6)322-31 32 U
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

T.

NORTH COAST REGION (1) CEN’rRAL COAST REGION (3) LAHONTAN REGION (6)
1440 GuemeviIle Road 1102.A I.~urel Lane 2092 Lake Tahoe Boulevard
Sar, ta R~s~, CA 95403 San Luis Obis;:)o, CA 93401 P.O. Box 9428
(707) 576-2220 (805) 549-3147 South La~e Tahoe, CA 95731-2428
SAN FRANCISCO BAY REGION (2) LOS ANGELES REGION (4) (916) 544.3481
1800 Harrison Street, Ste. 700 101 Centre P~za Drive Vlctorvllle Branch Office
Oakland, CA 94612 Monterey Park, CA 91754.2156 Civic PI~z&
(415) 464.1255 (213) 266-7500 15428 Civic Drive, Suite 100

CENTRAL VALLEY REGION (5) ViclorviIle, CA 92392-2359
3443 Rou~ier Road, Suite A (619) 241-6,583

~ Sacramento, CA 95627-3098 COLORADO RIVER BASIN
(916) 361-5600 REGION (7)

Fresno Branch Office 73-271 H~jhway 111, Ste, 21
"*"’ 3614 East Ashlan Ave, Palm Desert, CA 92260

Fresno, CA g3726 (619) 346-7491
~ (209) 445-5116 SANTA ANA REGION (8)

Reddlng Brlnch Office 6809 Indiana Avenue, Ste. 200
Riverside, CA 92506415 Knollctest Drive (714) 7824130P,e~:ld~, CA 960O2

(916) 224-4845 SAN DIEGO REGION
9771 Clairemont Mesa Blvd. Ste. B
San Diego, CA 92124
(619) 265-5114

-
-

R0045053





¯                     BPTC Sites
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44024 0 SUP. ~ I ~ I~.0 114 M ¯ ~.2S 61.87 23 3 121.35

40.72
40~ Soufhwe~ ~e,p 1.0 7~2 l

IlO.O 63.0 ~.0 0.~2 127.~ 2.~ 10.10 103~.~ 77.00
4~3 Inne~ Ha~. Chann~ 3

~0 Wl~2 3
I I0.0 6~0 ~.0 O.OS 70.70 1.~ 12.25 24~.~ 45.9S

44011.0 LOS CERRITOS C~L TI~ P~l 10~.0 ~1~ ~

57.0 BLO 189.0 0.~ 28.~ 10.~ 17.44 ~3.42 ~.32

4~l.3 A~milos Bay-
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-.o o. o
~-~ ¯ ~w 1~0 003 " " .....4~33.1 ~ ~                        S1.0 ~ 3 47 0 " _" ~.~ 0.~ 10 10"~10 ¯ ~0 1~0 0 ¯

4~t0.1 @F~Rlllnn~eu .... H.0 7~ I It00 ...... "- .01 13t.10 0.N 1010 4H~ t~’~4~ .... ~--~~l I~n ~,.~ .... " ~ ~.0 O~ ~ ... .-’._ - ........
--’" c’~ua~PmrC .._"~’-- -- 247.0

,,:: ~n

n’.. __.’= ,.-- ,U.,O 1437..
61:

4~10.20llCa~oOea~ w~.u Wl~ 4 I~0 310
- . o,.w u.~ 10.10 1769.10 27.40~.0 0.16 195.~ 0.85 10.05 2445.~ 41.25

~.0 W1~2 2 1~.0 31.0 ~.0 0.~ ~7.~ 0.95 10.~ 2~4.40 ~.80

4~.1 [a~Ga~p~c
~.0 ~1~2 2 69.0 ~.t I~.0 0.~ 45.10 0.7S 10.10 ~31.~ 31.~

4~10.1 ~F~ILLOD~~2 1~9.0 ~!~ ~ 274.0 ~.l ~3.0 0.16 214.~ 3.~ 16.~ ~05.33 $3.76
4~9.1 ~ST ~SIN E~E~ 3 ~,0 ~17~ ~ $3.0 ~.4 1~.0 0.03 ~.03 1.75 16.05 1~5.17 ~.~
4~.1 L~Oea~ef~.~

~.0 ~2 3 ~.0 ~.~ 1~.0 0.01 61.40 2.SS 10.15 ~3.~ 28,05
4~10.30FF~URI~OB~C~R~2

1075.0 ~1~ ~ ~1.0 ~-~~.0 0.12 2~.~ 3.07 17.93 ~.S1 SS,~
4~10.3 OFF~DRILLOG~C~REP3

1~80 ~1~3 ~ I~.0 ~.~ 2~.0 0.14 217.51 2.~ 1611 3~7.01 ~.82
4~31.2 P~OS~RDES(SW~TZ6~I

1~2.0~1~3 ~ ~0 ~.~ 1~.0 0.03 2030.~ 2.92 48~ S3~,42
4~10 3 Te~mlnull~la~G;p

480 ~1~2 2 SSO ~.4 1~.0 0.01 117.~ 0.75 10.10 816.~ 37.70

4~,1 ~ST ~SINEN~E~2
835.0 ~17~3 ~ ~.0 ~.1 1~.0 0.01 ~.~ 1.75 16.05 1~5.16 25.07

4~31.3 Pa~s Ve~e~ Swa~ 6
78.0 ~1~2 3 42.0 ~.0 ~.0 0.01 25~.70 1.25 10,10 245.~ 102.05

4~152 Fi~Ha~Enlra~
~.0 ~1~ 2 ~.0 2~.4 1~.0 002 ~.~ 0.75 10.10 ~0.~ 25.20

4~10.3 ~FC~RI~OB~C~ 3
1076.0 ~1~ ~ 219.0 28.l ~1.0 0.17 189.43 2.37 16.31 2127.76 ~.28

4~31.2 P~OS VERDES (SW~6~ I
I0~.0 ~ ~ 430 ~-) ~.4 0.02 ~39.~ 2.~ 16A9 ~3.24 135.~

4~31.1 Pal~ Ve~e~ Swa~ 6
76 0 ~l~2 3 ~O 2~.1 97.0 002 27~.~ 3.~ 10.SS 240.~ ~.35

4~42 LOWER ~INC~NEL~3
8~.0 ~17~3 ~ ~.0 27.6 1400 O.1S ~.23 2.07 16.05 ~73.19 62.~

4~12.1 5~TH~ST ~SI~ REP2
1~8.0 ~1~ ~ M.4 ~.4 147.0 O35 74.~ 2.12 16.05 24~.14 20.79

40~31 Turning Ba~ Pier 151
7.0 7~1~2 1 49.0 2~.0 1~.0 0.01 ~.70 0.75 10.10 ~1,10 24.10

4~9.1 We~ Ua~n Enlran~
250 ~1~2 2 420 25.9 140.0 0.01 ~.I0 0.75 10.10 ~2.~

4~12.1 SOUTH~ST BASI~ REPI
1~7.0 ~ ~ 79.4 ~.3 1670 0.13 78.95 2.~ 16.05 2461.77 24.77

4~9.1 W[ST ~SIN ENT~CE-R~ 1
~.0 ~17R3 ~ 53.0 25.~ 1400 0.~ 47.02 1.75 16,05 1577.31 25.76

4~6.I Te~m~nall~and STP
~.0 ~!~2 2 47.0 26.~ 1~.0 0.02 141.~ 0.75 10.10 ~3.10 35.35

4~3.2 TURPJING ~SIN. PiER 151- ~3
1055.0 ~ ~ 2A4 ~.1 70.1 0.~ ~.82 2,02 16.05 ~53.~ 19.83

4~2 LOWER~INC~NEL~2 ~1.0 ~17~ ~ M.0 ~4.~ I10.0 0.~ 2~.05 1.75 16.05 32~.~ ~.42
~3M4



SOUTHEAST BASIN. REP3

~om
40031.2 PALOS VERDES (SWARTZ 0)-REP 3

1040.0 2/2/94 ~ ~4":
24.6 126.0 0.04 ~’~0 u.,~

10.10 841.00 10.80 ~1". ¯ ,.75 10., ,-7.75 ,0.so    o
,00,0.2 :’-:3 **.s 0.0, z .28 2.so ,0.05 2,2.,, 1,0.00
40004.2 1073.0 2/15~4 28 194.0 ~ 210.0 0.18 209.84 3.69 10.75 2824.80 51.57

C)40032.1 LOWERMAINCItANNEL’RF-PI 830.0 6/17/93 20 66.0 24.l 110.0 0.02 202.16 1.75 10.05 2681.05 38.04

San Padto Bey. POLA 19

103.0 8/19/92 2 27.0 24.6 79.0 0.02 89.10 0.54) 10.10 097.40 8.85

40032.3 San Padre Say. POLA 10
01.0 7/40/92 1 21.0 23.6 76.0 0 03 133.40 0.54) 10.10 266.70 10.15

40030.3 8anPedmBmakwafe~
?S.0 8/19/92 2 12.0 22.0 63.0 0.01 89.80 0.50 10.10 107.60 S.10

40003.2 Tumi~ Basin, Pier 151
8.0 7/31/92 I 28.0 21.6 70.0 0.01 25.30 0.50 10.10 1213.90 23.70

40032.2 San Pedro Bay- POLA 18
104.0 8/If~2 2 17.0 10.7 70.0 005 02.20 0.75 10.10 168.20 9.65

40003.2 TURNING 8ASW, PiER 151- REP 1
1053.0 2/2/94 25 21.0 10.] so.2 0.07 23.47 1.75 le.05 852.25 12.11

40030.2 8anPedmBreakwato~
740 8’18/92 2 1:3.0 It.$ 05.0 0.01 111.10 0.?S 10.10 12S.60 8.80

40032.3 8an Pe(fm Gay- POLA 10
105.0 8/19/92 2 19.0 It.~ 77.0 0.02 182.30 0.75 10.10 277.70 21.45

400162 Termin~]l I~and STP
47.0 8118/92 2i00,,0~,~_3.1 San Pedlo O,eakwaler 29.0 15.~ 100.0 0.01 34.90 0.75 10.10._2 TURNING BASIN PIER 151 RF.P2 .7.3~,0. _ 8/19/92 2 ||.0 18ot 382.10 10.40q_’~UZl.O MCGRATH LAKE’ES.r ....~.." ~u:>4.0 2/2/94 25 63.0 0,0! 102.30 0.75 10.10 220.00 0.40-u,-.nr II 23.2 17.$ 62.9 0.10 25.37 1.75 16.0.5

1"face melol$ moas~rod Ul ~ 627.0 13/93 | 1 290 11.1 1129.30 12,14$1mthoim o~ank:s measured in pj~) 120,0 O0l 3187.20 165.20 3387.90 88.60 6.40"Lead levels above PEL 04 112.2
¯ "L,~ad levels above TEL 04 30.2
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within their own jurisdictiona] boundaries, may use the BA to ~upplement

L
pro~am with BA hinds, while oU’ters use ¯ combination o[ funding sources.
The tu’st petit year, the total ~mount ~ ~or NPDI~ activities through
the BA w~ approxLm~tely $3 a~Licm.

To can7 out progr~n sctivitie~0 the co-permi.ees utilize ie~,el suth~/ 1derived from wastewater, solid w~te, and hazardous materi~ regula~orm,

2=nd va.,’ious pubLic nui.~utce ordma.,~. To.$pecific~y ~d em~oLntJy adtire~
~tormwater quality, the ~ermittees ~re developi~ ¯ model stotmwatm.

The activitie~ that mu~t be conducted under the term= of the permit
organu.~i into two ~$tinct plans: the Stormwate~ Management Plan and the
Stormwater Monitoring Plan. These two plans are discuased/n the foUowing

Stormwater Management Plan
~ Stormwater Mmr~gement PLan �omprises six pro~m ~

¯ Pro~r= for Re~Idmt~
¯ Progr~m~ for Industrid/Comm~�~ l~u~m

1" Prolp’ams for Public Infr~tructure
¯ Prognmm for midt l:Ymchm~e Cmttrol
¯ Pro~’ams for Land Development

initial implementation phase from September I, 1994 through Februa~ 28,

the permit ten~ in Augtmt

I;
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V
Programs for Residents                                             L

During the first permit year, the Public Outreach Subcommittee k>cused on:

¯ General Public ~nh)rmatlon/ Participation. Tttis prod’am pmvide~
residents ~.’~th information and education on the gener-I n~tm’e o~
stormwal-,t

!~
¯ Refu--Ditpo, lPr, ctices. Tl~sprogrambu~ldsonexistingsol/dwaste

2management programs such as hazardous waste collection events, used
o/I rec-yc.hr~ green waste collection, compostin~, ~K! curbside recycling

During the second permit year, the subcommittee wig begin working on
addibon,tl pros;rams to address ya,’d/landscape ~Ki vehicJe

Numerous mat~-iaJs have been develolx.,d ~or these prosnu~, both on ¯
countywide ba~s and by individual co-permittee~. Beginnin~ in the

| ~4 Of 1994, the subcommittee desig~,d ~td pluchased ¯ display ~KI an
~ EnvLroscape ~,’¯tershed Model, and created information~ mated~l= for

countywide use to provide a consistent me=.Jage ¯bout stormwater pollution
7

|.~
~ prevention. The mater/ab developed

,, "" throughout the year include ¯ ’~

I , ¯ sheet, ddldren’s coloring d~,ets,

{~ .. " .~... ---.~... ~. , color brochure that captm’es the

/. ’\ i conveying an easy-to-read

¯ disposable Poop~ K~open with the ,~ prolFam logo and slogan, "You’re
i l~ the solution. Stop ,tormw,ter

polJution." To evaluate the

materials and other outreach efforts,
¯ written "Test Your Knowledge"
questionnaire was desisted to be
a~terod at display evmt~

The displays have been used at sixteen events around the count, between
Septembe~ I, I~;’~ and August 31, 1995. These eve~ts included the Pollution
Prevention Wee~ celebration m September 1994, the Ventura County Science
Fair exl’dbit l:or Earth Day i~ April 1995, and the recent Ventura County Fair in
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V
August 1995. The co-permittees exhibited the display and watershed model

L
and distributed the promotionaJ items related to stormwater pollution
prevention, including oil recycling containers and beverage mugs featuring the
program logo. At the Ventura County Fair, the ¢o-permittee representatives
admimstered the stormwater "Test Your Knowledge" questionnaires. A/most
1,000 attendees completed the questionnaire in exchange for ¯ container (940+)
or mug (40). Co-permittee representatives scored the questionnaires and
discussed any rrusconceptions about stormwater with the partidpan~

2
Subconunittee members are tallying the results of the question~aires and will

continue to use ~nd refine this effective educational tool.

Another task for the subcommittee

countywide. Subcommittee
members designed ¯ stencil that

.... ~ ¯ would rnatntatn¯ ~i~te~t kx)k
.’~ th~’oughout the count),, whiJe

~ ~ . "river," "creek," "mo~o." and "lake"

"" ’ ~
subcommittee had created ¯

.,. ) included direct¯ore for stencil
.. : , ’.. \ pl¯cement, photoM¯phs, safety

volunteer permission ~ips,
reJease ,orms. They ~ membled stenciling kits consistm& of ,priy p~tt, ¯
stencil, gJoves, masks, safety vests, traffic cones, trash bags, rags, and pencil&
The kits were placed in easy-to-carry buckets labeled with the pro&ram logo.

with an event in Oak Park attended by the media. Co-permittee stencifi~ was
then initiated by Thousand Oaks and the County of Ventura in the area that
drams to Mafibu Creek. Other co-permittees soon followed. Some worked
with groups of volunteers, turning the training into an educational
opportunity. Some used city emp|oyees, and combined stencifing with ¯
survey of irdet maintenance needs.

The County of Venhara ¯]so worked with youth in the ]uve~Je P, estitutiort
Program and Boy Scouts of America. The Boy Scouts prepared their own
instructionaJ video for additional training purposes.

All co-permittee stencil~g programs are ahead of schedule. Cities with the
fewest irdets have completed stenciling, while larger cities and those that had
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to coordinate activities between several departments still have several months
before completion.

Refuse Disposal Practices

After reviewing a numbe," of San Buenaventura’s solid waste educatio~l
materials, the subcomrruttee recommended revisions to incorporate stormwater
pollution prevention issues. San Buenavenh, u’a then conducted the pilo4
acti,.ilnes ,or this program by modi~Ting two publications--.’Recycle
Automotive Products/Safe Alternat~ves" and "Resource-Efficient Ym’d
Care"--distributing them as part of their regular solid waste progran~. The
yard care brochure was made available at the Ventura County Fair stormwater
booth and will be used by San Buenaventura Waste M~nagement sMIf m ~n
composting workshops a~ter August 1995.

Following the lead of the pilot program, several co-permittees began revising
their own local solid waste/hazardous waste materials to address stormwater
Lssues. Many combined the storrnwater message with the used oil recycl~
message to promote an "oil and water don’t mix" campaign.

Programs for IndustriaYCommercial Businesses
Du,-mg the first perndt year, the Businesa ~KI Illicit Discharge Subcom~ttee

¯ Sp~i~ic Business Outreach. Tlds collecUon of progr~ allows
owners ~nd municipalities to work together to de/ine appropriate,
ao .pt, ble ,to,water poUution

The pro~’~un kx’used irtitiaLly on automobile service businesaes ~ its oul~each
program, --d will ,dd restaurants during the second perndt yeax. Because

that would promote
~ bush’tesaes" to the public. This may

to different incentives.

In the spring of 1995, the cities o~
$imi Valley and Thou.sand Oaks

Business Program in two small
¯ .o.- areas. They visited a combined total

initial visit to explain the pro~-axn
~ and suggest appropriate best
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m~r~ement pr~.cfices (BM~Ps). A follow.up visit ew.luated how the faciUties
~d Unplemented the B~v’J’s. ~th cities d~-overed tl~t the keys to
successh~l program lay in educating businesses in the objectives of the Cle~n
Business Program, offering clear solutions to w~te problems, ~KI oflerin~
valuable incentives.

Based on this year’s results, the subcommittee is revising the progrsm
developing ~, comprehensive educaUonal handout that ~ be mailed out to
businesses before program inspectors arnve. AU materials h’om the pro~-~n
wiJJ be updated and made available to other �o-permittees ~s they begin
sim~l~r programs in 1996. Also in 1996, the subcommittee will begin working
on adchtional proRrams to integr=te storrnw,.ter pollution t~mtrol objectives
with existing program~ such ,.s code enforcement, hazardous matexials �ordxol,
and pretrea tment/~OtL,~’~ control

Pro~rarns for Public Infrastructure

¯ Education ~or Public ASencles. ’TNz program educate~ mtmJcii~l
employees ebout lllJ~t dLsch~es a~l stormwater poUution,
provides them with standard reporting ~ evaluation procedures to

The subcommittee members discovered the~ were Meat d/~erono~

A/ter ~ior~ they developed a series of one-page fact sheets that outl/ned
suggested BlVfPs for typical municipal O&M activities.
San Buenaventm’a used these f,,ct sheets

San Buenaventura used program to tr~n field crews in several small
countywide O&M fact .==ion= i~u~ts of the pUot tr~r~

to refine the fact sheets tot use by

program to train field 1"~ subcommittee also deveJoped ¯ form that allows
Crews in several small �o-permittees to report O&M activities thst may eflect~ely

�ontrol stormwater pollution. Beginning in 1996, the
"tailgate" sessions, pemdttees wflJ use th~s form to collect inlorm~tion on

existing drainage system, roadway, and landscape OkM
program effectiveness. They will also

additional pro~ram.s that review stormwater pollution control measures for
permittee corporation yazds, wastewater coUection systems, ~nd solid wute

municipal drainage maps. To accomplish this and to prel:m.e for next year’¯
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!v
permit activities. Santa Paula developed a stormwater inlet repori~ng form.

L~ .,,,,
which was later adapted for use by San Buenaventura. The form is being used
by these crews to survey a~l inJets and report maintenance needs.

, Programs for Illicit Discharge Control

I , During the first permit year, the Business ~n,-I Illicit Discharge Subcmnmittee

~
......, .j This program involves locating

I ~.~ i/licit connections and evidence
~, of illega/dumping, identifying

,~--~
the source of the discharges,

I~,
"~ /’- ~nd controlling them through¯

/ "’ -’!
education and/or en o n -nt
of orb’rent municip~l code.

.,.

\ .~,.~

F_.-~ ’ On April S, 199S, SirnJ V~lley Source
Control staff organized and

~, conducted s one-day workshop
, ~ al/co-permittees. It �omtsted of ¯

~

i

presentation with Ilides argl

using a pH meter, taking umpies,
fillmg out forms, and foUowing up

investigations in pre-sele~ted pdority dramaSe

,~ Table ES-I displays the multi of the tllidt ~m~
discharge investigations. Over 300 sites

]~,,~

’ral~ ES-1 were inspected. Evidence of an l/lJdt
~ ~ Program dLscharge was observed at approximately

Imm~ptl0n Rem~ 15% of the sites. Evidence refen to stains,

[~
~ Num~, o, oe~,,m#,.., debris, or standing or flowing liquid .t the

(outface, stom~

were identified directly during the field
.t~t ¢isch~g~ (flow roW} 42 inspections. If evidence of an illldt

Soun:~ ~ So subsurface storm drah~ then an
Cormctk~m ma~ ~0 investigation of the upstream storm dra~n

~ system was conducted to determine the
|._ Kkely source. Because this year’s

investigations were primm~y conducted in
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of illicit ~charges included activities such as r,~ wa.sh~ ~ ~roper
handling of vehicle fluids. Seve~xl other sources induded resides~tial activities
such as la:xlscape overwaterm8.

When" business was identified as" s°urce °f an/lficit discharge" �°’Pennittee
response induded dis~but~ng BMP brochures, verbally explaining the
pr°blem and potentia] solu~ons, ~md conductmg foUow.up inspe~ons. In
many cases, the business owner was cooperative and the problem
corrected the!~ day or before b~e IoUow-up inspection w~s

In the second permit year, t~e �o,.permi.ees w~ conl~nue theb. illicit discharge
investigations. They wtU aho begin to examine pubti¢ .reporting options, and

prosrams.

Proorams for Land Deve/opment
During the first permit yem’, the Planning a,-gl land Development
Sulx’ommittee tocused on incor]x)rahng atormwater poUution ctmtrol objectives

¯ Education/Outr~:.h to Lind Developers. As programs f~. land
development are implemented, education is provided through
presentatioo~ brochures, ~nd oth~ appropriate me~m.

stonnwater poUutim cuntrol~ into ex~Ung l~d u~ pl~min~

¯ Development Standan/s and Reviews. This program defi:~ appropriate

¯ Permits and lnspectfom. This proKram incorporstes appropflate
stormwatez poLluti~m cuno’~l �omideratioo.s into exisl~n& developmemt

municipa~ piannen m~d engmee~ ~ other interesl~.,.d audience membe~

e~ght manageable topics cove~g stormwater pollutiogt aspects of planning and
land developm~t issues:
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V
Based on feedback from the workshop. VCFCD staff revised the SWPPP form

L,. to increase its flex,ib~lity and reduce the duplication of effort rt,,qub’ed, and the
subcommittee developed several education¯] handouts. The ~’st of these
handouts, Pollution Control Objectives for Construction Sites, wig be published

.̄. during the second permit ye~.

The co-penn/trees intend to hold ¯ second cor=truction workshop in the 1.... fail/winter o! ]995, incorporating the new materia/s. They wig ~ be~in to

2, address stormwater pollution prevenbon aspects of public works projects and
public agency/private ~’tor projects during the second permit year.

Stormwater Monitoring Plan
The Stormwater Mo~toring Plan/~ composed of three elements: disd’uu’ge
characterization, pollutant source identification, and rece3ving water quality
charaderization. These were successfully implemented during the ~rst perm/t
year’s wet reason (1994/95). Six monitoring stations cogected s~nples ~
discharge characterization h’om various t3q~.s of waterd~.ds: two res/dentlal,
two mdus~al, one commerci~l, ~d one ¯~cultur~. Two ¯dd/tion~
monitoring stations, one upstream ~rtd one downstream of the u.,ban-,ong canyon in v.,,..
characterization.. /

~ . Mo~dtorin8 wu conducted during five storms indudin8 ¯ ~a’st flush went, two
-̄-. early re,son events, and two late reason events. At leut three events

I:

monitored .t e,ch urban runoff location ,x~.pt for the .8;r/cultural ,tati= and
the receiving water stations, where storm event MrnpI~tg
criteria w= met during oNy two storms. A rmdew of

;-
Ventura County median quatity assurance/quality control (QA/QC) procedures

indicated that the data resull£ng b~m ~ta]yse~ of thet.. EMC values were found t994/95 wet ~ samples are of adequate qu~ty
to be similar to runoff furt~ ev.,==tion w~tho=t ,i~=mt qu,~�=uon.

[ ~ quality for other regional Sampling and analyu= of the disdarge d~¯ee~.=ti~

IL
and national stormwater =tations pma.~ data ~?r=~n=tiv= of re.off ~ty fo~

prog~m$. =a,~ples re~ted in 10~7~. ¯urv~v=] of fathered ==d~mow~ %n
¯ d~racterizmtion data to ~ co"~patible da=l~ses, the

stormwater pro~r=ms, l~,~cei’,ri~g water data were inadequate to =11ow ¯
meaningfu] characterization of stormwater-i,-dluenced water quality.

I~ ’ Modifications to the monitoring plan for the second permit year include
i., focusing monitoring efforts on the sites where compilation of additional data

will be of most value. All Of the discharge characterization sites will be
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monitored during the first flush or early ~e~.~on storm. An additior~l three

Lstorm~ will be monitored at the com~’tercia] ~ ag~’icta]ttu.=l r=ites ~ ¯ total
of three storms w~ll be monitored at the ~’~’eiving watej" =ites. Modification.t
will be made at the upstream receiving wate~ ~te in order to attempt to collect

be included at all sites to provide independent chec, k~ o~ the ae~ax~-y and
precision of the analytical laboratories. Due to the 100% lu,-’viv=! ~e~u]ts

! -- obtained in the first permit year, no bioassays w~U be conducl~ in the second

2J , , permit year. Analytical methods will be ch,tnged to include a,"mlyli~ ~or
diazinon and chlorinated herbicides.

To identih/pollutant sources, the d~har~ charactmizalio~ data were
evaluated to detect In), Iocat~or= with higher than normal pollutant

t ~" ~x)noent~ations. W~th a few exceptions, stormwiter runoff quality wa= not
~ ...~ sigrulicanfly different among the urban runoff mo~itoi, ing ~tes. Under the

Stormwater Management Plan, the �o-permittees ~re identifying
that have a high potential lot �ontributing pollutant~ to stormwater Rmoff.
~ i= actueved through implementation of ItlJci! discharge inve~tigatio~
specific business outreach activities. In lul~equent yem, i~formatio~t obtained

1 - from these programs ~ be shared among the co-permittees and ~mblned
, ~ wi~ monitorm~ data to identi~ pollutanl~ o~ CotK~m and local paltert~

stormwater po/lutio~
1
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" ¯ Arrsnge ~ public ~,,vtew, when needed.
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2.2 Programs for Residents
2.2.1 Introduction
One key elemmt o/r stormwater polJubon prevention

°utreach program for the residential poptdation. The PubLic Outreach
SubcornrNttee, which ovenees ixnpiementat~on of these prolplms,/I chaired
by VCFCD. It L~ composed of co-permiHee stall who reg~lazly work on other
residential progr=, ohen involving publ~c information =ues, Fo~ ~ ~
implementation phase, the subcommittee kx~,ed o~

¯ Gener~I Public Information/Pa~ticipa~km
¯ i~f~e D~ix~ 1~.~.1i.

During the hd] implementation phase, beg/rifting M~.h 1, Z’Y~, the

:
Y~"d/Landscape Maintenance
VeNcle Maintonance Pr~tk~

The Refuse Disposal ed.c,~on on the senmi nacre ot ,tonnwa~ poll~on.
It educates z~identz about storm drainage zy~temz, howPractices program builds
.dint!! ~.~ivi~i..__ ,tormw, t~ lxdjulior~ ~md how

on existing solid waste rmdent, can prevent s~.h poUutlon.

management programs 2~..I.t. Re~ DWx~al
such as used oil Thb pro~tim btdlds on existing ~olid w~ste

pro~ra.ms already deIcribed within each co-perndttee’lrecycling and green Souroe Red.~on ~ lZeold~n~ F.lemont. Z’he.e
waste collecb’on, progra=,.~ exist in commurd~ ~ hazardous w~te

manyoth~

~.2~2 Program Effect/~ness during the First Permit Year

paxticipation in the three m~or activitie~ of thb ye.~r’s
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pubLish~ in the residenti~l "Trish/1~h" For the dties of ~ ~o, Ind
L

customej3 ~n those dries.

F°Ll°wing the Ie’d of the piJot program, sever~J ~ttees bes~n revising
their, own loc~l solid w~ste/haza~ous w,.ste m~terii~ to Iddress itormwater
issues. M~ny combined the stormw~,ter mes~ge with the ttsed o/I ret’ycting

included ~ ,tormwiter p~ge in the~" W~ste Reduction brochure, ind
distributed ¯ uti!ity bill insert that tomb/ned the messib,~ ol stormwliter/nlet

r~n ¯ two-page supplement m the Thousand Oiki Star on F.~rth Diy.
promoting envi~’onmen~l preserviitioct. ~o developed in "off m~d wster

Coastal Cleanup Day, ind v~ious household hlz.i.,dou~ wiste �oUectlon,

2.2.3 #lan and Schedule for ~he Second Permit Year
2.2.3. f General Public Infotmation/PanYcipalk)n Prl~mm
~ pro~am, belpm dm~n~ the ~trst pemdt ),exr, wgl ~ontJnue. The lollow~
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¯
V

’=""""-""’ 0
Under this pro~a~ ¢o.$mrmit.tee~ determine the relative ,tormw, ter pollutant
control effectiveness of existing roadway O&M practices (e.g., street swe~p, ing,
pavement management) and de.ffu~ practicable ways to etd~tnce the

~ efk’ctivenets.

- , 7

It will reqt~r~ a y~r M dim before ~n o¢t’t~rate usessment ~ ~e made of
existing programs. II d.t~ thowt deficiencies in exiting .treet sweeping
practices, San Buenaventura may conduct ¯ pilot study ol improved stxeet
sweeping practices. Study recommendations wiU be used to deveh)p ¯
cotmtywide =pprtmch m street sweeping that wi/i be ctmsidered ~ future

Und~ ~ pro,&,ra.n’~ �o..perm~ttee~ identi(y ~ betw~m ~
hndsctpe mtin~ practices ~ stormw~ter pottution �ontro~ nte~, Lnd

It will t~luh’e a ~’ar °f data her°re an accurate assessm~t can be made °~
9

maintenance practices, CamariJJo may cottduct, pilot study of improved
landscape maintenance practices. Study recommendatiom will be treed to
develop a countywide approach to landscape maintertance that ~ be
considered ~or ~uture implementatitm by the co-permittee~

F--

’"
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At the end of 1993, each of the co-permJttees compiled data and ident~ied
char¯crab¯tics of a watershed that could result in a high L’~dence of Uficit
~ m the respective water~’~=d. Relevant data included type of land
use, age of facilities, hazardous materiaJs storage, obsen.ed irllcit discharge,
and k~own incidents of materia!s sp~Us. Once the ch~,cmistics of (m~-em
were defu~.d, ¯ priority process was initiated to determine which watersheds
would be the focus of the mJt~a] investigation in each jurisdiction. Most of the
high priority w, tershed.s were selected by ev-~ua~n~ ~raction o~ ..trial land
use, age of facilities and in.h’asm~ct-m.e, and pre~,n~e of hasardous mater~
storage sites. Potential sources o! fllicfit discharges were targeted for control
based on their presen~ in the high priority drainage basins, auch u
automobile service |¯ci~ibes in Sb~i VaUey. Santa Paul¯ used ¯ siJ~ht]y
di/ferent prioht~.ation method and 6x’ur.ed o~ the types of businesses with ¯
history O~ rtmoff problems (,vnma~y automotive sendce tacll/ties).

l]lidt discharge investigatio~ were conducted by the �o-permJttees during the
dry season (spring and summer) of 1995. Investigations induded field and
btmnets inspections within the pric~ty drainage I~asins. The �o-permitt~s

were able to inspect a large number of sites
’ in their identical pdodt! are-- during the

TsI~ ~4 field sot, chug. ~ aUowed them to gain
~ Dlsch~rgs Program ¯ more complete undentand~ of theInv~a~Um nee~u ¯,.-Uviti~ in their prior/t/m

The mulu of the Invest~atiom m
.~,~rms) ~ .uuunadzed In T, ble 2-4. Or, 300

discharge was observed at approximately
~ e~,~., t,o* .,~ ,~ is% of the site~.
Reid nnm~m ~ ~ re~e~ to stain& debri& standing or flowin8

liquid at the Inspe~oa site. For the
Omscllem roses *0

purposes Of Table 2-4, flow reters to any
me~urable amount of liquid at the

If evides~e Of ~n illicit �[~:harge Was observed, observations ~ color,
odor, turbidity and appearance of the site were recorded. U enough diw.harge
was present, field measurements were taken including t~mperature, pH,
conductivity and chlorine levels. U field measurement results or the
appeazar,~,e of the ~e were unusual a ~unple was taJum ~r laboratory
analysis. Field measurements were taken at about hall the sites where flow

murce ot the flow was obvious (e.g., c.m" wash drainage at ¯ surface inspectim
site) or there was not enough liquid for field measurements to be take~ In
most cases, there was not enough flow to take samples for laboratory analysis,
or the ~ge was clear and field measurements were normal As ¯ result,

M~t ~                                           2-26
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V
laboratory anaJysis was not warranted ~ ~ny of the ~unples taken. In Ojai,

L
field analy~ was conducted on fouz ~tmples revea/mg no evidence of
pollutants. ~ S,m Buenaventura, fiekl ~nalysis was conducted at 14 sites with
no tmusual results or evidence of pollutants. Stm~a~ly, field analysis on three
r, amples in Thousand Oaks revealed no evidence ol pollutant¯.

nystem was conducted to determine the likely souzces. Upsl~eam

__t~s..pe~.. for farther evidence of the
o ¯ ,-~ =u~ 7~m~ mvesugatio~s were primarily conducted

in watersheds with ¯ high �o~ent~atio~ of automotive service facilities,
murces of tl~cit dL~ch~ges included ac*ivities such as car washing and
improper handling of vehicle fluid.~ Several other mutes induded residential
activities such as land..~cape overwatertn&

__      .    .          aay .or
was �omucted. unmediate act/. w.

ilLiclt diseh,,~ iss .............. -~-:~,, =oout rum the laentified

corrected th~ practice In ......
.... : Thousand O~s,/ollow-up eHorts to busin~s,~
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2.5.3 t~lan and Schedule for the Second Permit Year
2.5.3. t put~ic Repo~ng
ThLs pr,,l:r~m establLshes ¯ mechanLsm for the public to u~e to.report ll~it
~r~,o~ ~ld oLher stormw¯ter pollu~o~ pmblemso ~ develol~ ¯ p~bUc
eclucat~,,~i campaign to publicize mpoxt~ mechaxdsm~
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2.6 Programs for Land Development
2.6.1 Introductioo
The Planr~g azKI l.,uncl Development Subcomndrtee, which
development and implementation o~ these programs, = chah-ed by the City oE
Santa PauJa. it is composed of ~epresentatives of the �o-permJtte~ ~ the
development md=u-y. Fcu. the initiaJ implementation phase, the ~ubcommittee
focu~l on all kxu, programs:

= F-zluc~on/Outreach ~o ~ Develope~
" Land Uae Pian~ing and Zordng
¯ 13~velopment Standazds and Review~

As prosr~nu k~ ~ development a~e implemented, education ~ provided
throush ~en~-u~, presentations, brochures, m~l other appropriate means.
TI~ pro~am involves the development community in ~
stormwater poUution controls for areas of deveJopment ~ educates them

about these controb ~ theiz ~ole in imple~,~lt~g them.

Subcommittee members ~.�. I.~ ~ u~ Ram~ ,~
’!~ pm~.~u~ lnt~ate~ appmp~t~ stormwatez pollution¯ have been collectively c~t~ into e~ti~g land u~e plam~ ~!

infrastructure plato, ~ and ~ ordinance). Theapproaches and ¢otmty~de prod’am su~ests stand~d ~
materials to help co- p~:~lu~, and

permittees incorporate ~.e 1.s Oevelopm~m Star~r~ ,ncl
stormwater pollution "1~ program defin~ appropriate clevelopmem sland~rds

and review proced~ for stormwater poUution
considerations into The~e ~hrds are ¢on~dered ~or ~cUvidu~d

development p~jects through ex~ti~ developmentexisting municipal land

development regulatory    ~-v~ew~, u~tative/~,~l uup ~-view~, concUUom
approve, �ovenant agreements). For each p~x~,programs, existi~ review procedwes, ~ts, ~ calculation

~ program ixK’orporat~ appmpdat~ stormwat~r poUution control
co~de~atio~s into existm~ development permitting programs (e.g., grading
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2.6.2 Program Effectiveness during the First Permit Year LThe Piann~ and Land Development Subcomndttee members have been
collectively developing countywide approaches and materials to help co-
perm~ttees incorporate stormwater pollution considerations into
municipal land development regulator~ progr,tms, tn general, ~

1
appro~ch~/materiaJs 6x~ o~ comroLLmg stormwater poUutio~ ~nerate~ by
pdority outdoor sctivities’.

2To addeve this, the subcommittee had to resolve numerous �’ompticated/~sues.
FLt~t. the co-permittee plannen ~ engineers were unf~n/~r with
Itormwater pollution mm~agement ~md had to be oriented to the ¢ount)q~dde
Itormwater mmlagement plan. Next, the subcom~ttee dL~cove~:/that
¯ ign~cant differences exist ~mo~g �o-permiHee pro~ra~ms to reg~ate
development. The complexity of the fou~ prograa,= made developing
standard approach fo¢ each di/ficulL The~ aztd other iMue~ ¢=taed pros;r~m
implementatioo to t~e lo~e~ th,m otis;inky envi=ioned.

approaches and materiab, the subcommittee ~epazated t~e fou~ pro~m= Into
ei~,ht manaS~.able

¯ EI~I: Ovendew of the Counlywide Approach
¯ LU-I: Stormwatm. PoUution Consid~ation~ for Gene~ ~
¯ LU-~" Stormwater Quality Minster Plannir~ Methodology and Cdlmts

! -¯ LU-3: Stormwater Pollution Comideratiom lor Zonins for Priority
Outdoor AcUvitie=

¯ DS-I: Ston~water Pollubo~ Alpectl of Development Propo~
kx Priority Outdoor Activities

¯ DS-2: Stormwater Pollution Cor~deraUoal for Fmvixoamental
for Priority Outdoor A~vitie=

¯ DS-3: Suggested Development Stand~:b for Priority Outdoo~ Activttie=
¯ PI-I: IP,.spec~o~ Procedures for Priority Outdoor Ac’tivities

throu~)ut the next year. /~ they xeach a workable dr~t state, t~ w~] be
~znple~mted ~-dt~a~y by Camadllo and Oxna~. ResulU of the ~Ntia]

�ount)~,jde
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2.6.23 Development Standarc~ and Re~

Three documents are ~ p~’ptmd to su~,est deveiopmm~t standa.-’ds
~ews for stormwater poUut~on �ort~’o] of new p~onty outdoor activities.
These approaches ~ intended for use by municip,d planning, erq~ineer~n~,
public works, community development departments, developers mKI

stormwaterto *ddress          polJut~on control for priority pol/utant souses whUe
mview~g development pLms m~d permit sppl~c~tions. It indude~ s~,view

¢heck~ts ~nd r.aicuJations, su~ested perndt requirements,
~1 standa~l condJl~ons of approv-l. For many

The subcommitfee is specie priority outdoor acbvities may nOt be
d~ing cert~ reviews; however, due to the fact no twodeveloping standards for pro~s are ~.e, t~e ’-~~.e i~ prepar~

seven types of procedures that can be uaed at ~ny st¯Be of the proce~

stormwater pollution The K,~’ond approach, tided DS-2: $~

controls. C,.,~e~. ~ D,~,.,~,,M~ ~ .f~ Pri~y
Ac~a~, providm ¯ methodology kx
e~~Ud lmpa~ ol stormw¯m, poUutio~
developm~,~t proje~. It includes maSgested modllq~ttom

to standa~’d initial study/envU’omx~ent,d ched~t form, ~nd standa.,,d
mitigative measures. The subcommittee hal ~

~p~cm/uuugauo~

ccmstructioa standards and ¯ --~-, ~- - -r

.y~,rup~e .x me pnonty ouMoo¢ activltie~      --

¯ G~ading to Pmvmt Runo~IRunoff ~ ~.

¯
"~. ~,~/uemsmc~ S~nta Paula

2-33
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I’,, "-"’~’~ 0
2.6.3.3 Development Standsmls and Review

L"I’lds pro~m, begun du,’~ the tint pen~t yeax, will �o~l~ue. The ~ollowi~

I"., ~ B~hedule I~’ Ine 8,eooncl Perml~ Yeer

¯ " o                             Finml~zo ~f~ ~ ~

m~om)
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V
m Sectk)n 2

0J~,
S~rr~vater

addition, VCF-CD st~f revised the SWPPP Form to increase the Emn’s
L~m

/]exibi~iry and reduce the dupEcation of ~ort ~

The co-permJttees intend to hold ¯ second consl~ucbon workshop in the

I "
,aJJ/winter o! 1995. The workshop will provide more detailed h’~:~’matio~

1
about the progr~m~ l~ghlJghhng the outreach brochures, the guidelines,
the SWPFP form. Attendees wilJ be encouraged to review these matm~ls and

I -- provide feedback on their ,hdness, and par~cipate in. disc’u~on on how to
2,, meet stormwater program go~Ls m~. determine prod’am e~fectiveness.

2. 7.3 Plan and Schedule for the Second Permit Year
2.7.3. I EducaUon/Outreach to Constn~on Site Personnel

ate both continuing ~d pi=vted activibes for the ~coed permit year.

~,-- ~~,~ ~,00

I ! *
Itormwat~’ ~ oont~

M~e~m~/~o~                                                2-39
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i~lus~I park are lined w~th l~ndscaped berms and the watershed is

Ild r~presentative of the newer type o! industrial parks fotmd throughout the
J county. 1-2 (Ortega) is loc=ted m an area of older man~=cturing faci/it~es,

newer industTia] pa~ks, and a few undeveloped lots. It is a large warn’shed
consisting of diverse types of industrial facilities. A-1 (Wood Ro~d) dr~rts
watershed comprised ~most entirely of a~’ictLlfm=l l~td, except ~m’ ¯
number of f~’m residences.

Tablo ~-1
Discharge Monitoring Statio~ Ohar~-tm~ll~

)ll H,I Stm~l (Oxr~m’) Re~lenli~ 121 Omerd

|| G-1 V~ 0ol None and

’ II                            A-I        WooO Road ,,t                                 ~’-’;~

" ~. 1.2 Storm £vent Sampling C~terla and
The 6nt three yean of the Storz~water Mordtorin~ Plan ~,,d ~ MmpIin

),I a fint-flush/ear|y-seaso~t storm, a mid-se~ stor~ and a ]a~e-seaao~ storm
N each year. This Mmplmg h~’quency provided a reasorable volume o~ data to

support estimates of season~ pollutant load/riBs ~nd m~tched the k.ve]
e~ort put forth in the initiaJ chara~tion pro~am corKlucted unde~ the
Oxnard permit~g process. As described in followin~ ~’tiom, five
were sampled during the ~994/95 r~ll season, but not ~!1 s/tea were
s~mpled for e~ch storm. However, st least three event~ were monitored st
each s.~mplmg loc~tion except for A-l, where storm event Mmpling
was met st only two storms. Storm event sampLing criteris Ln~luded ¯

I~ specification that not more th,xn 0.~" of rtin occur during the 72 hours
11 preceding a mottittwed evmt.

t ~ ~" ~’~ Monffomd ~torrn Events and RainMl!
i~ P,,~nf~i/statistics compiled for the mordtoring stations were obtained h’mn

three Ventu~ County Floed Control Distric~ (VCFCD) rain gtges. The g~g~
associated with a particular monitoring station are identified in Table 3-1
their locations are shown in Figure 3-~. The ram gages re,x.~r~bly rel:wesent
raird~l volumes which produced measurable flowa.
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3.1.4 Sampling and Analytical Methods

LSampling methods and sample handling procedures used in the moNtodng
program were consistent with procedures described in 5eld in.st~ctio~
manuals Field Instructions for Stor~ Monitoring {KIJ, 1992a) andthe Automatic
$amplin$ Systems Operator°$ Manual (’KLI, 1993) as well a~ the City of
Wet Weather Discharge Characferization Plan (Oxna~ Plan) (]Q.J, 1992b). it 1~hould be noted thai the Oxnard Plan (attached in Appendix D) ~rved el the
original somme document lot the Ventura Countywide Monitoring Plan. 2However, monitoring locations a~ well as analytical requlrement~ of the
Oxnard Plan were modified by subsequent correspondence and submittal Of
the countywide permit application. The present monitoring ~ite locations axe
indicated in Figure 3-1. The present monitored parameter requitemen~a are
described as ¯ part of NPDE5 Permit No. CAS063339, MoNtoring and
Reporl~ng Program No. CI 7388 (also attached in Appendix D). Analytical
methods used gn the monitoring program during the tuft permit year were
generally consistent with those described in these documenla. Reported
detection Limits were typically as 8ood a~ or bettm" than the detection [imJtl
specilied in rinse documm~.

3.1.5 Monitoring Reaulta

Monitoring resuJt~ for the ~ix ouffall iocation~ are prt~onted in the followtn~

1subsectio~ u life F..MC~ aa, KI Ire evaluated in terlP.~ of suctx,~..,~ul Mmple
collection and adequate implementation Of QAIQC procedures.

Discharge characterization result~ ka" the Ig~l~ monitoring program
Of concenta’ation data for successfully collected composite and grab Mmples.
Concentration data fca’ composite Mmples axe equivalent to EMCs for the
monitored ~ite and atorm event. EMC data for individual MmpIing locatio~
and atorm event axe presented in Appes~llx E. Median EMCj for individual
sites axe presented in Table 3-2 for the 1994/95 wet season.

3. I.$.2 Data
Restdts from the 1994/95 monitoring pro/Faro were reviewed and evaluated
for completeness and data quality. Evaluation of data completeness included
the analysis of storms mordtored, runoff data collected and compiled, samplescollected, samples ana]Tzed’ precipitation data collected and compiled, and

bioassays completed. The type and quantity of data collected were compared
with the monitoring and analyses proposed in Volume 2 of the Vontura
countywide NPDES stormwater perndt application.
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~
performed ~or the 1994/95 monitoring program. Bioassays were conducted for

| one storm event each at sampling locations I-I and R-2, ~ for two storm
] events each at r,&mplmg locations 1-2 and R-I. SurvivaJ was 100% ~or all

I
bioassays performed.

| Monitoring and analysis of stormwater quality were completed as planned
| the 1994/95 monitoring pro~am. No si~ruficant difficulties were experienced st

I
the urban runoff mo~tormg locations or the ~gricu]tural discharge location.

| .Sampli~. g and analyses appea.,~l to produce data representative of runoff quality

/
rot eactt watershed.

Evaluation of QA/Q~ data considered analytical methods used, detection limits

|
generated QA/QC data. Laboratory QA/QC data �omisted of tnaly~,s ol

[ blanks, matrix spikes and matrix spike duplicates, standard reference mater/ai~
| or surrogates, and lab duplicates. Resttlts were compared with acoeptable

j mmv~aua~

j co~. s.ten.t w~ those specified in the monitoring plan. With few exceptiom,

| Analyses f~. organic analyses by the state certified co~trict laboratory were
| generally performed within allowable holding times. Trace metals, coctventiona]

;

parameters, and bacterial anaJyses Of stormwater sam]:)], were performed by

/ Oty of ’-bo.to y (, ,tate  .bor.m,y) md
w~thin allowable holding periods for these analyses.

J stormwater monitoring program pe~ormed internal QA/QC analyses with every
J batch of samples analyzed lot the program. These QA/QC elements included
| duplicate analyses, analysis oI matrix spike/matrix spike duplicates (MS/MSD),
Jtnalysis o~ standard re~erence materi~ (SRM) and sun’ogate analyses, and
Janalysis of laboratory blardcs. In general, the results of internal QA/QC analysel
|performed by the City of Oxrhtrd laboratory and the contract laboratory indicate

/that data resulting ~rom analysis ot stormwater samples cotdected k~r the 1994/95

~ Ma~i~mm~ Pmt’mm
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monitoring program are o~ adequate quality ~or further analysis without
~n~cant qua~ication.

No external QAIQC samples were submitted by the 1994195 monitoring
program ~or analysis by the con~’act laboratory or by the ~ity o/Oxnard

3"  ’60a a £va ua ion ¢omga $ons
Evaluation of the stormwater monitoring data generated ~ the Stormwater
Mor~toring Plan consisted of two steps: (I) generating summary statistics ~or the
combined data ~or all sites, and (2) comparison o~ Ventura County data to data
~enerated by other regional or nationaJ stormwater monitoring programs. The
result~ o~ tl-~-~e evaluatiom are summarized in the ~ollowin8 paragraphs.

Summary statis~cs were generated for all parameters h’om combined stormwiter
quality data collected in the monitored ~’ea. The statistics m’e presented/n
Appendix F/~or monitoring conducted h’om January 1993 to ]Vim’oh 199&
Statistics generated include the to~l number o/r data. the number o/detedt, d
data. the percent dete~ed data. minL.num and maximum de~,cled values,
median, mean and standard deviation, and the coefficient o/varial~on. For
par~neters with data below the dete~’~on ]~mit. the medici, mean. st~td~.d
deviation, and coeffident o~ v~ation were cak’u~ted u~inS the robust
normal probabi!~tic method (HeL~J, 1990).

runoH quality data ~om othe~ compatible databases. Median values b’om the
specific l~n~l uses monitored in Ventura County were compared with median
values from stormwater monitoring performed in similar watershed in the cities
o/Fresno and Stockton xnd County of Sacramento, and data colJected
nationwide by the Natiorml Urban Runofl Pro~’~n (NURP) (EPA, 1983). The
comparisons a~ presented in Table 3-5 and r~sult in the conclusion that median
E~C values ~ Ventura County a~e generally similar to data h~a other

3.1.7 Modifications to Monitoring Plan
It is proposed to continue out,all monitoring at the six discharge characterization
sites during the 1995/96 wet season, with particu/~r emphasis or, continued
monitoring of the commercial and agricultural land use sites..4dl lites wii] be
monitored during the seasonal first-flush storm, i/practical, or during the
earliest possible subsequent early-season storm. However, due to climatic
conditions in Ventura County, it is di~ficuJt to obtain a su/ficie~lt volume o~
water to perform all analyses required/or the first flush storm. As a r~sult,
analyses will be prioritized and as many as possible will be completed based on
sample volumes obtained. An additional thee storms will be monitored at the

,
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split the sample and analyze tw,~ a/iquots. The labs abe wi!I be asked to T
analyze ¯ matrix spike/rune-ix :,,~ke duplicate sample/or each storm event. A
QA/QC sampLing schedule will t)e w~itten up before the monitoring sear,~t to
rotate the cLLfferent types of san,l,les among the va.,,ious monitorin~ statiop4
(including the receiving w¯ter

Due to the excellent res,,~ts obt,med during bioassay axtaIysis o/the 1994195
samples, ad~litional bioassays w11l not be completed during 1995/96. A change
in analytical methods for the cl,~rrticaJ cons~tuents wi~ include the replacement
Of EPA method 614 with EPA p,ethod 8140 or 8141/rot, the axta]ysjs o/
organophosphate pesticides to ..Ix’cihc~lly include analysis for diazinon at low
detection ~rtits. EPA method r.15 wiJ/be replaced with F-.PA method 81~0/or
the analysis o/chlorinated herbicides.

A comprel’,ensive evalu,,tion o! ill data compiJed during the first three years o/
urban runoH discharge monito~Wg L~ u~derway. The resuJts o/r the ev~Juati~.~
wi~ be used ,o provide ~idJr~. in ranking recon’u~.~,tiorts ,or the ~utur~
monJtonng progr~t, Io that th~ monitonng pro~m may function most
ef~’tively to meet the objective~ o/r the Yentur¯ (~o~ant~wJde Stormwatm’ QuaJJt~
Management Program.

3.2 Pollutant Source Identification                       ’/
The strah.~vy used to identify ~Jlutant sources includes identifying bus/hesse¯ o~

�onc~. To date, the work he, been h~cused on tdentHyL, t~ businesses ~nd            ’
detel"n~ling si~rtificance o/r ~lle to-site differences in the r..h, lu’~sct~’lz, ation d~ta. iOngoing cherts and plans for I.rther implementation (4 the source ldentiEcstkm
strategy are discussed in the followh’~ subsectioeu.

businesses that have ¯ high po~,mHa] for contributing pollutants to stormwaler
runoH. Based on i!licit discharp.e investigations in SLmi Valley and Thousand
Oaks. as well as experience in ,~er municipalities. ¯utomo~ve service
businesses were targeted for inma/investigatio, and correction. Additional
businesses o/r c~,cem will be j~l~nti~ied through continued implements~on o/
illicit disch~-ge investigations ,,nd specific business outreach activities.

permittees ~1 combined with monitoring data to idenl~ pollutants o~ ~
and local patterns o~ stormw¯J~r pollution.

~.2.2 Si~e Differences in Discharge Charac er al on
The dische~ge chara~erization data were eva~uated to identi~/any monitori~
location with higher than norn~,d pollutant concentrations. Anal)~is o/
(A~iOVA) and nonoparametnc (j~’uskaI-Walli~) tr~d’mds were used to deten~ine        ~--"
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whether there were statistically significant differences in stormwater qu~t~
between monitoring sites based on data from al] stormwater zr~x~itorin~
performed from ~anuary 1993 through March 1995. ]:or pollutants exl~il~
sib~ificant site differences, data for sites with the hi~hest meatrt vaJues were then
contrasted w~th combined data from the other sites using ANOVA methods.

With few exceptions, stormwater runoff quality was not ";gnificanh’y di/ferent
betweon urban runoff monitoring sit,. Statistically st~rdfic, t ~ were
observed for suspended solids, rutrate nitrogen, dissolved phoaphorm, fecal
coUJoru~ iecal streptoco~al, total and cLissolved arsenic, total coppe~., and total
zinc For the remaining parameters (40 of 49), diH~rences in wate~ qu~ity
between sites were not statistically significant. Resultz of ANOVA and Knakal.

presented in Table 3-6. The results of ANOVA analyses of the co~trast~ between
the highest mean site and the other sites indicate that, based solely on runoH
qualqy data, no one site was consistently different born the other
parameten found to have significant site dilferonces, the industrial watenhed I-2
had significantly higher concentrations (based on log-trans~ormed data)
suspended solids0 nitrate nitrogen, and total and dissolved arsen/¢ than obsen, ed
at other sites. The commercial watershed C-I had sig~fir.~ntly
�onc~ntratiom o~ total copper ~ ~inc than other sit~ P, esi�lenti~l wsteml~
R-2 had sign~cantly hisher cc~.-~ntration~ of fec~ col~orm
streptococcal bacteria than observed for the other watersheds. Cantinued
analysis of the discharge characterization data will be used/n the source
identification process to Identi/y ~ites for further investigatio~ of specific

~.~.3 Po//olanls o! Concern
In subsequent years as the l~/icit Discharge Investigati~ Program and Specific
Busirtess Ou~each Program are implemented countywide, EMC data will be
integrated with monitoring resets from these programs to identify pollutants of
concern. Pollutants will be evaluated as potential pollutants
comparison with national wate~ quality criteria and data from NURP and other
regional stormwater monitoring databases. Evaluation of these data sets will be
used in combination with appropriate drainage basra in/ormation to identify
potential localized patterns of stormwater pollution. Additional studies or
monitoring may be necessary to identify and veri/y sources of the pollutant~
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3.3 Receiving Water Quality Characterization
Implementation of the Stormwater Mordtor~ng PLm ~ud~
~ysis of ~l~ ~i~g wa~ to ~ ~ ~pa~ of s~wa~

=ub~ ~ude a deep,on of

3.3.1 Sampling L~tions and ~pti~

I~at~ on ~ Canyon m Si~ VaMp. ~ ~y~ was ~ =
~i~8 wa~r ~te ~ appm~tely
e~t~ to enter ~e ~k ~om

3.3.2 ~mpling and ~a~l
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unless modifications ~re n~de to the site ~d prove success~. Prior to the
199S/96 we~ season, mocl~catiom to the site will be ~mplemented. Fol/owin~
resolution o~ the problems, thee ~torms w~ be monitored (p~ndmg sufficient
storm occurrence) at both the upstream m, tcl downstremn sites duzing the
1995/% we¢ season. Mo~to.-q.ng w~ tar.Jude sampl~g ~ ,ma~lysis for all
parameters covered during the 1994/95 monitoring program.

As discussed in Section 3.1.7, the 1995/96 monitoring program will include
additional QA/QC samples and ~lysis to provide independent checks on the
accuracy and precision of the ana/y~cal laboratories. No bioassays will be
conducted since 10(P/. survival was obtained in all samples collected
1994/95. A change m analytical methods will be made to replace EPA method
614 with EPA method 8140 or 8141 [or the analysis of organo~h~phate
pesticides, to specifically include analysis for �lJazinon at low dett.cti~ Umlts,
EPA method 615 also wLU be replaced with EPA method 8150 for the analys/s of

EPA 1983. Results of the Nationwide Urban Runoff Program, US EPA
Plannin~ Division, Washington, DC, Decemb~,

Helsel, D. 1990. Less than obvious: S~tistic~/treatment of �l~t~ below th~
detection l/mR. Enrichments] $c~er~ ~d Technology 24:1767-1774.

]~LI, 1992~. IQnnetic l~boratories Autoa~tic S~mplin~ System (XLA~): Held
Instructions for Storm Monitorm& Prepsred for ~ Lsbor~tode,
Incorporsted (J~..l) for the City of C~n~rd ,rid the C.o~nty of Venture.
December, 1992.

k’Ll, 19~2b. City of Oxnard Wet Weather DL~harge Charaetefiza~m~ Plan.
Prepared by’ Kinneti¢ Laborstories, Incorporated (KLD foe C.mnp Dresser
McKee Inc. ~y, 1992.
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I’ Section 4
" Audit Summary

1̄" 4.1 Introduction
The NPDES permit issued Au~tst 22, 1~ ~ ~ ~~ ~
d~t ~ eff~ve ~plemen~on of ~e Sto~wa~r ~~t PI~

~ely ~d ~mp~he~ve ~plemen~on of ~ p]~ by e~ ~~.

~ Ym~a Cow.de S~water ~ ~ge~t ~m ~ a ~-

4.2 Su~mmi~ee ~emlght

4.3 Management Commi~ee Approval
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Ventura Countywide
Stormwater Quality V
Management Program 0

NPDES Workshop for 1Illicit Discharge Investigations
2AGENDA

;,prL! 5:~995

I O’OOam . l O: i &~m Break
IO: l~m . i1:1~ Illicit D~chatg¢ I~1~

12:~ ~ . 1:~          ~

,S~d~ V’~tem A~., V~mura. CA 9.1009
6.$4-2002 F~,~X (~05) 6-.~,4-2424
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- V

i What is an Illicit Discharge?

Any flow to a storm, drain that Is not
composed entirely of stormwater,

,
discharge to ¯ municipal storm drain that ia not composed entirely
of stormwater,
’n1981, the Natlonwlde Urban Runoff Progrem (NURP) conducted
an extensive survey of the nation’s municipal storm drain systems
and concluded that Illicit �lischarges have the potential to
~lvereely affect the quality of urban runoff. Since that time,
further Investi,oationa into illicit discharges have shown that large
amounts of wastes are improperly discarded into storm drains.
Recent field ln,pection re, ult, verify that llllclt diacharge~ , not
uncommon in Venture County.
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Stormwater Re ulation$

¯ The Clean Water Act requires control of
pollutants In stormweter discharges,

¯ The state of California Issues three Idnde
permits:
¯ munlclpII
¯ Induetrlll
¯ �onstruction

¯ The Venture countywide permit requlramer~M
Include illicit discharge Investigation
programs,

Thee¯ regulations require munlclpalitlos end certoln InduMrlal
activities to control stormwater discharges, While the munlcipallly
ie responsible for eli dischar.qee from its storm drainage eyMom,
certain Industrial ectivities-~cluding most manufacturing
facilities, municipal wast¯water treatment plant¯, some municipal
yards, and construction ecfivitles over,$ acres-will have to
comply with the atate’e general NPDES permit¯ for industrial end
�onstruction ectivitles,

(BMPe) to control pollutants, A BMP can be any
technology, process, siting criteria, operating method, measure,
device that controls, prevents, removes, or reduce¯ pollution.
The countywide program Is Initially focusing on public educetlol~,
Investi.~ations, end voluntary compliance programs. A successful
Illicit olscharge Investigation program will reduce the incidence
Illicit discharges and may reduce the need tot numeric effluent
limitations in the future.
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_~r--~ Illicit Discharge Investigation
L

~ Pro.qram Goal

¯ Detect the presence, Identify ~e eou~,
plan the ~ntml of Illicit discha~e to
~i~ cto~ ~mln ey, tem, a~

2~lving water.

An eff~t~ IIIIc~ dlsche~e Investlgetlon ~mm e~ld
~e ~esen~, ldenthy t~ eou~, and plan ~e ~n~l of illlc~
#~scharge: to c~l~ storm d~in systems an~ ~l~ng
waters. ~~,~ee pmgrams ~at follow ~ls ~un~l~

~liowing obj~Uves:
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~" , Who is the Pro,~ram Audience?

~lle In~t~qa~o~ Into Illlc~ di~cha~
d~in~pe ~tem, ini~al inv~tlgation= ~ouM
mldenttal e~al and ~ain bulineMes
~monly ~cur. Illicit ~ischa~e inves~gations by Slml Valley
and oth~ �~munities found ~at ~ ~si~ ~t~ Ilst~
~ am ohen e~e of illicit disc~
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Identify and Evaluate
Existin.q, Conditions

¯ Review available daM.
¯ Coordinate with existing agency programs.

Illicit dlectmrge Investigations begin with review of available Infommfkm
ebout the drainaga eyatam and potantial sourcee of pollutlon. This - .inlormaUon was already �omplied by all �o-permlttaea for Volume I of "the NPD~.$ permit application. Ttm permit apf~lication �ontoine maps of

~ I
storm drains, land use, algnliicant known pol~utant sources, IIsM of
Industries, and other types of Information sbouf atormwator pollution. It
would be helpful to review this information prior to conducting the
Invectigatior~
In addition, many Iocal egenclee have Infornmtion on Iocal condlllon8.
For example, the Environmental Health Department has dam
spill control plans and hazardous materials Inventories for local
buatneaae& Some local Fire Departments have Information on spillmanaoement and hazardous materials storape et local buolne~eee.                  ""
Wastewatar inciust~ial pretmatment proorama Iwm
monitorin.q data and information on fac.ity operations from their
induaUial mapecb°on Program. They may also have inforrnation on                  .~
smaller commercial businesses from Itmir pollution preventlotl
programs or #~eir industrial user surveys.
The initial data collection effort ~ld produce adequate Informa~on to
Perform an Informed analysis and prioritization of areas room likely to
contain iliicit discharges. Using Inadequate Information may result in

~,m~s.~on m areaa from inepecoon which have ¯ h! h llk~lil~a~s~narge~,                                g          of Illicit

Patio
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Select Controls

¯ Source controls and treatment �ontrola
¯ Most commonly recommended BMPs during

pilot program:
¯ Cleaning up
¯ Storing end disposing of warn

Best management pra~tlcea (BMPs) Include both source
(non~tructurel) end treatment controls (Mructurel~ Source
controls are operational practices that prevent pollution by
reducing potential pollutants at the aourc& They typically do not
require construction. Treatment controls are methods of
treatment to remove pollutanM from atormwater u~lng conMructed
pollution reduction methods.

Once the high-priority basins are Identified, appropriate BMPa an
be ~elected to effectively control orbits pollutant generating
activities st the targeted industrie& During the Initial
investi.~latiorm conducted in Simi Valley, the BMP~
commonly recommended were cleaning up spills and atorlng and
disposing of waMe.
BMPe are selected with Input from the business community
ensure compatibility with local practices and faciliMte
Implementation. Developing a "Clean Business Program" M one
approach to Implementing controls and is being developed
of the countywide program. Other controls are also being
developed and will be available to the co-permittees al they
become available. In the interim, a handout of BMPs for activities
common to most residents and businesses is being prepared for
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Field lnsoection & Testing

~ ¯ Advance plennlng

¯ Surtbce end channel Inspections
¯ Visual observations
¯ Field tsating

:-
¯ Sampling end analysis

Conducting field Investigations requires advance planning
make sure the inspection craw Is well prepared, end ¢areful
¯ tlention to safety c~nsideration=.
A two. to three-peraon field Inapection crew should thoroughly
Inveeti,aate the enltra surface end subsurface drainage system for
evidence of illicit discharges. The field inepectiorm Involve

¯ visual observation of the storm drain system end
ecftvitisa that may cause Illicit dlecharge~

¯ field testing any flow observed, slid

i ¯ �ollecting additional samples for analysis for any flows with
abnormal field test results.
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Inspections. Surface

¯ One. to three-member team.
¯ Inspect areas around buslnessel and

residences, parking lots, and catch besltla f~r
evidence of tlflcit discharges.

¯ Track sources of discharges.
¯ Possible business/residence Inspections.

During Um InlUa, program In Siml Valley, the auffaos
were shown to be the most successful In Identifying Illicit
discharges. An Inspection crew, Initially composed of one or
staff, invscti.oatca accessible areas around residences and
businesses, parkin.~ lots, and nearby catch basins, for evldenos
ilteoal dumping and other activities that could muir In etormwater
po~iution. Ira discharge is found, it Is recommended that any crew.
meml~era inspecting ©nannels Join the surface craw and the entire
crew attempt to trace the discharge to a suspected facility.

Depending on the �o-permittos’e legal ability to enter
or residences, follow.up inspections can be conducted at this
time. Tibia may be combined with other Inspection pr~ranm
sc industrlal pratraatment or hazardous materials Inel~¢tior~.

J
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Visual Observations Aft Sites

¯ General ette de~orlptlon
a Odor

¯ Depcalts/et~lne
¯ Structural cracking end
¯ Vegetation
¯ Poor outside hou~ekceplng practices
¯ Pipes/hoses directed toward storm drains

Evidence of Illicit dlechargee may only ~oneist of Visull
observatione because most Illicit diechargce
will probably not be flowing when Inepected.
These are ~orne type~ of visual ob~ervattone that should be
recorded in the channels and on the eurtace using the Inspection
checklist. Good, compreheneive notes end photos of visual
ob~rvatione will help with dam analyeis ~lter.
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~ Visual Observations- ~-~

[ i Business Sites

¯ Vehicle & equipment fueling              ~
¯ Wa#hlng & ~m cleanlng

¯ Outdoor prooe, equipment
¯ WaMe Imndllng & disposal

mentioned before,
enter business property can ~o a more thorough inmtlgatlon of

opportunity to �iistr~bute the BMP handout and eduoate the , "
business about Improved practioe&
A �o-permitfee who doe~ not have the euthorlty Pen Mill reoctd
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~- . Field Testin.q. EOu/pment ’_
¯ Gradumtad container, ruler, tape meeBur~ "

belsa wood, ping pong ball, and Mopwatch to
- 2memeure flow

¯ Temperature, pH, EC pr~                                 ’
¯ Fieldmtld~                                          -
¯ 1.liter HDPE bottles .
¯ 1.liter ember gle~l bolllee
¯ Cooler with Ice fo~ ~ample pre~rvatlon                      ,
. Glove, L ,ye pmtection
¯ Delc~ized water In wash bottle

These ere the Items needed for field taellr~ Ine~ In tlmlr
Line will be given later In this wLvtrshL~

I
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Field Testing

¯ Temperature, pH, & �onductlvffy
¯ Indicator tests for phenols, detergent~

copper & chlorine
¯ Make decision on furthe’r sampling

Field testing h~lpe dmtect IIIi¢lt all, charge¯ snd Id~t~ their
sources, not quantify pollutants.

ff flow Is observed M either surface or storm drain
sites, the t;e/d inspection crew should �ollect¯ sample and
measura flow. F~rat, the storm drain craw use¯ the probe
measure the pH, temperature end conductivity (EC~ If ony
these parameters era abnormal or strong odor¯ or flow
discoloration are �letected, the sample is ¯nalyzed with the field
test kit. Tree test kit detects the presence of copper~ phenols,
detergents, and chlorine. Findings ere recorded on the
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Field Sampling

¯ Ouffelle wtth flow
¯ Mea#ure flow
¯ Fig HDPE bottle & two glass bottles

¯ Ponding or limited flow
¯ Determine most likely �ontaminants from

Initial observations.
¯ Use HDPE for metals sampling (high EC,

foe pH~
¯ Use glass for organic#, O&G, TPH (odor~

visual appearance~

ff visual obsa~’vatione are abnormal end/or the field tests detect
hi.Qh concentrations of any �onstituent, the field crew should
�olie¢l samples for laboratory analysis.
ff them Is enough flow, the crew should fill two HDPE bottles ertd
two amber glass bot~lea to obtain enough sample volume for
analysis of metals, organic end conventional pollutant~.
ff there la a limited quantity or sampling ie difficu~ �ollect se
much sample se possible �o the laboratory ran run ¯ limited set
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Analysis of
Field Inspection Data

¯ Summarize and recor~ findings.
¯ Analyze sampling reaulta.
¯ Determine necessary follow.up.
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Follow-up
Storm Drain Investigations

Sources of remaining unexplained flowe..~fter fleld Inspections
end follow.up Invssti,ostion of residences end bualneme.-may be
Identiiied through follow-up storm drain Investigations. The~e am
expensive end time consuming, end thus will be used sc a
resort.

¯ Dye teats In erase where storm drain flow~ ere unexplained
may reveal Illicit structural connection& Dye te~ting
proceeds facility by facility (in ~ach area where unexplained
flow exists) until ell facilities in the area are tested.

¯ Since Illicit discharges ere Intermittent, smoke teet~ offer real
advantages over other types of Illicit discharge source
Identiiication methods. Simultaneous inspections Inside ares
facilities should reveal Illicit connections even In the absence
of flow. However, since many legitimate connections to a
storm drain may exist (roof drains, street drains, etc.) ~noke
may be observed extensively end eorne Illicit connections
may be missed.

¯ Robotized or otherwise mobile television cameras allow
visual inspection of pipes too small or dangoroue for
personnel to enter. Although an excellent method of
Identifying end documenting illicit connections, T.V.
Inspections have high �ost~,
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r~. Illicit Discharge Control_~ i Planning

¯ Community education & ~
¯ Regulatory

Once Illicit dlecher#, ere ~re Identified, actions to ellmln~to the
diachergee are initiated. The eug.qeeted alPatagy le to focu~ Inl~l
efforta on education, public outreach end tochntr.al e~letan~e.
These methods encoure.~le voluntary compliance. Enfottmment
mechanisms ere used only when voluntary tschnique~ Item been

Illicit discharge �ontrol pro,qrema ere being developed by
eubcommittee~. InformMion learned from these illicit
Investigations will be u~d to guide their developfnent
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Evaluate Pro.oram Effectiveness

¯ Number of auspicious discharges fecund
¯ Number of samples taken
¯ Hou~ apone
¯ Sources/businesses Identified

D

Methods of data collecUon and record keeping are necawwy to
periodically assess program effectiveness end report multa
the Venture County Rood Control Di#trlct and the Regional
Items such u Inspection results and program economics can be
~racked and can be used to esaesa program effectiveness.
Each co.permlttss will be receiving a spreadsheet that may be
used to compile the program results. By July 15, each
permittee should complete the spreadsheet and submit It b: the
VCFCD for evaluation and compilation into the annual report to
Regional Board due September I. At that time, an assessment
the countywide program approach will be

1 P’--
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. Illicit Discharge Investigations
L

.Program Element Illicit Discharge Investigations in Pdodty Area

storm dra~n systems ~rKt/o~ r~-eiv~g waters. Co-pemdttee proKrum that

Jp., foUow tl~ countywide approach to ~U~dt dLtchax~ bwell~gat~orts k~ouJd

¯ Investigate locatiom where flLidt ~ a~e �ommoNy found.
~ ¯ l"hot.oughJy inspect the~ mas for ev~�lence of tll;dt dJschm.~

, ¯ U~e appropriate effom to klmt~/tom’�~ of Ulidt
¯ Plan appropr~te/oUow-up acl~or~

Background Why Implement This Program?

,fm, n O~ mun" " . r. .... :,,,

.--, town wa~zmg ~o ~ such U i~ic~t cs:mne~oru �~ strdtar~ 8ewer~’to

~
" Und~ the Vmtura County stounwater NPDES permit,

’ 8

mu~cip~ity, they cause speci~ recefvinK water limit

il ’" ~kdations or comtitu~ ¯ li~t pollutant d~bd~,ge. The

The 1981 NaUonw~�le Urban Runoff P~o~r~n (NUR~’, an ~ ¯
the natkm ........ ~ ~=enmve survey

I ! ¯
-- -- ¯ m u~u" ~1~1 storm cLra~ systmns, concluded that illicit dischazKes
..nave .me .lx~. I~l to adversely aHect the quali~ ot ufoan rurw~ ~,,,,. ~,.,

impec~o~ results verity that itl~t dischar~ are not uncommon in Vmtum

~ ~_mmr~ ¢ou~,,~te S:ormw~r Ou~l~ Mm, tm~u -

"’L
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|

j b~ orde~ of highest overaU score (sum ot iru:UviduaJ chax~’tez’Jstics scores) to
L

m the lowest overall mo~re. The highest ranked drainage basins are the ~rst areas
investigated bx JlUcit dLsr.h~es. This method i~ described ~n mo~e deta~ ~n
Attachment 1.I-0, P, aztking o/r ~g~ ba~.s w-, conducted by the C~l~’mittees at the end o~
1~3 usinr,, for the most part, the matrix approach. The (oUowin~ criteria were

2

¯ Ty1~s o~ Lr~dusm//~ bu~ines~ (e.g., outomot~ve related)I .- ¯ Older axe~s ~ d~te on changes to plumbm~ code, other lactor~)
;, ¯ J~eas wit~ haz,~’dous materi~ storage

~ ¯ Number of prev~oudy-obm’ved ~]ZJcit ~
I -- ¯ Fmq~e~’y o/zp~ z~,portm

/nvestigmti~ truing ttti~ approach. In some cues, the ~ttees/nduded
~dd~mml m~r~ be~ed on ~ lmowledge o( I~-tivlUes undemJcen in I~

exdus~vely m ~ me ~d agl o( #a~1~t~es, ~ no tn(m~at~on was avm~able               "-

on h~,~dous m~tm~s ,tc.’ege, LIUc~t dJ~,s, or .U~s. The Cjt), o~ S~t~
Peu]a had more L’dormat~on I~t decided to conduct iUicit ~
/rtvestiglt~ot~ It ~ high pt/orJt)’ btl~ (e.s., luto~ilot:ive

It is lnt~tir~ to not~ which b~sin ~ wet~.d proadn~tly/n

~’ °                                i t~ "ta~et audJestce" a~l include aummo~e =en~ee fa,’~ties,

,u~ requ~ to effectively control on-sit~ poUut~nt sener~t~-tS

I
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Illicit Discharge Con~-oZ

Using the quidelines prepared by the Sto~-m Wa~er ~ask Force~ the
City of Santa Paul, ha. rated the ,lxte.n drainage areas. The rating
matrix and resulting prAortttzation is attached. The rating factors
were developed by City staff based upon experience and events thathay= occu=red ovor th. t,.

The prioritAzatlon of the drainage areas has mixed
Host of the results were anticipated; ho~evere there are a~ae factors
that have cZouded the resuZts. In reviewing the existing Z~nd use
~p, staff has noted that most of the ~=aAnage areas have ¯ varied
max of~land uses. CouercAale industrAal~ and ~esAden~Aal ~eas are
intertwined to the extent that �oncentration on one top ~rAorAty area
~All not ~ sufficient to achieve the level o~ Ans~ctAen and
enforcement that As need~.

The City Is pro~sAng to conduct ~11Lc~t discharge activities
all areas a~ ~he s~e ~£me. 111£c~ discharge activities w~11 ~gln
wl~h ~he kn~ locations and hIghes~ pr£or£~y businesses.
~£11 ~hen proceed ~o ~he Zower p~£or£~y

Curren~ly~ ~he Cl~y of Santa Paul¯ contracts with the Ven~ura
Regional Sanitation D~str~�~ (~D) for the ~ntenance and
o~ the Santa Paul¯ Y~ea~en~ Plant. ~D also conduc~s all source
�ontrol o~re~lons. ~he Cl~y pro~ses to use ~D ~o ex~end the
source �ontrol progr~ ~o Include ~11~�1~ discharge de~ec~lon and
�orrection. ~he Santa Paul¯ ~lre ~:~en~ v~11 provide l~pectlon

The 111£�£t dLscharge Prqr~wIll £mpZomont us£ng the
activity Prior~t£zst~on l£st~

v~oZs~o~ ) ¯
2. ~azardous ~orlals (oxtons~on of oxls~lng hass~ou8

~neral Zndus~:lsl
~ So.Ice

rela~ed :leld ~:sonnel w111 ~ ~rsln~ ~o ~ aware of
violation and ~he re~lng fo~. This ~ralnlng w111 ~ given
building lns~c~o:s~ fl~e ~:so~el, public ~:ka ~ln~enance~
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S~ dr~ns ~d ~t~ sewe~ ~ two serrate ~tems ~at disch~ge

~quid wastes and s~ely ~move w~te mate~als at ~eatment facili~es. Sto~ ~
2ch~nels that ~ located ~ ne~hborho~s, eo~ercia] development. ~d ~dus~

~o receive w~tes from clean-up ac~ties ~at are washed do~ day ~ter day in~
~utte~, catch basins, and cha~e~. Mate~als collected by sto~ ~ns ~eive no
treatment, however~ These materials collect until rainfall flushes ~IIutant mate~als to ~e
newest river or creek where they may ha~ wildlife, the en~ronment. ~d ~creation~
~eas. The ~llutants originating from our homes, businesses and a va~ety of souses
cont~bute to stormwater pollution, a gro~ng problem. This br~hure brietly expl~ns how

clewing mater,s. ~d other substances you discharge into the store

Unde~t~ng ~d usi~ th~ b~hu~ ~11 help you comply ~ I~ stomwa~r ~HuUon
~u~emen~ ~d wutewater ~sch~ze r~c~o~.

~e Vent~ ~unt~de Stomwater Qu~ty M~agement Progrm hu d~elo~d
p~ess for ~e selec~on of ~st M~agement Prac~ces (BMPs) to help you dete~e
~st way to ~uc, ~ten~ sto~water pollutant. PI,,, jo~

~st M~agement ~actices" ~ a tern that embraces a v~ety ol tec~qu~ ~ed b ~u~
or e~ate ~ten~ ~omwater poHu~ at ~e sours. M~y
housekeep~g. ~e~ ~e b~ic~y two twes o~ B~s: ~e Con~ol ~d ~a~ent
~e Control B~s ~e operation~ practices, that prevent ~ufion
~u~ at ~e so~ce. Wea~ent tonal BMPs ~e me~s of ~ea~ent ~ ~move
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5. Consider other Source Control BEPs.
’ L

You may still have areas where the amount of pollution wil/be significant. The solution may
.involve a strategy that requires more effort. ’lids could involve a chan~e in equipment or _material, sealing floor drains, findin~ a vendor who recycles spent materials, or �overin~ a

large exposed activity area. .

6. Consider Treatment Control BIII~ " 2

In a situation where a discharge can not be eliminated, the discharge should be treated.
Treatment controls include oil]water separators, catch basin sumps, in-line treatment          ’
systems, filtration, or installin~ a diversion pipe to the saaitarf sewer.

?. Prepare BEP list and prioriti~

Decide which BMPs to implement f~t, Make sure the B~ list will meet the objective to         "-
reduce or eliminate the pollutant discharge.

--.

Another critical element to havinz a successful BMP pro~q’am is training employees who will
implement the BMPs, Training should be an integral part of your effort to reduce pollutants-in stormwater. The Venture Countywide Stormwater ~alit7 Management Pro&q’am is

,_developin~ materials for various types of businesses that ten be used in a traini~ program.
Materials for automotive service businesses will be ready soon. followed by materials for
restaurants and other types of businesses. ,-

STATZ GENERAL PEPd~I’ leOR IE’DUSI’EIAL ACTIVrI~S                                 --~

"If you are involved in certain industrial activities, you may be subject to a State General
NPD~ permiL Your community’s stormwater program coordinator, listed below, local          ""
Ventura County representative can help you determine ff you are subject to this penniL

For more information on deve]opin~ and implementiz~ BI£Ps, please call [include a list of
oontactz here].                                                                 ,---

,
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n 4 t 3 o 3+~ s s 2 o

Basin A Chlmcleristicl:

¯ 5S Indlmrhd ~
¯ 2.5% ~ommcrcld
¯ Minor Automobile mlaled scllqtlel
¯ Residential Arm ~ low, 30~ molim~, 105 Mt,~, 305 mo~-~csldendsl
¯ 20% of Ihe area built befo~ 196.5, 30~ of Ihe area buitt belwe~ 1965 and 1975, 20% built between 1975 an~J

1985. 10% built from 1985 Io da~ 20~ und~loped
* No Hn~nrdous Mate~al storal~ ¯
¯ Poor records show o¢¢asioml relmm ol Elicit d~haq~s
¯ No spills repo~d
¯ No sep~ systems In opem~ ,

¯ 80% lnduslrlal Anm
* 2051, Commercial Area
¯ Avenge number of aulomokile relaled Ictlvltks
¯ No residential a~a
¯ 60~ of Ihe area built befo~ 196.5, 40~ Imill belweea 1965 and 1975
* Knmm hazaldous mate~a s~rage
* High fn~lUe~’y ~’ ~ Illicit

Oflh~ I0 n:~nt spill ~ 2~ from





Buff _l~i~i ¢~...r..~ Amo ~,;d    A~ ~-~ Hind Spli ~ Tank To~

12 1 2 5 2.1 3.5~ ~~ ~~~~ 136

~5 1 2 1.5 4.0 9.5
~ ~~ 9.59 1 1 2 1.9 32

~ ~~ 7.8~ 1 1 2 22 1.6
18 3 1 2 0.0 1.1 7.7
13 1 1 ~ ~ ~ ~ ~ 7.1

7.~3 1 1 2.8 ~
6 2 1 2 0.6 1~

7.~17 1 1 3 0.9 1.0
~ 6924 1 1.8 3.0

6 3 ~ ~ ~ ~ ~~~ ~    6.8~ 0.0 2.0

7 2 1
~

0.0 2~                                                                                                      5.7
21 1 I

~
0.7 12 S.S

~ 1 O~ 0~.~~ ~~ ~~ 3,31 1 1 1,0 0,1
19 1 1 0.6 O~ 3,1
10 1 1 ~~~ ~~ 3.0~ 02 0.4
m ~ ~ 0,0



Drainage Basin for 1995 Illicit Discharge Invesligations - City of Camarlllo
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RATING MATRIX FOR UNIN~R~ORATED ~AN AREAS OF VEN’FURA ~Ol~ri~





DRAINAGE AREA RATING BACKUP cont.

RoskJontk:3100n~fy Rollng Age ~ Sel3Hc 5"ystem Rofln0~ea F~x:tlonxScoro=Ra.ng r-mc.on,,Scom.R,.~ng ".esr~xse~xG=Rar, ng
t. BkX:k Canyon 0.69 0.72 3 2.1 0.69 1.0 3.5

0.36 I 0.4 0.36 3 I.I 0.36 1.0 1.8

0.07 I 0.1 0.12 I 0.1 0.07 0.1 0.0
0.73 I 0.7 0.73 I 0.7 0.73 0.1 0.4

o..~ s o~a . z~ o~z oo o~

0.t I

i~ nn~ mt~miid m~ ~ ==~
tm~ tm~iinmtlm~





Drainage Basin for 1995 Illicit Discharge InvesUgetlons - City of Fillmore
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Drainage Basin for 1995 Illicit Dlscharlle Investlgatlon~ - City of Moorpark
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Table C-1. Rainfall, Runoff, and Antecedent Conditions - October 5, 1994

Via Oel Nm’to

, Date of Mown 1~    IQ/5/94 10/S/94 10/5/94 10/5./94 1Q/5/94 10/5/94 10/5/94T~dmlnfal 0.301nch~ 0.441nch~ 0.11Inches 0.11Inches 0.301nche~ 0.30Inches 020Inches

Tofalnmoffvolume          2S4.4SKCF 2.4KCF 10.1KCF 9.032KCF
Antecedent Condltlone     ----" -------------

Date of le~ precl~agon ~23~4 )Q7~4 k27/94 ;Q7/94 9r~3/94 9Q:3~4 ~’18~4 O18~4
Oay~ ~.ce I~ ~ 11d~ ~d~ ~,~ ~d~ .d~/. .dayz ’~4o day~ 140dey~

DaYe ~lnce bat ionn ¯ 0.I. 11 day~ 11 dw/s Ildzzys Ildeys 11days 11days 40daye 140day~
Date of ~ atorm ¯ 025" W22/N S/W94 4/’2S/94 4/’2S/94 k’22194 W’22,’N 4,’2.~V94 4/2S’94

(I) Rainfall dafa taken from gueglng atagon., Omerd Nrpo4

o (3) Ra~d data taken fn:.n guaginO mtk~n ~ Vm Cowq CanOe.

._s.



Table C-2. Rainfall, Runoff, and Antecedent Conditions. November 10, 1994

A1      W1     W2

Monllored Event
Dale of Mon~ I1/1lY94 11/10~84 11/1(Y94 11/1(Y94 11/1lY94 11/1lY94 11/10/94 11/10/94Tohd mlrfal D.97 Inches I).~ Inches 1.01 Inches 1.01 Inches 0.97 Irw:hss 0.07 Inches 0.S0 h:hes 0.50 Inches
To~al nmoffvolume 910.15 KCF N$ ~97.48 KCFAntecedent Conditions ---------.---- ---.,.......,_..._____..._.

Date of fat preclpllallon 1 Ir//94 11r//94 1 lr//94 11r/,~l 1 lr//94 11/7/94 10/5/94 10/5/94

Dale of ~ Morro ¯ 025"    I~    I~    4rJ~94    ~    10/5/94      1~ ~ 4/2.T,’94

CumuIMIve Ralnfal 1o DMe I).36 inche~ ~).76 Inches D.S7 Inchee 0.57’ Inch~ 0~’~6 Inch~ ).36 inches 0.40 Inches 0.40 Inches

(1) RaWall data laken from gueglng MMIon M O,men:l Airpofl
(2) Ralr/a" date laken fr~n guagln~ mllon el Camenlo. pleeaw~ Valey Waler Dbl4cl

o (4)



TaMe C-3. Rainfall, Runoff, and Antecedent Conditions. November 29, 1993

~" R~ R2 A~ W--;"--’--- W2

T~ ~.~ o.~s ~, ~ ~ o.~ ~ ~.~ ~ o.,.s ~ o.~ ~ o~ ~ o~ ~
To~alnmolfvolume __.. 20S2.1KCF 40.?KCF 381.87KCF IS323KCF 19.049KCF NS NS ~/S.~..__.._Antecedent Condltlon~ ....

Dade of lut ~mn. 0.1, 11/10~ 11/10fOG ll/IIYD3 11~(:~J3 11/1(Y93 11/1G’93 11rlG’g3 11/1G’93
DoY~ ~nce liaad Monn ¯ O. 10 IS d~yo 19 drays IS (Myra 1edWin 19 daay,~ 19 days 19 day~ 19 diay~

Cumul~tlw Ralnfafl to Oefo    ~).6 ~ 0o7~ JfIc~so ~).~ JflchO8 0.~ Jncho8 OoO ~c~J8 0.6 JrIcho8 0.00 ~ P.~O ~ i

(~) Ra~an data taken fr~ OuegJnO 8taUon M Oxrwd Ajq~1

o (4) Ralnfd dora taken horn OuaO~ etaUon at Santa Suuuut



Table C.4. Rainfall, Runoff, and Antecedent Conditions - December 24, 1994

12 RI P,2 A1 Wl W2

Total mWal 0.94 Imhel O.Sl Inches 0.80 indtm ~).80 Inched ).94 Inches D.94 Incheo D.54 Inch~ 0.54 Inchee

To~alnmolfvolume 4OT’.O4KCF I$.10KCF 720.1KCF
122.56KCF 34.01KCF ~

.--..-..----
Antecedent Conditions --------_. ~ ~lS

D~le �~ kll etonn. 0.1" 1 ?J17.~4 I?.~12t~4 12~12JS4 12/13J~4 12~2,’~4 12~12J~4 I?J12~4 12[12~84

Date of lauel Momt. 0.2~ 12Z12/~ 12/12/~i 12/12~1 12~12/~ 12~12/~1 12/12/~1 12/12/84 12/12/~



Table C-S. Rainfall, Runoff, and Antecedent Conditions. January 24, lg94

12 R! ~ A1 WI W2V~Dd Pescador Orle~l SwanS~Nl Lam&WoodRoed OryCanyon I:hyCanyon

Dale of Monn 1/24/94 1/24~4 1/24/94 1/24/94    1/24~1 1/24/94    1/24/94    1/24/94Tolal raWal 0,45 Inchlm D.?I Inch~ O~TI InchM O~J’ Ira:him 0.45 Inch~ D2~ Inch~ D,40 Inchee 0,40 Inch~

Total nmoff volume S98,S31(CF 30,OKCF SIO.18KCF kI.O3KCF 6.007KC1: ~1~.~__.~
--------.-.

CunmbtlveRalnfallol:~e 2.S41nches 2.331nch~ Z.MIn~M ~-Mlnchm ~-$41n~h~ 2.541nch~ ?..18Inches 2.18Inches



Table C-~. Rainfall, Runoff, and Anlecedenl Condilion~ - January 7, 1993

A1      WI      W2

P, qonllor~ Evonl
Date of ~orm I/7/~3 1/7/93 1/7/~3 I/7/93 I/7/93 I/7/93 1/?R3 1/7/93Tolalmlnfadl l~91ncheo t~41nchN 1.461nchm 1.461nchoo 1.391nch~ 1.391nchoe 2.0tlnchol

2.011nchoo
Tofalfunoffvolumo N~ MS 1440KCF ~ 43.01 KCF ~IS N~Antocodent Condltlon~ --’-’--’-- "-’-’-----

Dale of la~ a~ofm ¯ 025" I/6/93 1/6093    1/6~    1/6~3    I/6/93    1/6/93    1/6/93
1/6/93

Cumulative Rdnfa! Io I~o









Table C-10. Rainfall, Runoff, and Antecedent Conditions. February 7, 1993

A1 WI W2VlaDd Pescadm, Orleg~ SwanS~mWl Lawrence& WoodRoed [:)p/Canyon DryCanyon

Totalralnfall 2.491nchM 1.291nchM Z.151ncht 3.1$1nchM 2.491nche~ 2.491nchM 2.SOInc:hee 2.501nche~

Total Nno~volume 1591KCF NA 1739KCF NA 187.3KCF 1~8 ~9Antecedent Cond#Ion~ ----""- ~ ------------ ---------- ~ ._.__._._.. NS

Oal. �~ ~ ~).n- 0.1"    1/18/93 1/18/~3 1/1893 1/18’93 1/18/93 1/18’93 Illm 1/18/93

CumubllveFlalnfall#oO~te 12.71nchem 1$31n~hem 14AbdNm 14Alncham 12.71nchmm 12]InclNm l$~Inchee l$~Inchee

(1) Ra~ dm taJ~n from ~e~n~ m~n m OmmS ~x~ ~

(3) RalVal dm tak.n fn)m gueO~ mnon ai Ven~lCOmy CamW





Table C-12. Rainfall, Runoff, and Antecedent CondiUon$. March 24° 1994

W1 W2

Tolalral~all 0.94inches 0.93indtm 1.08inchm 1.081nchm O.Slinches 0.941nche~ 1.15inchee 1.15inclxm

Tolalnmoflvolume 1049.SKCF 87o4KCF 71033KCF 180.14KCF 18.021KCF
Antecedent Conditions ~ ---------m---- 1~3 NS

DeXzm:,~~ S~ S~j~ S~ ;~m S dr,’, Sd,,~ Sday, Sday~
Dale of IsM Itmn. 0.1" W19/94 WlW94 3f19~4 ~’1W94 3/19,’84 ~’1W94 ~19/94 ~19/94
D,y~ ,Znc, *~,~ m~,. 0.~. S~,p SUp S~,y, Sd~ Scky, ¢ky, S~,~ Sdey~
Date of Im ~om~ * 025" 3/19fg4 3~1W94 Zrl s1,’94

O~,.~o. ,,,,,,onn. O~S. Sew. Sd, p Sap Sd,p Sd.m

-----..-.--

N8 N~~



Table C-13. Rainfall, Runoff, and Antecedent Conditions - March 25, 1993

cl     .     ~.     R1     R2     ^1     ,Wl     W2

Date of ~onn 3/25/93 3Q5/~ 3r2S/93 3r25e~ 3/25/93 3/25R3 3/25/93 3/25/~
TolalraWall 2.0~lnch~m l.~41nche~ 3.281nchm 3281nche~ 2.091nchee 2.091nchee 2.111nch~e 2.111nche~

Tolalrunolfvolume 1458.TKCF ~32KCF 2731.4KCF 1141.3KCF IS1.SKCF ~’S
NSAntecedent Conditions -----’--’- -------- -..-...--._._

CumulMIve Rainfall Io Dale 20.9 Inches 19.7 Inchee 18.9 ~ 18,9 Inch~ 20,9 Ir,x:hee 20.9 Ir~chel 24.8 Inche~ 24.8 Inchee

;o P’~nfan da~’ t~"~n from Om~|ng m|k|n -, Camm~. mmmme V~w W~e. Db~
o (~) P’aJn~ dm ~m from g,~n¢ Ulo~ ,* Wr~ Come~ Cm~ro (4)
o~ N8 Nol eampled
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organochloria¢ and orpaophosphate p,~.icides and chlorinated
babicidcs.

4. Us~ the results of the annual outfall monitoring and illicit disr,,h~¢
program a~ong with ¯ review of potential pollutant souses, to select
suspected pollutant sources. V~if, j, tiffs selection using grab

�oncentration of specific pollutaats"ia storm water runoff fxom the
id©ntifi~l aruas or facilities. Identif7 toxicit7 and schedule for
Toxicit7 ldcatLfication Evaluations (TI£), as nccessaxT, in the

5. Eznpioy appropriate techniques to evaluate the monitoring data and.
produce pollutant load estimztcs, idcntif7 long term storm water
pollutant loading tz~nds, and assess receiving water qua]liT imlmcts.

The above monitoring program, o~ ~ubsequeat modification thereto, shall become effective
when Order No. 94-xx is adopte~L All z~-ports shall be zig, ned by ¯ responsible ofl%er or dul),
authorized rtpre$~tative (as specified in 40 CFR Section 122.2) of the Disc~� and
submitted under penaJpj ot’ pezju~.
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CITY OF OXNARD L

2WET WEATHER D~SCHARGE
CRARACTERIZATION PLAN

Prepared for
~mp Dresser & Mr.Ee~ Inc.
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or brea~ge). Sample packaging and shipping procedur~ wiJJ be based on U.S.
EPA specifi~ions, ~ we~l ~ U.S. Deparunen~ o~ Transportation (DC~

requizements when appticable.

Field s~mple log and chain of cus~xiy records will be �ompleted. "I’ve ¢ha~ Of
custody wifl be placed inside a plastic bag and placed within the..~mol~ foe
transfer. The original chain of cusuxly ~ w~vei wi~ the sample. A ~opy will

~,.vi.u~a~n~,a~__P_les ~ ~ I:l~sl .e~ by either Federal Express, Uldtcd Par¢~,.~ ~ur~) or arnpang personnea �0 the analytical laboratory,

6.4 S.ple Documentation



V
unusuxl conditions and equipment information. Under actual field conditions, the procedures
may need U) be modified due ~o unfomseen difficulties. Vaziations from standa~l procedums

Land planned sampling location wi~ be documented in the fie~d log. The fieJd log wilJ provide
sufficient information about sampl~n~ ~’~umstances to enable project team memben le

e       ~,,,- ,,~,,,, ~,,~ um~ me ~aznple L~ coL~ecte~l U) U~e arrival of the sample st ~be lab.

repre.sen~ve. Each r;me a sa~p;e is W~nsfe.ned ~ a different cusuxlian (with ~he
of commercial carriers), both ~e re~nquishing and receiving persoa must sign the ¢haia of
custody provided for that sample. The date and time of the transfer b also recorded e~ the
~ _of .�~st.~.y. Wh. en .the .sa~. pies aze tra~ferred Io the laboratories, ¯ photocopy of the chaJa

The chtin of custody form contains information on the date of coUecfio~, sample

the "~-- -" ____,r _ . .,~u.o.n a~ou~ me �onn,uon o~ me samples at each tra~er. At,,,-~ v~ ~mp~e u’~ns~er to me .ta~oratory, the lab wiZl assign the lample ¯ ~
number which is attached to the sample �onttiner and entered on the chain of custody form and
into the lab’s sample log book. This provides ¯ cross reference between field and laboratory
~ample identification. The logging.in process aJso provide~ verification of lample integrity. Lab
and field penonned will inspect the ~ample eo ensure that:                                      1

The sample w~ �oUe~d in an appropriate container.
* Th "
¯ ..e la~n. ple.~ .proper!y preserved and l~mperature �o~trolled, II~ aec~la~y.there ts suzttc~ent votume to do a~l the
¯ The sample is in good eonditim.

mmrmauon m the label.

LO SAMJ’I,ING PERIOD AND FREqU’ ;C                                          ..

The N’PDES permit application guideline~/pecif’y ~ampling at each station for ¯ min~um of
three storm events, approximately one month apart. A repre~.ntativ¢ storm must 1) exceed ¯
t-~nfall greater than 0.1 inch, 2) be preceded by at least 72 houri ofdry wea~er (less than 0.1
inches of rainfall), and 3) should not vary by more than 50~ from the average ~ volume
and dur~on when feasible. Determination of the average or median rain event~ w~ determined
ba.~d upon av~labl¢ pr~ipitation data.

Long ~-rrn, hourly precipitation data we~ no( available for regions in the immedi~ viciahy of
Ox.nard. Data were available from a rain gage located at a significantly higher e.levazio~
(’Lechuza Point - ID 4867) and from a rain gage located south of Oxnazd at similar elevation
(Los Angeles Airport - [D 5114). Data from the rain gage located at the Los Angeles ~

14
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~i"-"---..o_~ .~oratory .zna nel.d equ~pmen.t to .n~unuze downtime and out-oFcontz~

9.2.2 Anal~ticz] Quality Control

~- samples w~u l)e �ouecte~ and submatted for labo~tory analysis with the waler ~amples.

Field QC samples will be submitted blind to the labor~or~ ~mm the field. TEe two ~x~
sample types ~m de, scribed I~ow.

Bl~nks. Trip blan~ ~ prepared by the Laboratory ~nd Ecoml~ny gll othe~ s~nple
in the field, ustt~qy by I~ng left in the ~mple cooler during the sampling event. TK~ s~mpl~l
wifi not be m~ipulated by field crews. Trip blank~ ~ be used to detzct ~ny
inlzoduced by sample �on~inen, blank ~ea~, ~oolen or u’~nspomtion. Trip bl~3
normally only used when sampling vol~le compounds or when �onlan~wtion ~
investigated.

Ind then submitted to the l~bo~mry blind glong with the tegu~r samples. Field b~nk~’wifl

normal ~o~ "’"    =,~znp~© �ommnm ~ 0~.gzven nc~..~, ,ou$ sample d~ign~fions. Under¯ .    . dmons, field blanks for each analym type wi/] oe pru:med tnd tnalv’zal st ¯nummum n’equenc7 of 5 ~t of waze~ nmples �oUected znnu~lly:       --"

rob,m-,+ ..... m +ro.m. ed me. mx ramry.,,,i.U be n.m
ā..,~ w,,.--,-.~uu, mm~uceu oy me suosamp~g eqmpmee, L

’_., ’.~.’,v;+. ~mm..unng, r~..pm=nt ann storage memocls as we.U as labor~tory hzndlinz                ¯
,,,u ..a~y~s. ~.ne nero aupucates will be obtained by fiRinR Erab saznole ennmlnL-~

durin the" v " "       ~ .     ..--~ -~. -... r~.r ~n v/pc o! sample analysis
the ~-- = e~.~g~, ~on, fiel.d dup.fi.~, t~ samples wiU be submatted to the laborato~es per~om~

ra-"7 ".’- +-++7 +u ~,mu mp+es [or one per =vent) to evaluate sampling variab;l;ty.

r--
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operations. The QAJQC manual for each laboratory used for the nonpoiat totm~ mmpli~
program will be maintained in the project files. IJboratory QC samples will be pm’paz~ tad
analyzed by the laboratory and will consist of the following types of samples: method blanlm,
matrix-spi.k~ samples, duplicat~ matrix-spiked samples and laboratory repllcatel...

Method Blanks. Method blanks will be used to LtmSS pot-.ntial sample contaminati, cotmectod
with laboratory analysis procedures. Method blanks will be tested at a f~lUency of one pe~ tea
~,tmples analyzed per day.

Matrix-Spiked Samples. Malrix-spikod rumples wilJ be used to estimate matrix recovery lad
laboratory accuracy. A duplicate matrix-spiked ~mple will be ~naJy’z~ at ~e same time I.I
matrix-spiked sample to provide an estimate of laboratory precision. The ~aznples Ihotdd be
Ipiked before any extractions ar~ preformed ~ part of the analysis. One matrix-spiked and
duplicate matrix-spiked sample will be analyzed at ¯ frequen~ of one per tea mmplm tatly’aM

I.tboratory Replicate. Laboratory replicates will also be used m assess laboratory pmcLqea
tad accuracy, t.tboratory replicates will be ~tly’zed at ¯ freque~T of one per tm mmplel

10.0 DATA REDUCTION, VAI..IDATION AND REPORTING

"All data tad documentation for this project ~ be subject to ¯ thorough check for erm¢l
recording, transcription and ctlculation by the project Quality Assurance Officer tad the ~
mazmgen. All the field logs, chain of custody forms, and project files ~ be reviewed to

rumple integrity, equipment calibration and data quafity a&msunents Imve been met. At tim
"~__U,_o_n.o~f ~e la.sk .manager~., docu.me~.ta~on and data that do not meet these Rq~:mmtl w~l

10.! Laboratory Data

Dm collected during individutl investigatiot~ task~ will be tppropriately identified, validated,
and included in an investigation memorandum or report. Where applicable, the method of dm
n~u~tion ~ be d~"ribed in the text of such mpom.

Vtlidation of cbemicaJ data wiU be performed by ler, ior ~emisu and the QA unit at the
respective laboratories prior to tepor~ng. The data vaJidation process includes spedlk
procedures used for evaJuat~g pre~ion, a~acy, and completeness of the chemi~l
A major emphasis of quality assurance is to fully document the field and laboratory dm
mUected, and ~o nminmin its integrity from the time of field sampling to the dam’s ~age at
the end of the project. Dam will be verified by doing complete compazisons of a~l final dala
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fries. Data derived from the investigation ~ be validated according to ac~-’uracy, W~ision and
completeness for both the ~nalylical laboratory and field sample �ollec~don pro~-~s. TEe Lprimary goal of these prooedur~ is to ensure teat the data reported during tbe investigation are
represen:ative of conditions in the study area. StatisticaJ procedures and quafitative evalttatiotxs
w~l be used to check the quaEt~ of the chen~icaJ and field data. Implementing these procedures
will verify t~,t data generated during the investigation ax~ representative of sampl~ station site
condition~. ¯

Precision w~ be evaluated for both the laboratory and the field by field duplicates, matrb spige
2duplicates and by laboratory duplicates. Fiedd duplicates w~l be taken, during each storm event.

Laboratory duplicates w~U be az4essed at ¯ frequency of 10 percent as necessary. Matrix ~
duplicat~ wifi be evaJuatod at ¯ frequency of :5 pergamt.

Aeeur~ey will be evah~d for the laboratory and field through the use of matrix spLir.es, SP.MJ,
field blank~ and equipmen~ blanks. The rna~-ix spikes wi~ be assessed at ¯ frequency of’ :~
peroenL Field and equipmen~ blanks will be taken ever,/storm event.

]tepr~s~ntatlve,,ess will be evaJuated using the field duplicates, field blank~ and ~q-;pment
blank~. Field duplicates, field bIxnks and equlpmen~ blanks wilJ be evaiua~d for each samplin$
event. Laboratory blanks ~ be reported by the laboratory for each day samples ar~ analyzed.
When feasible, the laboratory replicates and trip bl¯t~s will also be used to aid in validation of

Completeness will be evaluated by ~mparing ~nt~ner and chain of custody forms as well as

10,2 Field Measurtmt~s

Data measured in the field wii] be reviewed by the field crew leader and final validation ~ be
performed by senior personnel. Data vafidafion wiJJ be ~ompleted by cher..lfing procedtu~s
uti2ized in the field and ¢oml:~ring the data to previous results. Data that �~nnot be validat~

The following reporting requirements wi~ be gompleted for field data:

¯ Sampling site locations: provide map and description of sampling station.

¯ Conductivity, pH, temperature: maintain record of cafibrafions and tegord of
historical readings �oUected from station.

¯ Stage and flow: maintain record of calibrations and record field calibration
checb on appropriate field logs.
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l~, 10.3 Performance and System Audits
O

The performance and system audits wi~ be �ompl ’eted by the QA office’s to emure th~ dam of

L

I,
~uch audits ica.U involve ¯ . .. -. . ,, ~-n--,q,----..~.typ y a comparison of the acuv~ues g~ven m the QA/QC plan with tho~
~y scheduled or performed. System audits are ¯ rou~¢ procedu~ during
tnalysis.

2

I;’
l~The’~’~u~° "r~"’ce" .a~u_dit_~a quantitative evzl.ti.’on of th~ measurement systems of a program.
~l’~te nr~t~i~Sn -m~�~m--c~-..u--n:-.m.ent-~sY-s-~m~s w~m sampl..es_ .of.known �om.positim or behavior to
auspices r       -’" "~---,~y. ~,e permrman~e auo~t ~s tdeally tamed out by or under theof the QA Officer without em knowledge of the ana/ysts. Performance audits for
formaJ laboratory ce~ficatJon are performed on a regularly scheduJed basis and are
from laboratory QA ofticers.

ptr~ and double-check in[ormabon n~por~! from
me mooramn~s, aria suosequ~n~ly ~� dam r~-por~ in proj~-~ rm~s.

Field sampling corrective Le~ions include procedurm to foUow when dm results
the acceptable error tolm-an~e range. These procedurm include:

1. Comparing dam readings being measured with readings previously recorded.’! 2. Recalibration of equipment (i.e., DO meters).lu 3. ~eptacing or r~’wring fau~q, equipment.
4.    ResampIing when fetsible.

The laboratory conducting the analyses m~ have
, not witl~ the acceptable error tolerance range procedures to foUow when the data results are

]~1 forms listed, but not limited to those below:
. The corrective action may be me of

~ 1. Repeat the analysis.
2. Check the calculations.
3. Examine sample for non-homogeneity or unusual interferences.

]~ 4. Check ~d/or repeat calibration.
5. Check the laboratory �ontrol standard.
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V

VoL~le Org.,,~� COmlX~s’

General Physical. Inore~nic Nonm¢~ll;c and Mi~biolo~

pR
Tem~

~ ~ Co~o~

~ !~ ’" ~P~ f~ b~(c~o~e~yl~m~r, d~Jomt~me~, ~d ~�~omfluom~
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Vola~i]es ~fet~ods 601/602/603 or 624) Acid Extractables (’Method 625)
k:~]eb~ 2-chloroph¢nolac~lonitri~ 2,4-dichlorophenolbenzene 2.4-dimethylphenolbromoform 4,6-d~la’o-o-crt4olcarbon tetracklodde 2,4-d~trophenol
chioroben,~ne 2-nltrophenol
chlorodibromomethane 4-nitrophenol
cl~oroethane p-ch/oro-m-chre~l
2-chloroethylviny! ether pentacklo~ophenolchloroform
dic~lorobromomethane

phenol ---

1,2-d~chloroe~ne
l,l-d~ch!oroethyleae
1.2-dichloropropane

ethylbenzene
methyl bromid~
methyl chloride
methylene ¢ldortde
1,1,2,2-te ~chloro~tl~nl
u:u’achloroethylene

1,2-u’ans-dichloroethylene
1, l,l-~¢hloroeth~
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¯b~ ]VLinlmum sample volume, container, sad preservative requirements tot tr~b

V

Volume L(ml)
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II. Sampling Sites

L
2.1 Site Locations

_, Afte~ an extensive search for suitable monJtormg locations, Caltrans selected three sites to morning, discharges
a~ l~.ch~., runoffouU’alls from t~o Los Angeles County free~.~. ~’stcms (I-405 and i-101) into throe separate

1rcc~s~ng ~azcrs in the 1995-1996 v~ ~ason. Site ! is toe.sled adjacent to 1-405 No,’th m the West Los Angeles

-̄, m’ea, about 0.6 rndes (2,900 feet) past the O1:,. mptc BoJ~’ard Bndge cmssmg and right befo~ the Santa Mon~ca

2
Boulevard Bndge crossmg Site 2 ts adjacent to the 1-101 South m the Woodland Hills arcs, about 0.6 miles
(2,900 f~-t) past t~e Shoup Avenue/San Lms A~c~uc offramp and ngh! before d~ CanoEs Av~m~e Bridge
cro$$mg. S,te 3 is adjacent to 1-405 .~;oeth m the Torrance area, about 0.8 miles (4,000 feet) past the Anesia
Bou~.ard offnmp and just past the Yukon Avenue Bridge and just befoee the i 82nd Street Bridge. The ! 996.
1997 Caltrans DLstnct 7 ss~nnwam" monitoring wall be at the same Iocaliom as the 1995.1996 sites. The
sites arc sho~n on Figure 2.1. Ttbk 2. Its ¯ automat, of the three site ~

Caltrans District "/Monitoring Sites Summary

", DISTRICT DRAINAGE AVERAGE;t ROUTE, AREA ANNUAL RECEIVING" COUNTY.POST CONDITIONS DALLY WATEit, SITE MI LE (ACRES) TRAFFIC’ OUTF,t

(o.~ I mY
"~ 2 7-LA-101. P¯ved (AC) I0 243.00024.$~ Lane Freew~ Lm AaSdes River

-- 3 7-LA-405, D.77 P¯ved (AC) 10 2~3,000

-" 2.2 Site Aece~

Access to Site ! ~x,~l be provid!! £n~m Com~ A~ue located io the elm of lbe sampling s~te.
m this ar~ is ¯ ~ lane Er~-ww otTr~mp w~th v~rv last moving uatl~�. The ie/! lane ofl~ roedway (m:a to

momto/nng equipmestt, the inside lane (south) of COL,,~" Avenue should be closed to all traff�c by ¯ certified
traffic eontn~ onnuactor. For futun~¢oilectXmofsamples, theac~ess t o Site ! should bedone by parking vdfide
in the nearby public parking structures and walk to the site via existing sidewalk on the east side o[
Argue, crossing Come~ Avmue at Santa Momca Blvd., and the ,_-vastmg ~st side~-~k of C.nmer Av~mc to dae
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Chuc|

Canoga Avcnuc Bridgc crossing)

_ ’ "L~; ~

~ Monitofiq Sit.

~ Cal~omia Regional Water Quali~ Cont~l ~,
Los Ange~s Region ~un~ w~hini- Los An~s Coun~

’ Site I (l-405, norlh bound,
~ Cal~omia Regional Water Quali~ Control Board,

= LOS Angeles Region ~un~ oulsi~ post mile 30.80, before
~ Los ~geles County

Santa ~onic~! Blvd.

~-

=’--= Callmns Maintenan~ R~ion BounCes Bridge cros~ing)

Calt~ns Slat~ns ....
¯

Site 3 (]-405, soulll bound, po~
Mainlenan~

I

1E2nd S~rcc~ Brid~u crossing)
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suck Websler
05) 25~-2550

¯ Los Angeles

EAST REGION 14
Roy Pool

(213) 723-6366

Source: Cahrans Di+lrict 7, Tctra Tcch, Inc.

May s, ]~5 Figure 2.1
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2.5 Ezisting Site Equipment & Available Supplies

Table 2~
Ezisting Equipment and Suppli~

_ ~uip~uppl~ Quantit~ Ou~nt;~ ~nti~. (Si~e 1) (Site 2) (S~e

~ H~ Hau 3 3 3

PlutJc ~in Sui~ 3 3
Rub~ Glov~ 3 3 3
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Depth of storm must be greater than 0.1 inch accumulation; and

runoff duration is at least four (4) continuous hours;

storm is preceded by at least ? dayj of dr~ weather,

These totem are similar to the foliowinI mama established by the F..PA for ~rmwtter disdtm~

b) storm must be ~ by at least 72 hours ofdry wealh~, md

�) wha¢ fees~le, dqxh ofrain md doratma of the event should not vary by mac than 50 pemmt
fnxn tha avmage depth and duntim m ~he area

T~ieal Averaae Stem

The outer limits of the a~T~table range ofm event recommended by the EPA ~e 0. I inches and 1.6
Statistical smmmie* from tha L¢~ Angeles Airlxm mm itmuge were rood to determine the ,versge tqmmmtti~
storm event dePflt and duratmn for the thrte mmitonnl~sntes. The following is a mmmmy of findings:

The ~Sm’fa~e Drainage Water Quality. Mmitoting Program" report, prepared in 1993 for the Sama Mett~ i~y

m duration and should have an average rmnfall of abom 0.4 laches to 1.7 inches. For the Santa Mmti~a Bay
~ the rage wit season (November through Aprd) storm volume varied from 0.67 to !.09 indm,,
stot’ms iasmd 10.5 to 14.2 hours. An average of sixteen storm events occu~ed during each wit season. This

study mmyaxl saran evmts with volumes of at least O i 0 inda:s and used the rainfall puge m the Lm AagekaAirport as the point ofttfenme for other kr.=iem.

.... J R0045354
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Table 3,1 o Rainfall Statistics For Los Angeles Airport (Station $114)

-, (1948 through 1989)

’ ’ Month Rainfall (inche~) Perten! of Annual

¯, January 2.73 23.0
m February 2.33 19.7
., March !.91 16.1

~ Aphl 0.87 7.3
,4 May OI4 1.2
m June 003 0.2

Ju~y 0.01 0.1
~ 0.11 1.0

September 0.21 !.$
I~ oaeb~ 0,28 2,4

November 1.62 13,7 --

..i December 1,62 13.6
Annual Total 11.~8 100

~ Wet Seam Total ilJ2 94(November.May)

¯ presto PDES Stocm Water Samplm8 GuideJme(July, 1992) f~. the Pacif�c Southtt~st rain zcme, whic, h in~itxles this proje~
atop¯ted from the [~s Angeles Aiqx~ gauge seem ta prm~e. ¯ representative average of rainfall del~hS and
durations in this mr,¯ and ~ used fo~ the purpos~ of ctesign of the sampling program im~ided
Am:rdmg to feckraJ guicle/ines, ¯ repmsmtati~ suacm m bo~h duration and depth fc~ ¯ specif~ am¯ dumki fall
beaw~m 50 perce~ and 150 pement of the average ~u. Table 3.2 provides ¯
percem average, and ! 50 pemem average event m ~is aret

18
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Figure 3.1
Database System Diagram

Field Measurement ~ .I
~~m=~, Site Information Maintenance/Alarm/

Programming Log

Sample Information

Analytical Data



R0045368



R0045369



0

0



R0045371





R0045373





R0045375



R0045376



SAN DIEGO FREEWAY 1-405 (S.B.) EX. 2" (;ALV. PIPE IN A.C.P.

ON

"~ [X. EL. DEMARC. 80X
CALmANS FJ.ECT.                     BELIOT AVE.

FIGURE 4.1    SITE PLAN - SITE 1







FIGURE 4.4    TYPICAL PLAN VIEW (FOR ALL THREE SITES)



£X. 24" HDP[
PIP[

AUTOI, IAI[D
SAUPL[R HOUSING

FIGURE 4.5    TYPICAL FLUME MODIFICATION DETAIL (FOR ALL THREE SITES)
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’ ’ Table 4.2

L
Recommended System Cost FJtimate

Descriplion II ~uantil.v !i Unit Price Total Price
’- 900 M~.x P~ef’ng~rated Sampl~ 3 .$4.000/EA $12.000

! 00’ Teflon Lined Pol.~’thylene Tubing I (for all sites) S3?5/EA $375
" Ram Gsuge with one lnl~ 3 ~40/EA $1,920 2

Ultrason~ Flow Mete" 3 $1,925/EA $5.775
¯ DTU ~d Software I (fo~ all sites) $980/EA $980

AC Pow~" Back-up 3 $3:95/F..A $975
Pow~ Coaud Steel Pan 3, $1.I00/EA S3.300

Final Installation and Cslibrttim 3 $1.500/EA ~1.500
,4 Acid ~ Stmple~ (optional) 3 $3,000/EA $9,000

Acid ~ Sampler lmlallstion (optiot~) 3 $600 $1,800
4 Tank/Flume Modifi~tioa 3 $500/EA $1 ~00

Trmching/Wiring vane,* $13/LF $20,020e.
G~vel Paviag I (Site 3 only) . $_~00

4 feet Gat~ 3 ~ $ I,$00
Total (with Raia Water Sampler)

~16,445
! 5% Comin~n~,

$9,967
Grand Total (with Rain Water U

S~m pler~
S76A! 2

Total (without Rain Wate~ Sampler)
$55,645

,
15% ~tmgemy

$8347
Grand Total (wilhout Rain Wtte,"

Ssmpler~ $63,~92

¯ 330 LF (Iine~I £e~) ~ Site I, 460 LF ~ Site 2, sad 7~0 LF ~ $i~ 5.
"" $4,290 f~ Site 1, $5,980 f~ Site 2, ~nd $9,7~0 for Si~ 3.
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V
OV. Calibration/Maintenance Plan

L- $.1 General

To en~ure prc~er o~eratton of the sampling equipment at all times, maintenance will be pet’fo~ted at
" inlets.¯Is and ~ each sampling e’,’em, it is re~3mmended that prior to the beginning of each rainy

, I~’venw,’e mamte~u~ce be performed. A prep’entire mamlena/w.~ visit shoed u~lude ¢leal~g ~ calibrat~
the tipping-bucket ram gauge, cahbrating the samplc illqt~ volume, cleaning the area/vei~ily probe, and

2

"" cahbratmg the meu~" as ~11 as I~ maintenance steps recommend~ for each visit to
describ~ below.

"0 Each time samples 8~ collected, routine maintenance tasks will be performed as sug~’sted by the cquipme~
, manufacturer. The maintenaztce check list shown o~ the following page has been designed to ensure Ihat the

sampler slats3n r~m~ans m good operating �onditim (Table 5. i ). By filhng out each line oflhe check list, field
~ ~11 ensure that Important steps ar~ not forgotten and lnformat,m, v, hich may prove to be valuable
i later date, will be recorded. Wh~ ¢~npleted, each r.ho~ hat should be inserted into the 3.ring binder and
stor~d for futur~ refere~

’ ~ arrival a~ ea~ sampling site, ¯ maintenance che~ list will be started by Ihe ~-w leader for that site. Eachm s~te has been as~gned ¯ st¯tim identificatiort number that shall be recorded’on the maintenan~ check I~ The
,,~ ~,~Uon identificauae humbert ~ stmunmzed in Table $.2.

For ~gomg operatim of the system beymd this comra~t’ routine maintenance and ¢alibratioa as des~ibed in
the mamt~tance cher~ sheet should be performed prior to subsequent rainy seasons. Dunng the course of this
proJeCt, all eqmpment will be calibrated per eqmpment manuf~tu~r specifi~t~m befo~ the 1996-1997
sm~hn~ ~ar, c~ begins sad aim approximately halfway throu~ the seamn or as calibrati~ pe~lems

"

49
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Table &2
_ MONITORING STATION ID NUMBERS

Mon;torine Star;on ID Number
Site ! ~ 1-405/S~qla M~u~ 13cmJevutd

1
Site 2 ~ Ventura Free~.’/Canoga Argue

2-, Site 3 ~ i.405/182nd Street
3

$.2 Maintenance Equipment and Suppile,

Table 5.3 surnn~izes the ~ of equipment/supplies (for each site) ~.h should be kept

it is also r~emmended I~t ¯ mrdJe~ drill and drill bit ~e~ be IXW.hased for ~nerul maintemn~ and
mochfic.aucr~ and thai the dedt~ied m’v~e vehk:le be equipped with high visibthW .~liow flashin8 li~ht~. Any

&J Preliminary Maintenance and Calibration Cest E~tlmate                            1

A~ming I~l foul" pr~pitaticm event~ ~ ~mpled by eadl ~rnpling stat~ two routine laaia~ ~
are completed, and routine mamtmance is performed whea the samples ~ picked up, it is estimated ~ Ibe             ~.
lab~ cost associated w~th maintenance and calibratio~ for th~ durattoo of this project will be q)~xim~           ~
$14,400 (Table 5.4). This estunate does not include additional time for delivenng samples to labs er I~ other

m ~ude-amn addmoeai mm w.l¯ted to trouble shooting and repairing uafor~ea equipmeet malfun~ms.           ~m~
dam¯ge ,,sed by ~e~e weather, or vandalism. F,nhennore. it ~s mumed that ¯ maimeea~e �~w will
~mT~ eomist of two people. Sire¯tram my req,~ rao~ thaa ¯ two porto¯ ~.w.                             ~J
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Table 5.3 (�onlinued)
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0
SHEET I I~TI.E SHEET

SHEET 2 SITE PLANS

SHEET 3 TYPICAL FLUME MOOIF1CATION
DETAILS

2

0180 B~’~ta I 8ta’eQt. 8u4te 800                  ;

TeL (?14,) 613--12~0 Par,. (714) 613--12"~e
~S~GNED J.H.L n~.£ TITLE SHEET ,i0~A~’~ J.H.L

LO~ATION MAPS. SHEETS INDEX,
_c:~o<~ Y.H.C. AND GENERAL. NOTES

PRO~CT NO, OAT[
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SITE 1                                                                SITE 2                                                               SITE 5                                                    GENERALNC) FF£

1. ALL WORKS SHALL BE IN ACCORDANCE WITH THE: CALTRANS STANDARD SPECIFICA110NS
AND CONFORM TO CALTRANS STANDARD PLANS 11992 EDITION.

~-~ ~,,.~ ~ .,~, SITE 2. ALL THE UTILITIES INFORMATION SHOWN IN THIS PLANARE BASED ON AVAILABLE AS-BUILT
DRAWINGS AND THE FIELD INVESTIGATIONS.IF THERE ARE ANY DISCREPANCIES, NOTIFY

~ THE ENGINEER IMMEDIATELY.
~ ~T ~ .,.- SHEET INDEX

~ I ,3. PRIOR TO START CONSTROCr]ONiEXCAVATION, THE CONTRACTORSHALL VERIFY ALL EXISTING
-~ UNDERGROUND UllLIfY LOCATIONS BY NOTIFYING UNDERGROUNDSERVICE ALERTI (U.S,A.)

~ -,.~     ]
<~ (800) 422-4133 AT LEAST TWO WORKING DAYS PRIOR TO ANY EXCAVAT,ON. SHEET 1 ~TLE SHEET’

~- - - SHEET 2 SITE PLANS
~ ~ CABINET SHALL BE 3/4" INTERMEDIATE METAL CONDUIT (IMC) WITH THREADED COUPLING

AND SUPPLIED WITH SUITABLE PULL CORD, UNLESS OTHERWISE SHOWN. SHEET 3 TYPICAL FLUME MOOIRCATION
DETAILS

i
5. ALL BENDS IN AE:OVE CONDUITS SHALL BE GENTLE ENOUGH TO ALLOW EASY PERIODIC

REPLACEMENT OF CABLE AND/OR TUBING.MINIMUM RADIUS OF CURVATURE IS 24",
UNLESS NOTED OTHERWISE.

SOUTHBOUND SAN DIEGO FREEWAY (I-405)                    6.    ALL CONDUITS NOT BURIED SHALL BE FASTENED WITH METAL STRAP AND HEX LAGNORTHBOUND SAN DIEGO FREEWAY (I-405) EASTBOUND VENTURA
SANTA MONICA BLVD OFF RAMP BETWEEN TOPANGA CANYON BLVD AND CANOGA AVE BETWEEN ARTESIA BLVD AND CRENSHAW BLVD SCREWS AT APPROXItgATELY .5’ INTERVALS AND WHERE NEEDED.
CITY OF LOS ANGELES CITY OF WOODLAND HILLS CITY OF TORRANCE 7, CONTRACTOR SHALL COMPLY WITH ALL CONSTRUCTION SAFETY AND HEALTH REGULATIONS.

ACCESS: ACCESS: ACCESS:
COTNER AVE VISTA LEXUS DEALER ORCHID GARDENING

21611 VENTURA BLVD 3511 182ND STREET
WOODLAND HILLS, CA 91364 TORRANCE, CA 90504

CALTRANS
CONTACT: CONTACT: CALIFOILNIA T~LkNSPO]:~rATION DEP!LRTMENT
TONY PERRICONE JIM WEISS
(818)888-2777 (310) 379-!488 DISTRICTS 7N

STORMWATER MONITORING STATIONS
’ I LOCATION MAPS ~,~o~ o,~ ~ Tetra Tech, Inc.

t600 800 0 1600 3200
~                                                                              warier £e,ouree, ~ Clrl] l~u~b~e~rtu~ Co~ul~.t~

~150 ]3ri~tol Street, Suite 600
Costa Mesa, CA ~2~
Tel- (714) 513--1270 Fax, (714) 513--1278

v~5~D ~.H.L.~E ]]TLE SHEET
DRAW~ J.H.L LOCA~ON MAPS, SHEETS INDEX,
CHECKED Y.H.C, AND GENERAL NOTES
PROJECT NQ, DATE SHEET

CA-~n-~O ~/28/~ 1 or 5
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. .,..-TO HOUSE AUTOMATED " " : "
//STORMWATER SAMPLER

¯                                                  INSTALL 3/4" LB INDUSTRIAL GRADE CONDUIT BODY                       // NOTES: 1. COAT ALL NEW WOOD PARTS W/ SEALANT/PRIMER & TAN COLORE[                                                      STRAPS OR ROOS
WITH COVER & GASGET. APPROXIMATELY 2’ ABOVE                            r-INSTALL DOOR IN CATCH TANK                    EXTERIOR GLASS PAINT t~-t!CH WILL NOT LEACH VOCS OR METALS                                                 ~J_DED TO FLUME INSERT FASTENERS WELDED TOTHE BOTTOM OF THE WOO(). EQUIPMENT / SEE DETAIL C WHEN MELTED. COAT EXTERIOR FACES ONLY.

6’ O.C, (F~tAX.
FLUME] INSERT @4’ O.C. (MAX,)

¯ ’ ,, , SEE DETAIL B / 2. PLACE RIPRAP UNDER OUTLET OF 6" PVC SAi~PLE UPTAKE PIPE TO F
I PREVENT EROSION. /

3. UNLESS OTHERWISE SPECIFIED ALL CONDUITS FOR RAIN GAUGE &
ULTRASON 0 SENSOR PROBE TO BE 3/4" INTERMEDIATS METAL CONDUIT"

SEEALsoDETAILsEE SITEA FORpLANRAINGAUGEFoR LOCATION
""~ /-- RIPRAP PROTECTION WITH THREADED COUPLINGS. BURY CONDUIT A MINIMUM OF 12".

STRAINER
¯ -- SEE DETAIL F - ,I

SECTION OF FLUME
iNSERT UNDER SENSOR

6" PVC HOUSING SHALL BE SMOOTH
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1.1 Executive Summary

Los Angeles County Department o£ Public W~rke completed its first
stor~ season of s~or~water runoff monitoring required by its
National Pollutan~ Discharge Elimination ~ystem (NPDES) Nunlcipal
Stormwater Permit with the Los Angeles Regional Water
Control Board (Regional Board). During the 1994-95 rainy season,
personnel as well as automated equipment, collected water samples
out of flowing streams during storms    The sam le
delivered to ¯ P s were the¯ . .L~.s Angeles County Depsrtment of A " n
Comm~ssloner/Welghte and Neaeuree Labo ...... ,,~ ....quality analysis. ~=~u,~ ~,~,,~acory~ for water

Being its firs~ year of operation, the program had i~e share of
problems and equipment breakdowns. Some labora~or~ results were
questionable, and a number o~ assumptions and numerical comparisons
had to be made in order to develop estimates o~ POllutant loadings.
Rainfall amounts gathered from the Department’s ALERT rain gage
system were reliable, but runoff volumes from the newly
measuring devices were sometimes questionable. Pollutant loadings
were developed for the Santa Monica Bay drainage area only.

Automated samPling equipmen~ seemed to parform beet in urbani:ed
areas, probably due to less sediment in the stream ~low. However,
there was no station that was no~ susceptible ~o some sor~ of
clogging, the primary cause of sampler f~llure. A ma~or storm in
the beginning of January severely damaged the sampling s~atlon in
Palos Verdee Estates, which was subsequently not avai
of ~he storm season,                                   lable for most

The estimation of pollu~an~ uau~ng co the ~anta Monica Bay showed
that, of the constituents of

Bs~ during storms followedby total suspended solids.

overviev
This report was prepared by a team con~is~ing o~ Tom r-a~ence,
Steve Hilewski, Subodb Sinba, Her~ Ramos, Tim Smith, O~tlle
Sabado0 Nishan Tadian, ~im Woo~8, Phoenix Wu, and Inez Yeung under
~he direction o~ Bill DePoto. ~e£~rey Waumannprovided assistance0
and overall supervision was provided by ~ary Hildebrand and
Fred Rubin. T~is report presents ~he results of the Los Angeles
County Department of Public Works. monitoring of the 1994-95 storm

~n as required by ~he NPDES MunicipaJ S~ormwater Permit. The
quality and s~reamflow inform~nion presented herein,

represents stormwater runoff only. Dry weather, sewage
or industrial wastewater da~a is no~ included.
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Conclusions are presented in Chapter 2.0. Chapter 3.0 of the
report, contains a map of the sampling sites within the County.
Chapter 4.0 presents water quantity and quality data obtained from
the nine monitored watersheds within the Santa Monies Bay drainage
area. Chapter 4.0 also contains the results of the sampling
performed at the Department,s Road Maintenance Yard
along with the status nof the modeling being performed for theKenter Canyon drainage area. Chapter 5.0 applles the seasonal mean
concentrations for certain constituents of concern obtained from
the nine monitored Santa Monica Bay watersheds to the balance of
the watersheds draining to Santa Monica Bay. From these mean
concentrations, pollutant loadlngs to Santa Monica Bay are

Chapter 6.0 presents      results of the Department,sdeveloped,                           the
historic grab sampling program from 1987 to present. Chapter 7.0
presents recommendations for future monitoring.

1.3 Water Ouallty Standards

There are no numerical water quality standards that apply to
stormwater or "non-point source- pollution. Current federal and
state standards apply only to "point source pollution,- such as
sanltarysewage, industrial and commercial discharges to the ocean,
and other water bodies. Water quality standards described in the
1995 Los Angeles Region Basin Plan or the 1990 California Ocean
Plan do not apply to stormwater runoff, and any exceedence of
values should not indicate violation nor noncompliance with the
plans. Furthermore, a direct comparison of the sampling results
with Ocean Plan standards cannot be made since the results
presented in this report are detected values before dilutlon, a
factor a11owed by the Ocean Plan.

1.3.1 Ocean and Basin Plan Limits (Eor information purposes
oni¥)

AmmoniumoN 6 mg/lpH 6 - 9Turbidity (NTU) 225Antimony I. 2 mg/lArsenic
Cadmium .08 mg/l 50.01 mg/1 50 ~g/1Chromium ÷3, ÷6 .02Copper 50 ~g/1
Lead .03 ~J/1 SO ~J/1
Nickel .02 mg/1 50 ~g/l
Zinc .05 mg/1

.2 mg/1
Bis(2-ethylhexyl)

ph~halate              3.5 ~g/1
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Die~hy1 ph~hala~e 33000 ~g/1Oil and grease 75 mg/lBenzene
Chloroform
Ethylbenzene 4100 ~g/l
Toluene 85000 ~g/1

1.4 Automated Sampling Program

Starting in January 1995, in compliance w£th Phase I requirements
of the NPDES Municipal Stormwa~er Permit, nine automated sampling
stations began sampling runoff from combinations of mass emissions
and land use specific watersheds within ~he Santa Monlca Bay.
drainage area. These automated stations con~aln flow monitoring

p~;ng equipment.    Plow weightedcomposi~e samples are collected from each of the automated stations
along with grab samples for Chose constituents (IncludlngVOC, s and

sampling equipmen~ -um-s ......... mp~enol~£~g times. The water

~ une Laboratory    n~ .__~__~1 .... ~.’~=~ re~rleved and tak
. acCerize wa~er quall~v a~ ~ ........ g ~rab samples onlythey provide a ",napsho~: c~a:::.:."~_~_me %~ ,ample �ollection;

quality. The de~ected levels of constituents
grab and �oe~osi~e sam~l-- n~-~--~ ¯ .... ~ested from both ~he
presented in this     ---~ -- ---~..eu -~m une automated s~ations arereport.

1.5 Historic Grab Sample Program

The Depar~men~0s hls~orlc grab sampling program continued
Countywide ~hroughout the entire season, monitoring six storms a~
21 open channel sites.

Collec~ion of samples a~ ~are performed manually, and onl.- o ....... he hlsCoric sites
~ ,� grad sample per storm even~ iscollected per sea,ion.    The detected levels of the ~esCed

constituents are presented herein and organized by watershed.

1.6 Seasonal Pollu~ant Loading

One of ~he monitoring requirements of ~he Coun~y,s NPDES Munlclpsl
S~ormwa~er Permit is the calculation of ~o~al pollutant 1oadlng
~he ocean as a resul~ of stormwa~er runoff. This repor~ defines
the ~o~al s~ormwater load as the amount of a specific cons~uen~
discharged directly ~o Santa Monica Bay from November 1994 through

~      April 1995. The total load was calculated by mul~ipiying the
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volume of runoff, either measured or estimated, for the entire
drainage area tributary to Santa Monies Bay by the seasonal ~ean
concentration for the particular pollutant.

1.6.1     Seasonal Mean Concentrations

The seasonal ~ean concentration of a Pollutes
~ntlre year’s runoff f         . -- ~     t_represents an

c°m’--~ .... ~,.~ ~:~i gacnerea DF autoemti¢ flow w,~ht y

at prevented maklng the calculatlonusing only the results from automated stations.
For example,while so~e of the automated stations were ~onltored for up to

seven storms, others, due to a variety of reasons, including
system malfunctlons, programming problems, inaccessibility,
and storm damage, allowed monitoring for only two store~.
Also, due to plugging of sampler tubes, so~e sampling events
did not �ollect sufficient sample volu~e for analysis of all
the parameters designated for �oe~oslte sampling (Those
samples are marked

"QNS- for "quanti~y ~otConversely, the grab sample data obtained ~ the historic
stations had been fairly consistent in that, for ~ost etetiorm
all the samples yielded results of a similar order of
magnitude in comparison with the composite sample data. In
fact, the autoemted 8ampllng results indicate that, except for
Project 5401, Santa Mortice Pier Drain, and City of Los Angeles
Drain 2361, it is necessary to supplemen~ with some
grab data for the same site, or from a site representing an
approximately similar land use, in order to
meaningful seasonal mean concentration.

Computation of the seasonal mean concentration was based on
the following

¯     Each pollutan~heCalculation was site-specific,

calculated as arithmetic mean over the whole
StOrm season.

¯ Values derived from composite testing were used
wherever those values appeared valid. If composite
data appeared inadequate, that data was supplanted
by data from a historic station. Recorded values
tha~ were obviously erroneous were not included in
the computation of the mean concentration.
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2.1.2 Automated Honitoring in Santa Honica Bay

2.1.2.1 Composite Sampling

-�~cea: sis z-ethylhexylphthelate
and diethylphthalate out of the 89 constituents
analyzed under the PAH group; cadmium, chromium,
lead, nickel, copper, and zinc out of the heavy
metals group (17 constituents tested); bacteria,
total suspended solids,

chlorides, BOD, oil andgrease, phosphorus, and nitrogen compounds.
Detected constituents of concern mentioned in the
ROWD included lead, bacteria, TDS, chlorides,
sulfates, ammonium-nitrogen, and nitrite-nitrogen.

2.1.2.2 Grab Sampling

The following were detected: benzene, chloroform,
ethylbenzene, methylene chloride, and toluene out
of the 18 constituents tested under the PAH group
of volatile organics; oil end grease, and

2.1.3 Historic Countywide Orab Sample Program

Of the listed constituents of concern, the
following were detected:    bromodichloromethane,
bromoform, chloroform, and dibromodichlorometh~ne

~.m, ~opper, lead, n£ckel, end zinc
ouc o~ the heavy metals group (%4 conetltu
tested).          ¯ ents

nitrogen comr~,-~o ** ~o grease, phosphorus,
n~race-nx~rogen and nitrlte-nitrogen.

2.1.3.2 Do~inguez Channel/Los Angeles Harbor
Drainage Area Watershed

Of the llsted constituents of concern, the
following were detected: 1,1,1,-trlchloroethane
out of the PAH group; chromium, lead, nickel,
copper and zinc out of the heavy metals group;
bacteria, total suspended solids, chlorides, BOD,
oii and grease, phosphorus, and nitrogen co.~ounds.
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De~ecled constituents of concern menlloned ~n ~he
ROWD included lead, bacteria, TDS, chlorides,
sulfates, ammonium-nitrogen, and nitrlteonitrogen.

2.1.3.3 Los Angeles River Watershed

Of the constituents of concern listed in the
Santa Monica Bay Restoration Plan, the following
were detected:     toluene out the PAH group;
chromium, copper, lead, nickel, and zinc out of the
heavy metals group; bacteria, total suspended
solids, chlorides, BeD, oil and grease, phosphorus,
and nitrogen compounds. Detected constituents
concern mentioned in the ROHD included lead,
bacteria, TDS, chlorides, sulfates, ammonium-
nitrogen, and nltrite-nitrogen.

2.1.3.4 San Gabriel River Watershed

Of the constituents of concern in the Santa Monies
Bay Restoration Plan, the following were detected=
chloroform from the PAH group; chromium, lead,
nickel, copper and zinc under the tote,l heavy
metals group; bacteria, total suspended solids,
chlorides, BOD, o£1 and grease, phosphorus, and
nitrogen compounds.    Detected constituents
concern mentioned in the ROWD included lead,
bacteria, TDS, chlorides, sulfates, ae,nonium-
nitrogen, and

2.1.3.5 Santa Clara River Watershed

Of the constituents of concern in the Santa Monica
Bay Restoration Plan t           ~-         -
at the onl- .... -~ he f~llow~ng were aetected

~ °=’"~ suatlon in the war
~etrachloroethene from t~- ~ ..... erased:
lead, nickel ........ ~’:" ~n ~oup; chromium,
afoul. ~ .... ~-~-- .-~,u z~nc 1tom the heavy

na grease, phosphorus, and nitrogen
compounds.     Detected constituents of concern
mentioned in the ROWD included lead, bacteria, TDS,
chlorides,    sulfates,    ammonium-nitrogen,    and
nitrite-nitrogen.
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2.1.4 County Road Maintenance Dis~ric~ 3

Of ~he constituents lis~ed in the Sta~e Ocean Plan and Basin
Plan, the following were detected a~ levels above the
de~ection limits: 8is(2-Ethylhexyl)phthalate Ibased on the
30-day average limit), chromium, copper, lead, and zln¢.

2.2 S~orm Sampling Preparation and Response Time

Preparation for s~orm sampling began before each storm was
forecasted.    During the s~orm season, in advance of a
automated samplers were programmed ~o wait for excessive
fluctuation in s~ream level before Inltializlng the sampling
program.

During stor~ season, a differen~ supervisor acted as the event
coordina~or for a two week period.    The even~ coordinator’s
responslbili~ies were ~o monitor ~he weather forecas~ each day
through the Depar~ment,s link wi~h the National Weather Service,
label all bo~les and prepare chaln-ofocustody forms, notify the
lab in ~he event of rain, and organize all avail~ble ~ersonnel into
sampling groups.

The Department’s Automated Local Evaluation in Real Time (ALERT)
Rain Gage System was u~illzed ~o determine the onset of a storm.
The event coordinator reviewed rain gage data through the ALERT
system in real time ~o de~ermine when sampling should begin.
nlgh~ and on the weekends, ~he even~ coordinator relied on the
Department’s computerized DecTalk system. When selected ALERT
System rain gages reach preset rainfall levels an alarm is sent
DecTalk which then places a ~elephone call to ~he event coordinator
indicating that a storm has begun. DecTalk worked rather well this
storm season providing ~he even~ coordinator time to organize
personnel for sampling. Personr, el who collec~ed grab samples were
selected in advance of each storm even~ and placed on call.

During this past storm season, the number of people available for
grab sampling was limited, necessitating each sampling group
~imes to collec~ samples from five or more sites per storm. The
amoun~ of sites sampled for each group, as well as weather related
~raffic problems (road closures, accidents, and slower traffic),
reduced the overall efficiency of grab sampllng.

2.3 Automated Sampling Equipment Operation

The automated sampling equipment that was utilized for this storm
season completed its first year of opera~ion in ~he fleld with
mixed results.
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V
OThe design concept for the equipment installation appears to be              L

good. Only two of the nine sites suffered damage during storm
events: i) On January 4, 1995, at Project 558, ~ I/4" steel plate
located in the storm drain invert which covered the pressure
transducer was shattered, and five 3/8" bolts s~pporting an angleiron which covered conduits for the pressure tran,ducer and sampler              I

tubing were sheared from the bottom of the sidpwall of the storm
drain; ii) On January I0 at Malibu Creek, the ~uxillary pump was
unexpectedly submerged in a high streamflow event and eventually
shorted.

The performance of the sampling equipment executing programmed
tasks appears to be fair. The successful collect~on of samples and
flow data by the sampling equipment demonstrates that automated
sampling can be managed for routine storms with proper operation
and maintenance of the sampling equipment.

Other than tube cIogglng, problems encountered th~s year associated
with the sampling equipment were mostly operator errors.
of operator errors Examplesinclude, halting the 8ampler and, not resumLng~he program when collecting the grab sample, leaving the sampler
program off after

maintenance was com ~edProgramming the data lnn.er ..a ..... pie ., . incorrectly
I-==    -.,~ mmmp~er, and not re~rlevlng runoffdata from the data iogger in time to avoid exceeding storage memory

which created data wraps. Errors were also fo.nd
~ ....from the pressure transducer. ~in the output ....

Some sampler problems associated wi~h auxl
have occurred in large arab.. ..... l~ary pumps ap sr

..... , es �’ pe to
problem encoun ---~ ~ -~ "’" ..pc ~ally ~allon~ Creek. The ma~,

...- *~e ~a~amra~ion.     Man ........ - .... ~ ~-~anuarmlze the volume to be -um-ed ~-[~ .~uu~m~m were made tO’     - r ~    w~un little successampl~ng log indicates, bottle over= .... s. As the=sow was a problem from thebeginning. When the sample size was reduced. ~Ittle or no water

/ //

was collected. .

Other problems include, power outages during storms an                           ;clogging. Tube clogging appears to occu-      ~      .     d tube             6

r continuously on stormdrains associated in drainage areas w~th large open
~pace/recreational land use. Continuous maintenance at these sates
¯ s required.
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V
O4.1 Introduction

The nine automated water quali~7 sampling stations that ~ere
installed in the Santa Monica Ba7 watershed began operating in
January 19%5 in accordance with Phase I of the munic~ al
permit. The stations we~- -~ ...... P~ o~=u uo monltor the characteristics of"mas   mi,ions- and 1,,d u,e .,t      .
-~ n~ne s~atlons ana their respective land uses are:     ershed~

Ballona Creek, Culver    Mass Emissions
Dr. and Belolt Ave.,
City of Los Angeles

2          Mallbu Creek, Mallbu     Mass EmissionsCyn. Rd. s/o Plums
Los Angeles Co.

3 Trancas Canyon, North    Open Space/Rec.
end of Psseo Cyn. Dr.,
City oE Mallbu

4 Kenter Cyn. Drain, Main Mass Emlsslon~
St. and Colorado Ave.,
City of Santa Monlca

5          Bond Issue ProJ. 1105, Mass Emissions
Herondo St. and Valley
Dr., City of Redondo
Beach

6 Bond Issue ProJ. 558, S.F. Resident.Paseo Lunado and Via
Anacapa, Ci~y of Palos
Verdes Estates

7 Bond Issue Proj. 5401,    S.F. Resident.
nRedondo Ave. and 11th

St., City of Manahat~an U
Beach

8 Santa ~onica Pier Drain, Commercial
Appian and Moss Ave,
City of Santa Monies

Drain No. 2361, Grand    Ind./Co~merclal
Ave. and 21s~ St., City
of Los Angeles                                                   ~--

30 R0045426



Mal~bu Cr~k                  q

w~

LA

L.ASanta Monica Bay Wate~hed

Monito~d D~inage Areas





,I. 3.2     Hy’d~ology                                                      O

Watershed 1 Ballona Creek

4.3.2.1 Table of Rainfall Data ~’~ L

TL/A:RAINBYST

R0045429



/BALLONA CREEK STORM Ii
~ Storm Beginning January 3, 1995 at 2:00 a.m.                        "

2 .--,

,~ ~,_

";" ......

-lO .. oZll ~1|1_         ---- z     ~hl.l|,           o
12 18 24 30 36 42 48 54

Elapsed Tmle (hrs.)

ITotal Rainfall -- 2 93" Total ~’ ......,, ,oza~ ~unol~ vol. = 8.324 A.F. Compo~e ~----,- ......
..... .,,v,,, ,--.-,,v~voz. mxen~al=lOO~F. PeakFIow=16.635cfs



35
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I BALLONACREEK STORM IIII
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~LLONA-~CR-Ei~K STORM IVI - --





~-BALLONA CREEK STORM VIIi                  ")



I BALLONA CREEK-STORM Villi         ’
Storm Beginning March 23, 1995 ,,3:0~a’.~."’’°



~BALLONA-i~-i~EE~-STORM iX/

30
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4.3.5     Es~ima~ed Pollu~anu Loadings

STORM !
i - BALLONA ~                    S~m ~     O!
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4.4. :2 Hydrolog7
V

0
~ Watershed 2 Malibu Creek

Li 4.4.2. z Table of Rainfall Data

Rain Gages: Bell Canyon & Malibu at Monte Nido Fire Stetkm

II 01/07/95 ~04:00 AM 01/07/9~-:10:00AM--01I
{    ¯ III 01/22/95 09:00 AM~-01/23/95:02:00~,I" 0i/~6/95 ! 0.124
I IV ~)2/13/95~i2:00 PM T02/13/95108:00

V 03/02/95~-05:00 ~M-;-03/02/95 "12:

I ................. .00 AM. 03/23/95.

TL/A:RAINBYST

60
R0045456



~ [IBU CR-Ei~K STORM-iVI



~MA--LIBU CRE--~-~ STORM VIII



/-MALIBU CREiEi(-S’tORM Villi

4OO                                                      ""

200

o

0 4    8 12 16 20 24 28 32 30 40 44
0

Elapsed Tune (hrs.)

{l"~;tal Rainfall ;-0.63" ~ - 1"oral Runoff VoW. ;, 222 A.F. ----" San~ Vol Intenrai ,, 5 0/~F Peak Flow - 360 cfs



64
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II
I!

66
R0045462



STOI~! SAMPLE ANALYSIS VAUTO~,LqTED SAMPLERS

2

~~ o oW
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STORM SAMPLE ANALYSIS
AUTOMATED SAMPLERS
MAL!

R0045464



4.4.4 Seasonal Mean Concentration for Pollu~ants of
Concern for Malibu Creek

4.4.4.1 Calculation Procedure and Assumpttons

¯ Only i composite sampling result appears
adequate.

¯ 2 grab sampling results appear adequate.

¯ Automated results to be supplemented with
resul~s fro~ historic grab a~ MALCRO station
for 94-95 eto~;~ season.

R0045465
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4. S. 2 Hyd.--ology

Watershed 3 Trances Canyon

4.5.2.1 Table of Rainfall Oala

TL/A:RAINBYST

81
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IT~-NCAS CANYON STORMiI|
Storm Beginn-m9 January7, 1995 at 4:00 a.m.

lk~,Ik I" "",,~,..~    1 ;~

’~’~"~’"’ ,o.’ ",~’





I?RANCAS CANYON- STORM Vl
Storm Beginning March 2,1995 atS:00 a.m. - -

1500

LI_I~__.    -- --- I. a-~. n --[-n-a ! -_             " ............ 0
0            4            8            12          16          20          24          28          32          36

;0 Elapsed Time (hrs.)

~. ......... ~. .......... ~_ -
. ....... . ...............



S~orm ee~inn~ M,,~ ~0. ~,~=.oo,.,,.T~NcAS CANYON-STORM VII

1500

-soo .--.,__.~ .... ~ I1~_ _1. __,L__
0 12 24 36 48 60 72 84 96 108 120o Elapsed T.~e (hrs.)

co - ; ~0 ~.F~-- Peak Flow ,, 1,443 Cfs



~TRANCAS- CANYONSTORM VIii

1500





I’FRANCAS-C~,NYON STORM IXlStorm Beginning April 16. 1995 at 2:00-a~n~ .....

1500



9O
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V
O~ 4.~.4 Seasonal ~ean ~oncen~ra~on for Pollutants ofConcern for Trances Canyon                                          L

4.5.4.1 Calculation Procedure and Aseump~Ions

¯ Only I composite

¯ 2 grabs 1
¯ Automated results ~o be supplemented wi~h

2reeul~e from hls~orlc grab at CORPAC e~a~ion
for 94-95 storm season.

¯ CORPAC is the nearest historic s~a~ion.

96

R0045492





98
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V
ESTIMATED MASS POLLUTANT ~-O,~.DING ’       ’                                           L

WATERSHED .1 - TRANCAS CANYON                      STORM $

GENERAL Aamn~ium (ms/I) 0.000 0
1

MIN~LS C’hiohd¢ (mWi) 42.223 21,012Fluoride (mWI) 0.121 160su~rm (m~) 2 ~ 0a88 Io4.~47
2Dmolved ~ (mWl) 0.O6.5 32TouJ ~ (,q/t) O.O64

COD (,,8;I) 0.000
pH SAIl
N#ml~N#rile (Av~.) (mE/I) 0.407 203I~kl~l.N (mlA) O.)M ITom Dmolved Solids (roW1) 4~S.000 246.330Tm~l ~._~.~ded Solkb (ml/I) 414.r~.$ 2o7.452HF.~Vy ~y (mlR) 0.000 0MKr~u.S ~ (N/l) I Z~.(TOT,~.) lk~um (,q~) o,ooo 0Cadmium (;~4)                 14.n$                ?

Laud (~l) I 13?$

SU~r OJsn)                    o.ooo                o

~!HF.AVY Amimmy (mWI) 0.0~0 0~.~"TAJ.S ,’,nmic (~8~) 0,000 0(D~SSOLVF.D) ner~Ui,m (mSn) 0.000 oCadmium 0q/l)                0.000
0

~(J,~) o.ooo oo.ooo o
0s.J,,~,, o,r~ o.oeo oSilver (~/I) 0.000 0

Tom Orsanic Carbon (m8/I)            12.’63                6JS!
BOD (ms/I) 7.939 3C~i & Gr,~__ (mWl) 0.000 0PURGE~I3LE Bb(2-eth3nbe:~l)phth~/ale (MS/l) 29.950ORG,~NICS I $

~’o~s)
B~,-~RL~ Total Colff,;, m (LoS ~) 9,740

Fecal Coliform (Los Mean) 6.640FecaJ S.�’pcococcus (Los Id-.,,)

102
R0045498



WATERSHED .3 - TRANCAS C.ANYON STORM 6
NorU~.d~ end of ~ Canvoa__. _..__D~iY~ _Mah’bu

G EN ER..~J. Ammomu~ (rag/I) C_~-’~�~u’lfioa !
MINERALS Chloe~Je (m~jl) 0.000

0
Flum~e (m//I) a2.223 15,5,923
Suifme (ms/I) 0.321 I,I l$210.288                    776,J~9D~ot~,d Pboep~u (mS~

0,06.5 24OToW Ptm.plm~m

~Ca:) (ms/i)
0.064

KjeJdahI-N (ms/i) 0.401
r̄o~ Dmoived So~ (nq/t)

49,5.OOOTotal ~_._~..~,.,~_ So,d. (,~)
0o000 _

~roT,u.) e.q, ium (ms~ o.o00

brm ~ . 3S.875 IO?

. .,~,,~ t,,,~ o.ooo

Lind 0,8~) 0.0oo

! Sek.,~m (j~t) o.ooo
0

.5.1                            u

I Oi! & Greme(m_~.~ ?.939 29,,3J’7’~-----’~ Bis(2.edsytbezyi)pEdmlm~ (1~/0 0.000 0
ORGANiC~ l 29.9~0

,BACT’~ Tom] Coliform (LoB Mean)
9 744)Fa:~ Couform (LoS ..)         ~,4~

Fec~ Saqxococ~ (Los Mere)
" Fec~ Eo~ lVkla           611                   +

zo3                    R0045499
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Hydrology

Watershed 4 Kenter Canyon

,z. 6.2. z Table of Rainfall Data

2
Rain Gages: Malibu at Big Rock Mesa & Ballona Creek at Sawtelle

Number’Storm of: ST’~n~ ~_rt : ~_n~_ _E.n~ Duration. i Rainfall; Intensity I

0.05,IV 021i3/95 11:00AM; 02/13~95110:00AM; 02~1-4~51
2~ 1,11; 0.05!1V

TIJA:RAINBYST

10~
R0045504



~-K-E-NYER CANYoN-I~:~J~iN STORM I1Storm Beginning January 3. 1995 at 2:~a~mT" "" "’

¯-., 1500                              .                                                                                              ,-,

~ hh I.
~

~-

Elapsed T~me (hm.)





~K-ENTER CANYON DRAIN STORM IIII
Storm Beginning January 22, 1995 at 10:00 p.ml .......



IKENTER- CANYON-DRAIN STORM IVI
Storm Beginning February 13, 1995 at 11:00 a.m.

2000
2.5



FKENTER CANYON DRAIN STORM Vi~,or,, ~.ni~ M.,c,.~. ,,.., ~.’~.~m.-" "’" "

2000~

......... 2.5

;0 0 3 8 9 12 15 18 -"
~ 27 30~ Elapsed Time (hrs.)

�:) ~rot~ Rainfall - 1 00" Total Runoff Vol. - 254 A.F.



Flow Rate (c~s) [upper graph]

r

In~nml Rainfai~ (in.) [lower graph]







IKENi~ER-CANYON DRAIN- STORM IX i
Storm Beginning April 16. 1995 at 2:00 a.m.- ........

2000
...................... 2.5



118
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119
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I

!
!

l~
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I
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4.6.4 Seasonal Mean Concentration for Pollutants of

L
Concern for Ken~er Canyon

4.6.4.1 Calculation Procedure and kssu~pt~

¯ Only 3 con~os~te 8ampl~ng results, oneW~h

]
"no~ suff~c£en~ quantity (QNS) "

¯ 2 grab sampling results
2¯ Au~a~ed results to be supplemented with

results form historic grab ac K~PIC station
for 94-95 s~orm season.

7

R0045519



STORM SAMPLE ANALYSIS
(HIITOEIC ~i’A KEN~JI i~,AIN AT IqCO N,VD )



t2s                      R0045521



ESTIMATED-MASS POLi~UTANT I~OADING
STORM 2

WATERSHED 4. KEI~’ER CANYON DRAIN SIo~m lille: 01-07-95
~a.m S_L_ _&:_ Colo~..,.._~a18 Mo~ica ..... Ibmoff(Ac-FI): 2,433

COMPOSITE Cons~mem Comcenu,.~io. _ Loud
G£NEKAL Amm~ium (mWI) 0.423 2.799MIN~ Chlo~k (el/i) 41.701

To~ ~ (-~) 0J~
COD (,,,I/I) 0.000 0pH 7.410

’ Kje~ I-N (mWI) 0,2~} 1,7 i 4
; Tml Dm~lv~d S~li~ (m~) 2.SS.4,44 1,1’09,S93

To~l ~ Solids (m~l) ~)~ :’n 4+O~_n.6T7HEAVY Aat~y (rain) o~oo oMETALS Antic (Iq/I) ll.0~O(TOTAL) ~,m-,., (a~l) 0r.~k.m (~n) 0.000 0Clm~im (j~l) 15.12,S 120

Seladum (lqn) 0.000 0S~h, er (jq/~) 0.000 0
HE,,.YY ~ (,,Sn) 0.000 0ML:T~J.3 ~ (Ml/l) 0.000 0(’DLSSOLYED) na~Wum (mSn) 0.000 0C,d,niun (.~n) 0.0~0 0~ium (I, WI) 0.000 0

Leld (.llln) o.ooo o.’,,+euw 1(.~jn) o.oo0 oSekeium (.j,q~) 0.000 0Sm,e" (.jq, n) 0.000 0
M]SC+ I tolal CX~ Clltme (m,l/l’) 31.2"79 206,945i BOD(ml/I) 32..5~I 21.5,62.5

i oiJ ~. Oruse (msn) J..500
ORG^NICS ~omodk:hl~ome~bane (Pl/I) 2.222 I~(Vol,~Jes) Chloroform ~) .5.2~7

Bmmoform (uWI) 0.891 6

+ Fecal ~oiJt’orm (bol Mew) 102~+1

126
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V
---ESTIMATED MASs-P~I~L--U~i~T LO~,DING                      L

WATERSHED 4 - KEN’I"ER CANYON DRAIN                   Sumn Del8:       01-22-95

GENERAL Ammmtium (m//I) 0.423 ’ 1.373MINERALS Chloride (m8/I) 48.708 158,148Fluoride (m//I) 0308 67S
2

i:, Sulfate(re.) ,3.613 I,.368’. Dmolved Phospbon8 (ms/I) 0.1 IS 373To~ J’t~:,baw (m~)
COD (mS/J)                 0.000              0

I’ Niu’me+Ni~r~e O, vs.) (m~) 0.9/9
i! Kjeldahl.N (mj/]) 0.2.59 041
il To~l Dim~vt, d Solk~ (m8/I) 258.444 839.1)4I , Total Su~x, nded ._~_!_~,_ (m~/I,) ~ ~ m)~r~_,o~__tHEAVY ( ~’-~" :~-~(r~,’;) 0.000 0
,(TOTAL) B~’yllium (m~)

0.~0
CMmium 0WI) 0

0.000 0�]mn~um 0qd) l|.12,q
line (Iq/i)

? I |.3’/$ 2.332L~d (jq/I) 12.375 40 "MmxW(~n) 0.000 O
S|h~r 0~n) o

o.ooo o
!HEAVY ,*--:" ---:~ (ms/t) 0.000 0
~,~D~SSOLVED) ~34U,m (m~n) 0.000

0.0O0

~ 0is/l) o.ooo o
~ (~A) o.ooo oS~ver (~j) o.ooo oz.~ (p~,n) ~.~s

I BOD (ms/i) 101J$9
~ Oil & Gn~e(m/~)

32..~91 105,819
1.500

ORGANICS     ~omod~hk~e~eem, 0q~           2.222

Br~wnoform (u~l) 0.19l 3BA~.I]=J~,,L~ Toud Co1~,£,~,,, (Lo~ ~:~,) 243,951FecaJ Coliform (Log Mean) 102,351 p---- --~

R0045523
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ESTIMATED-MASS- POLLUTANT lOADING
STORM .S

WATERSHED 4. KENTF.R CANYON DP, AJN
M_ t’_m ~. *_qolor~9, S~n,- Monic~ R_u~. ff(Ac-Ft): 2S4

.... ’~ .... ~~GENEKAL Ammomum (m¢/l} 0.423 292

~, FI~ride (ms/l} 0408 144~ SuJfme (ml/l}~, $$.613 38,412
:i To~I ~ (nil/I) 0.3T9 262i COD (m~) 0.000

:; NJu~e+NJt~e (Avs,) (sq~ 0.9’/9

To~ _Suqem<kd sofia(me, n) +0� ~Z2 4~o,~4,HEAVY /mt~moey (ml/i) 0o000

(TOT, U.) Ben, Uk.. (m~) 0.000CIIklkm (IIM) 0.000
Cbromkm (P8/I) 18.1~ 13
I~e (111/!) 718.375

J~cur~Oq/O o.ooo 0SebeJan ~ 0.000 0sm~o~ o.ooo oZinc (pl/l) 144.?~0 I~0I~.~VY ~ (ml/I) 0.0~0 0
~.(D~SSOLVF.D) Be~,ilium (m8~ 0.000 0CMmJum 0~M) 0.000 oChromium 0q/I) 0.000 oCopper (j~/I) 14.62~ tOLind O~/t) 0.000 0Mlmal~ (III/I) 0.000 0s~k~. (+~n) o.ooo oSmmr (llln) 0.o00 0i~ zim (1+~) 89.6~5

iI !BOD (mS/l) 3U91 22,.511’ OU & Greme (ml/I) I.S00
+*PURGEABLE Bis(2-ecby~be~l~,~il~e (j~/I) $.000 3;:ORGANICS Bromodk~c~x~M~ (J~/I) 2222 2i.(Yoim:iks) Chloroform (1~/i) ~.267 4
i Bromoform (IZe./P) 0.$91 I~B,A~ i ~ + Total Colil’o~m (!.~ M~,~) 243,95 I’ ! Fecal Coliform (Los

R0045525
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4. ?. 2 Hydrology

Watemhed 5 B. I. 1105

4. ?. 2.1 Table of Rainfall Data

2
Rain Gage: L A River at Wlrdlow

Start Start End End Duration , Rainfall Intensily

,03/02/95-0~):00 A~ ~ 03/02/95 -~ i.00 AM ,:-03/0:ws

VII 03/21/95.04:00 AM-7-03/21/95 "~9i00-AM ~--(~3~2~951 51 0.28; 0.r16VIii 03/23/95 04:00 AM I 03/23/95-01~00PM;-03Q3~T 91 0.28; ’ 0.0~J

TL/A:RAINBYST

z3s                      R0045531







4.?.3.2 Table of Pollu~an18 Found by S~oz~
VSTORM SAMPLE ANALYSI~

AUTOMATED SAMPI..F.RS
0

~0

OOS

A4104

Ol

0 03

0.01      ~
OOt

o.,     ~
o.o~

0.01

13e                    R0045534
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ESTIMA-TED MA S S ~p C~ [j~UTA Ni~-L-O~ DI~O ......
WATERSHED 5 - BOND ISSUE PROJECT I I0~                   Storm Dose:       01-22-93

MINEP,~J,.S Chkx’~de (mJ/I) 50.086 42,481~ Floor~ (mj/I) 0.21’7~i IIISulf~e (m~) 56.929 47..526
i! ~lved ehos~ru (,uS~) 0.1~0 J00
’i Total Pt~pl~oms (m~) 0.380
i’ COD (,.~) u.too

pH ?.149
" NiU’~"~Ni~r#e (kvl.) (ml/l) 1.025
~II KjeJd~hkN (ms/l) 0.106 8|
!i Tocal DLuoJved Solids (roB/I) 2.17.250 198,064
.I Torsi ~ Solids (roB/I) 4?9.r15 44x),415
HF..A YY A~,~,~,,~ (m8/!) 0.000 0MET/d..S Anenic (pJ/I) 1~.8~? 14~,(’roT/~.,) ~et~llium (m8/1) 0.000 0Czdm~um (j~t) 0.000 0

troe (~8/t) Ns.?14 589
. J~emu’~ {,pl/t) 0.ooo oSelenium (pB/t’) 0.000 0su,,e, (~/t) o.ooo oZinc (p8/I) ISZ145

HEAVY A,~.,~.y (ms/I) 0.000 0VlETALS Anenk (j~/l) 0.000 0~(DISSOLYT:D) Beryllium (msfl) 0.000 0~:imium (jq/l) 0.000 0c~n (~) o.ooo o
’ C°lq~’ (~8/I) 14.714 12
~ (~s~ o.ooo osek~um (~j~) 0.ooo oS~ver (~8~) 0.000 0

I                  DOD (ms/I) 33.483 2’7,953Oil & Grease (m~/I) I..520 1,269! PURGE~BLE ~o,~�~:~,-,,,,,~,me (Iq/l) !.2.56 i~.<)RGAHICS C~iorofotm (J~/l) 2.46"/ 2
Bromot’orm (.e/l) 0.690

IBA(.-i P.k3A Tmai Coli;’o,~ (Log Mere) 127,236FecaJ Coliform (Log Me~)
Fec~ Seqxocor~ (Log M~m)          32,’7~3

R0045542
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V
ESTIMATED MASS POLL-I, rrANT-LOA-DI~IG ’

STORM $
WATERSHED 5 - BOND ISSUE PRO~.CT 1103

cOM ~.Pos_n’E co,-m~., sin. -

0,394 33MINERALS ChJorkJe (ms/l) ~0.88~
FJuork;Je (11~) 0.2 I’/ |8 ’,i

2Du~o~ved Fkx~dxma (nq~) 0J20
COD (ms/I) 23.100 2,116pH 7.149
NilmmNildl~ (Av~.) (mlfl) I ~

HF.~W ,,mtmmy (nq/U o.oeo oldET~.S Anenic 0q/l) t6.lS?(TOT,~,) BeryJlium (mwl)
0.000

19,2~ 2

70~.?14¯ L~d(~l) t2mJ4 I
se~m~m O~l/l) 0.~0 o

(DZSSOLVT~D) B~ylli-m (mS/t)
O,O~X)

C~omk.. (~l/t) 0.000 0
0.000                        0

L~d (~1~) 0.000 0~�.ry (~/t) 0.00~ 0

O.O(X) 0

/
Oil & Gr~se (ms/l) 1.320 128

’ORO,*.NICS      adomfom ~t/I)                                           0
2.467

~ Bn~ofom (,~1) 0.~)0 0BA~..-I ~--RJA To~ Coliform (Lo~ .~.~_,,~) 127,236! F~al Coliform (Lo~ Mea~) 55,297

~s~ R0045547 ’
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4.8.2 Hydrology

Watershed 6 8. I. 558

4.8.2.1 Table of Rainfall Data

Rain Gage: L A River ~t Wardlow

III ___01/07/95.06.00 AM 01/07/95 08:00 AM 01112/951    12~.]’" 4.9~ ! 0.04~J
01;z2/9s oe:ooXM-~)l/2~gs ~2:00AM-~i~-,~e~ i    e4i 2.75! 0.04~

VIII    03/23/95 04"00 AM ~

TL/A:RAINBYST

R0045550
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STORM SAMPLE ANALYSIS V

AUTOMATED SAMPLERS
O

BIJU~’K SPACT~ I~’DICAI~ I

z~o
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4.8.4 Seasonal Mean Concentration for Pollutant8 of

L
Concern for Bond Issue Project No. 558

4.8.4.1 Calcula~ion Procedure and Assumptions

¯ Only 1 composite result.

1¯ Data from 4 grabs inadequate° but nosubsti~u~es availablo.
2

¯ Seasonal Mean Concentration cannotbe
calculated.

R0045557





4.8.5 Es~imaued Pollu~an~ Loadlngs

Esn-MATE-D~MAss i~)L~U’~ANT I~OADING-’~ 0

"~’ WATERSHED 6 - BOND ISSUE PROJECT $$| 1994-9~ Slen~ ~ L~ Lun~So &

GENERAL Ammoaium
: MINERALS Chloride (mWi)

~ Sulf-,e (roB/l)
’ Dmolved ~ (mWl)

I 2
COD (mWI)

Nib’ase+Nita~ (&~.)

To~l DLuolved Solk~ (ml/l)
i To~l Su~xmded Solidi (iml/l)

HEAVY Am~my (m~)
METAL~ ~ (1~1/!)
(TOTAL) Beryllium

Cadmium (~)

,,(DISSOLVED) Bci~lliml (mWl)

, BOD (mWi)
Oil & Grebe (mWI)

PURGE~BLE Bb(2-e~ _y~e__~yl~,~;.~l~
ORGANICS 3,,3’ Dic~
!,0,’ola~es) l~md~.hloneae~h,me (~I/I)

B .rpmoform (.e./1)
BA(,,~, nAIA To~l Colff~,. (I..~ L:.;,~.) 229,.I0~FecaJ Coliform (Lo~ M~m) 110.624 ,.._~....,

~ : Fecal Suqxococcus (Log Mean) 114,633FecaJ Ea~x)c_~,_s (Loe Meaa) 77,4~0
" No Poll-ran_ ~ L_n~i,,g Av-il-ble - Momtormg F.qu~e~l ~ During !-3-9~ $~rm

163
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~
Watershed ? B. I. 5401

4.9.2.1 Table of Rainfall Data

Rain Gage: L A River at Wardlow.

’: t
J ’i Start ~ Start !

End i End Duration Rainfall ;intensity
Number ; Storm of ; T,’ne Date ! Time

II ~ ..... ’ ¯ ¯01/07/95-06-: -00--AM-~ --0 !/O 7/95-’08i00-~M-[ -~1-/i-2J951 122~ 4.961 0.04~i,,, o,~ o.:ooA., o~,gs 1~:oo,,; o1~t ~., ~.z~i o.o,;1IV i 02~13/95-32i0~IVl--T 02/13/95 01:00 PMI

!i V
; 03)02J95"{:)g:00--AM-[-0-3/02/95 11:00 AM-~ 03/03/95 i    26 i 0.38i 0.01,

it VI
~ 03/10/95.10:00AMi 03/10/95 06:00~] 03/12/95!

w~ : 03/21/95 ~04:00,~ ~ 03/21/95 09:00 A~’~-3f2~gSi

o.o~..__~ VIII "~ 03/23195 04:00AM~ 03/23/95 01:00-P~1[-(~3~2~/9-51
--,i.. IX ’ 04/16/95103:00 AM! 04/16/95 12:~--~1~’T--04/~6/95 !

9 0.60i 0.07 It

TL/A:RAINBYST
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~PROJECT5~OiSTORM III



IPRO-JECT 5401 STORM III
, Storm Beginning Januan/23, 1995 at 8:00 a.m. I

300





IPROJECT 5401 STORM VI
Storm Beginning March 2, 1995 at 4:45 a.m. I

-100 -| ,-I I
n21 24

-- ~ .... 0
Ela~ T~ (hm.)

[Total Rain~a~ ~ 0.2~~ T~aI-R~ ~~-27.~ ~-F.~~~ V~.l~ - 5~0 ~F. Peak F~ = 17.9 ~.



L9~S~’O0~!

Flow Rate (cfs) [upper graph]

~ ,Io~

i ~11~2

Ig~ I~ o

~... ~0-

Incremental Rainfall (in.) [lower graph]

A



IPROJECT 5401 STORMIXIStorm Beginning ,akoril 16’ 1995 at 1:45 a.m.

300

200

100 -

,-

-t~              I I I I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 0

Ela~ T~ (hm.)

~T~I Rain~ll

"
.
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4.9.4 Seasonal Mean Concentration for Pollutants of
Concern for Bond Issue Project No. 5401

4.9.4.1 Calculation Procedure andAssumptions

¯ 5 complete composite results, plus 2 partial
results

¯ 4 complete grab results

R0045574





Estimated Pollutant: ~oad~ngs__4.9.5

ESTIMATED MASS POLLUTANT I~OADING-

WATERSHED ? - BOND ISSUE PRO.,’EC~ ~101 S~ D~: 01-03-95a,~Son,:lo Ave..e. ~ ~ ~.,__ ~M~anan Be~ ..... a_u~o__n’_(.Ac..l~): yt

GENERAL Ammonium (mE/!) 3.052 307
MrNER.M.S C~Joride (m84) 26.54? :L671

FJum’ide (ml/l) O. 103 10
, Sulf~e (mWl) 24.09"7

Dissolved Phmpl~mn (ml/I) " 0.307 31To~ Ptmq~us (mj/I) OAO) 41
COO(ml/I) szIOO 5.242

, Ni~’+Ntl~e (A~.) (mWl) 0.419 42

To~l Di~ol~d ~olid~ (mW1) I $8.~? I, To~ ~ sol~u ~ml~) 148.ooo 14,~t
HEAVY Antimmy (mWi) 0.010 I~’T.~a.S Amn~ (~) 0.WO 0(TOT,~.) neyJ,um (.~n) o.~oo oC~dm~m (j, in) o.~o o

Qmxnium ~ I0.143 Icopp~ (j~) 39.100 4
Leaf (l~l) 17.000

Selmium (jq/l) 0.0~0 0
S-- 0q/I) 0.000 0
Zinc (118/I) 20’/.42~ 2 IH~VY ~noey (nS~ 0.000 0Id~T^l.S ,~lenJc ~ 0.000 0(DISSOLVED) BeTllium (ml/l) 0.0~0 0

,~ Cadmium (~8~) 0.000 0

~j Lid (jq/l) I0.~8~ I

BOD (n~q) ~.410

PURGEABLE i Big2.e~y~x¥1~sd~a~ (j~) 15.860 2
:IORGANICS
(Vol~l,)
BA~.;~ ~ To~ Coliform (Log Me~) 21 $.233

Fecal Coliform (Log M~) 166.692
Focal S~’lxococc~ (Log M~) 202.0’76
F~al Eatm~�occus (Lo& M~) 109,476

180
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ESTIMATED MASS POLLUTANT I-OADING
STORM 3

WATERSHED ?. BOND ISSUE PRO~ECT .$401                    Smfm Dm~:       01-22-95

C_O~MPOSlTE Co,a~m~ _c,,a~.na~oa L_-,-~_ fro.)GENERAL Ammomum (m~/i) 3.0.~2 340MINERALS Cldoride (roB/l) 26.~47 2.960
Fluo~b (ml/I) 0.103 I I" S4d~l~e (m~/I) 24.0~ 2,(47Di-...solvt, d Rx~mm (ms/I) 0307 34Tom~ ~ (nWl) 0.,m3 4~COD (mqA) ~2.100pet ’1.24S
N i~.Niu~"’~ (Avl.) (mS/I) 0.419 47K~k~I-N (m~) I J40Tot~ Dmo~ved Solids (m84) 158.667 1?,6gO

!, To~ Suspmded Soikb (m//l) 145.000 16~501HEAVY A~,~y (nq//) 0.010 I. ~’T,U.S ~,nmk (j~) 0.000 0(TOT~U.) ~’~m (~n) 0.0O0 0C~mm (~n) 0~O0 0Chramium (I~A) 10.145 I

Leed bWI) I?.0¢X)
Seimiumldemw 0Wl) 0WI) O~(X)                           0~000                        0S~ver (jq/I) 0.~X) 0

H~VY i ,~,~...,~ 1..~) o.ooo oMET,J~S t Anadc (jq/I) 0.000 0DISSOLV-r.,D) i neryUium (men) 0.000 0CMndum (jqn) 0.000 0amxmium (p8/I) 10.000 I1 17.329 2Lind (pl/l) 10.216 IMercu~ ~ 0.000 0sdmim 0~) o.ooo osu~o,~ o.ooo o

IK)D (m~/I) 33.4 ! 0 3,’/?JOil & Ormse (rag/l) 2.400

ORGAI~CS

!iBA~ H:.JU~

To~I Co~fo,~ (Log M~) 218233Fec~ C~iirorm (LoS Meen) 1~.692

Fecal F-.m=ococcus (Loe Mmn) 1~,476 .

R0045578
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,~. z o. 2 H,/d~:~logy V

Watershed 8 Santa Monica Pier O

,~. z o. 2. ]. Table of Rainfall Data                         ~-~ L

2
Rain Gages: Malibu at Big Rock Mesa & Ballona Creek at Sawtelle

i ’ i j i : ~ °To~I ~ Total" Averlge~
. ! i Start    Start End End Duration, Rainfall ’1    " .
~ Numbe_r Storm of ! Time ’ ’ ntan~y

II 01/07/95 04:00 AM. 01/07/95"0~:00-AMT~);i~12/95: 125! 5.84~ 0.05III 01/2.2~95" 10:00 PMT 01/22/95 ;08:00 PM [-01/25/95. ~8~ 3.10: 0.05~I IV 02/13/95111:00AM ! 02/13/95 ~ i 0:00 ,~,1"-02/14/95 ~ 23! 1.11 ~ 0.05;;i; V 03/(J2/9S-: ~)5:00-,a~1-~--03/02/95 ~ ~2i00-PM-~-03/~3/gS: 31 i 1.00i 0.03~" VI 03/10/95~02:00AMI 03/10/gsi01:00AMI 03/12/95;
47i 2.49i

tl IX 04/lm5 !02:__00 AM t ..04/16/9S ,02:00 PM+ _n4J. 1-6/~__5 + 1 0.88+ 0.07+ C)

n
u

_J

TIJA:RAINBYST
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/-S~TA MONICA PIER DRaIN--STORM 111

8. F , ¯
~



ISANTA MONICA PIERDRAIN STORM
Storm Beginning January 22, 1995 at 11:30 p.m.

75 ................ _ ......... 2

v

o Ill o.s ~

o 0 6 12 18 24 30 36 42 48 54 60 6~I 72
~’ Elapsed Time (hrs.)
~o TolalR~nfall--- 3~01~--ToJai-I~r]otf Vol~ --9i.5 A~F. - Vol. ~ :$.0 A.F. Peak Flow ,- 69.7 cfs



ISANTAMONICA PiERE~RAIN STORM IVl
I

?5

_

’ I! ’
¯ c

;::0 "25 --J--LL~ ! I_ __, ~-I .........J_J__..~ .............................o 0 3 6 9 12 15 18 21 24 27 30 33 36 39~ 0

Elapsed Time (hrs.)



J SANTAMONICA-PIER-D-~IN STORMVlStorm Beginning March 21 1995 at 5:00 a.m.

75

25

Elapsed T.ne (hrs.)







ISANTA MONICA PIER DI~dN STORM Villi
|            Storm Beginning March 23, 1995 at 3:00 a.m.         . ~



I SANTA-MONICA PIE~R DRAIN STORM IXIStorm Beginning April 16, 1995 at 2:00 a.m.
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4.10.4 Seasonal ~ean Concentration for Pollutants of
LConcern for Santa Monica Pier Drain ~

4.10.4.1 Calculation Procedures and Assumptions

¯
even~s.C°mp°si~e sampling reeul~s from ? s~or~

I

¯ Grab resul~s from four s~ormevents. All non
2de~ect.

¯ Automated results to be used in calcula~ing
seasonal concentration.

2
2

4
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ESTIMA1;EDMAss POLLUTANTL~OADING
WATERSHED $. SANTA MONICA PIER DRAIN
App~n Wa~ & Moss A~e:~ S~nI~

GENERAL Ammomum (roB/I)
MINERALS Chloride (roB/I) 12.100Fluoride (ml/I) 0.140Suifale (ms/I) 12.100D~olved

COD (m//I) 6.1.067
Nitra~+Ni~i~ (A vs’) (roB/l) O.~l?

: T°l~J DLu°lved S°lkk (mlA) 94.000

HEAVY ,~ ~-~:----~; (ms/I) 0.010METALS Anemic (~/,/I) 0.000:(TOTAL) ea~,llim
;t Cadmium (~/I) 0.000

il
Chmm. (jq/I) ,0.33:1

~ Merm,~ O~n)
0.000S~v~.~) 0.000Zk~�

:HEAVY ,i.:’_..___--_.)~ (ml/i) 0.000METALS ,,+a’mmk
(mSSOLVED) ~"y.mm (,mln) 0.000
+i ,P.adm~,. ~,~) 0.000# chro,~a,n~ (~s~) o.ooo

il L..d ~) o.o00
+ Memlly 011/I) o.ooo

+ Silver (M~I) 0.000’+ Zinc (pl/l)
I IS,~00

~ + BOD(ml/I) 45.1MOil ,I: Gre~,e
PURGEA_m_E

B b(2 "~b ~ ~’~’+-"~1-~’~’~ =~"- ~ 7.740ORGANICS DielbyipblJ~J~e (J~B/i)
(Vol~les) 9..~0

+, - ~- 170.319
:I Fec~l Coliform (Log Melt)

Fec:~l Ememcoccus (Log Me~n)              2 I,’~!9
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Hy~:lz-ology                                                   O

Watershed 9 Downtown LA

4.11.2.1 Table of Rainfag Data                          ~ L

Rain G~ges: E~gle Rock Reservoir, Hollywood Resen~oir. L A River It VVlrdklw
BalJoni Creek at Sawtelle

.. -- i_. " i S_tarl _Start ’ ._End    End ~Dumtion, Rainfall Intensity

= , ;v.,,._v_~o__v~._u_u.~_M. j__uJrU;.VU~)..03:00.P_M_:_0~I05/95.T-~ f"--’-- 2.73 ~’~-’---0:61~
, Ul/U~’/’a5 05:00AM~ 01/07/95 08:00AM 01-11"2/95i ~! ~-.~8.; 0.03iiIII _0~!~.2/95.~_O~_i00 AM~-0i/23/951i2:-00AM~.-0-~/25/951 661 2.971 0.05rv ,02/13/95,1 li00~T-02)13)95 "~)9..0~ ~’~0~/l~mS t 34~ 1.37! 0.04~

, V ’ 03/02/9~-~0-7:00 ~M ,~3)02J95~ 2:0~PM-0-3/~3~)~ i 29i 0.70~ 0.02
,; vii . 03/2119~T0~i00AMI 03/21/95 : 01:00 P~ 03/2~-/95 11 0.49j 0.04iI viII ! 03/23/95-~2-~00 AM-~--0~i~3~5 ~01:00 PM ~:~’2~1)5 11 0.721 0.07¯ IX I .04116)95 . 02:00 AM ~ 04/16/9_5__0_3:0__0..pM i 04116/95i 131 0.811 .

TL/A:RAINBYST
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~-EO-S--ANG-E~ES DRAIN 2361 STORM
Storm Beginning January 7, 1995 at 6:00 a.m.

:2.5

25 �

o .... , .     _1 _~L_ ..... MII o.~

0     12     24     36     48    60     72     84     96    108    120
Elapsed T~me (hrs.)

.~, I.u~.-: uram exce~oe4 capacity on 1110/95 at 13:14 (~1

( 0



ILoS ANGELES DRAIN 2361 STORM IIIIs,o-. "e0i..,.~~ ~00..m: ........
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I LOS-ANG-EL-E-S-D~IN 236 i-STORM V l
Storm Beginning March 2,1995 st 7:00 a.m. - ......

100                                                    ,
......... 2.5

o 0 3 6 9 12     15     18 21 27
~ Elapsed Time (hm.)

{T~t~-R|lnf-ai| ’~0 7o=,---’r-ot~i RU~ ~,.a--~-n-~-,-=--- -.,,-- ~¯ . ~,w. t~.q.,,)/~r. " ..... - - -¯ ~,ompO~~ol.~.O.SA.F. PeakFIow-$.3cf=





~I~OS---~N-(~ELES DRA~-~ 2361 STORM Vlll
Storm Beginn~ March 21. 1995 at 2:00 a.m. - ......

100
...................... 2.5

1.5

25

0
O.S

3     4     $     e     7 0
Elapsed Time (hrs.)

A.F." --~-~ V-~-



~.GE,ES DRA~. s~o-RMW~I
Storm Beginning March 23, 1995 at 2:00 a.m.

100
...................... 2.5



IUDSAi~-GELES DRAIN 2361 STORM IXi
Storm Beginning April 16. 1995 at 2:00 a.m.

100
2.5
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4.11.4    Seasonal Mean Concen~ra~ion ~or Pollutants o~
Concern for Los Angeles City Drain 2361

4.11.4.1 Calculation Procedure and Assumptlons
¯ 5 complete composite results for metals, $ for

organics but only I for general minerals

¯ 4 complete grabs.

¯ For lack of comparable land use (high
commercial & industrial) It is suggested that
~he data be used as is.

¯ Certain �onstituents whose reauZts are absent
will be massed.

231 R0045627
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ESTIMATED MASS PO~.~J~N~(~,~DING--
STORM 2WATERSHED 9 - LOS ANGELES CITY DRAIN 2.161

GEHERAL Ammonium (ms/i) 0.177 I~--"MINERALS Qdoride (mS/I) 1.010 I i0
2.e , Fluoride (m~/I) 0.110 12I           t Suffas~ (roB/I)                      I,g~O                 21~

~ i C’OD (’o/l)
0.000

¯ ~I
"ro~J Pho~ (o~) 0,0o0 0

.; ;! I K~idJhi.N (m~) 0,1~ I Tolal Dmoh~d Solids (m~/l)
" :~ To~d S~apmsdod Solkla (m~/l)

16.000 1,740
HEAVY Antimooy (m6,/i) 0.0 I

o, ooo o(’rOT,~.) i~m, lUm (mS4) 0.000 0
Qm~k~m (j~/t) 0.000 0

0.IN)0                       0

X4ET/d.S ~ (~/t) 0~00 0. (DlSSOLVl~D) l~Uim~ (mS~) 0.000 0: ~ (Pe/I) 0.000
,I

t

0.000
~’, Leod (pS~ 0.000 0

0
smm.(~n) o

0.000 0
,~O_~r_ Total C~_~-..~_ C~-L-_-.:: (m6/l)

I 1.0J4)
!i SOD (’S~)
, Oil & Gr~se (m~Ji) 0.000 0

ORGANICS 9

t FecaJ Sl~.lxOCCCCUs (Log Me~)           101,~4
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4.~3.2    $~8~ua

Presently° the Kenter Canyon SWMM is being calibrated using
runoff quantity and quality data obtained during the storms of
January 1995 and March 1995. Six storms are designed for use
in the quantity calibration/verification P~cesa and one 8~orm
for use in the quality calibration process. As of Au~.18~ 22,
1995, flow data from the Kenter Canyon Moni~orlng S~a~£on is
calibrated and SWMM quantity calibrations for ~he January 3,
1995, January ?° 1995, and March 23, 1995 e~orme are near
completion. Verification using ~he remaining storms will ~ake
place once the quanti~y calibrations are complete and ~he
quali~¥ calibration proceae will follow dlrectl¥ afterwards.

R0045644
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5.1 Application of Seasonal Mean Concentration to Unmonitored
Watersheds

5.1.1 Procedure Used to Determine Rainfall in the
Santa Monica Bay Restoration Plan Basins

Seven ALERT rain gage stations in the vicinity OE the
Santa Monica Bay (see figure I) were available for use to
determine the rainfall for each of the Santa
Restoration Plan Basins. The choice of which gage(s) to use
for each basin was based primarily on topography since

thetopography is the major controlllng factor .for Southern
California storms over an area the size of the Santa Monlce
Bay watershed. A secondary consideratlon was the proximity of
a gage to a balln.

For basins I through 11 and 13 through 18, the rainfall was
determined by averaging the rainfall recorded at stations 319
and 320. This method was considered to be adequate since the
geography of these basins is similar. ALERT station 319
located inland, about as far Inland as the northern limits of
the basins, and ALERT station 320 is located on the coast
where the southern border of the basins

For basin 12, the rainfall was determined by averaging the
relnfall from ALERT stations 300 and 319, which are located
near the northern end southern borders~ respectlve1¥, of the
basin.

For basins 19 and 20, the rslnfall data from ALERT stations
320 and 370 was averaged, since the two basins are located
midway between the two stations and have similar geography.

For basins 21, 22, and 23, the ralnfall from ALERT stations
312 and 370 was averaged to get the rainfall. These two
stations are located in the northeast and southwest areas,
respectively, of basin 21. The rainfall calculated for basin
21 was also used for basins 22 and 23 since the geography of
basins 22 and 23 are similar to the geography of the southern
portion of Basin 21.

For basins 24 through 28, the rainfall from ALERT station 314
was used to represent these basins, since this is the closest
gage to this area.

2so                 R0045646               ~
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5.1.3 TABLE SHOWING SEASONAL MEAN CONCENTRATION AND RAINFALL FOR THE 28 SMBRP BASINS

II.... -~ ....
l-    ’~ 1 " ~-I OATASOURCE ITRIBUTARYSMBRP ~ PERCENT I PERCENT I FOR SEASONAL:B~_.SINNUMB____E.__R_._J.D_EVELOPEDJUNDEVELOPED| M=^*’~^.’~ J .AREA. IRAINFALLJ RUNOFF I RUNOFF

¯ --
-_:-~ ::~-1 _ _1.65% 98.35% 7153 2.48 0.13 - 23062 .... 4.09% 95.91% TRANCAS 1430 2.48 ..... 0.15     5323 il.21% 88.79% " 1~o~- -2.48 ...... 0.15 4114 635% 93.659 TRANcA~ i167 2.485 9.46% 90.54% 20~i 2.48...... 6 ..... 89.74% 6839 2.487 --11.06% 88.94% TRA 6078 2.48 0.16_~ 8 22.69% .~ 77.31% ..... 24123381

_.. 9 10.43% 89.57%      TRANCAS~ 2225 - 2.48 0.15 828__ 10 5.09% 94.9i% TRANCES 3735 2.48 0.14 1297........ 11~ 10.25% 89.75% - TRANCAS 4302 --- 2.48 0.18 1920- 12 14.46% 85.54% MALIBU 70365 2.43 0.19 32488
..........,~ .__ 13 13.18% 86.82% TRANCAS 2254 2.48 ........0.16 894...... 14 i3.70% e~.30% 3178 2.48...... 15 2.85~ 97.15% TRANCAS 2064 2.48..... 16 89.97% TRANCAS 12586 2.48 - 0.15........ 17 15.09% 84.91% "

4978- 2.48 ..... 0.19 234618 29.11% 70.89% Mi~-LIBU 2823 2.4819 22.79% 77.21%
....... 20 83.96% 16.04~ KENTER i.62;0 .... 21 82.34% 17.66% 83539 1.17               0.50 48870

o 22-- " 80.59% 19.4i% ~- 5068 1.17 0.57~= 23 92.55% ~ ~.4-5%-
1850 1.i7 ~ 0.65 1255

r,n --_.
o~ 24 3.50% BI4= 25 2714~ 1.43~o 4.74%_.~28 22.~27 54.6~ 81 11os...... =.8 371o    1.43

0.32 1078

A:TL/STENINFO
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SMBRP BASI~ - $
, CAL~IJLATED RUNOFF (Ac-FO:

!

MINERALS Chloride (m/,/l) 0.000
042.223 163.~1JF~x’~de (mS4) 0.3:2 ISul~le (m/,/I) 1,244210.288 $14,r/’JDissolved ~,qdx, n, (m~) 0.06J

COD (men) 0.O64
24|0.000

Ni~Me+NitH~ (&v~.) (m8/I) |. I I I

K)eld~hl.N (m8/i) 0.40’/

(TOT.,,L)

i-

0.000
~ LeM (jq/I) 0.000 0

! su.~sn) o.o~o

Carboll (II~) I ZT~J3
49,45"/ ~

~,PURGEABLE Bis(2-c~Jmy~lj)l~Mml~e (j~ 0.000
0

I ORGANICS ~ 116

FecaJ En .... !’’’~ "~ 2,2,35
~ ~    Mem
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R0045662
26~
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27O
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27].
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- ~’- --ESTIMATED MASS POLLUTAN~-~0~DI~G-~ O
SMBRP I~SrN. 27

CAJ.CULATED RUNOFF (Ac-F’t~. 1.4L~ ~ L

co~msn~__._=.__~____.co~i=., ...... --~~- "=’-~----’=*=~~
GENERAL .Mnmonium (m~/I) ........... _.
MINERALS ChlorKle (ms/l)

0.394 l,Jgl
$0.H6

Fluoride (m//l)                    0.21 ?
176

2

Sulfale (ms/l) ,56.92~ 229,890Dissolved Phonpbocm (ml/1)
0.1~ 455Toui Phmpbocus (ml/l) oJ~o

KjeidahJ .N (m~/~) 0.10~ 4~T~aJ Dissolved Solids (re&q) 2~?.2.S0 9SU~i

16.|$?I’TOTAL) ! ae,~U~,m (.~n) 0.000
0.000

! smnmm ~a)
o.ooo

I su~r ~a)
o.ooo

oO152.143

0.000~JSSOt.V~D) ~ ISorXlJ~m (n~) 0.000
Ctu~uium (~4) 0.0OO

0.000

i t’md(~a)                    0.o00

0.000

Oil,& Grease (m~l) :33.483 135,211

!(Volafiles) Chloroform (~S/I) 1.2.S6

Bromoform (u~l)                       0.6~0

FecaJ Coliform (Lo~ Mesa) 55,297F=a~ Sax-mocom. (Log Mm,) ~2,?~Fecal Entcr~____,~:,as_ (Log M~aa)

281
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6. i InUroduc~ion

The 21 historic coun~ywlde grab sampling s~a~ions were monitored
for a ~otal of six s~orms during the storm season.

Collec~ion ofsamples at the historic sites are done manually0 and only one grab
sample per storm even~ is collected per star’on. The de~ec~ed
levels of ~he ~ested constituents0 arranged according to watershed,
are presented on ~he a~ached tables.

R0045680



~AMPLE ANALYSIS



STORM SAMPLE ANALYSIS
~l.l.Ol~

!

t
!

|







STORM SAMPLE ANALYSIS

0 ~ I0
~t~ ~} o

tO        0









STOFU~ SAu’qPLE ANALYSIS

o~





STORM SAMPLE ANALYSIS





STORIVl SAIVlPLE ANALYSIS



STORM SAMPLE ANALYSIS





51"ORM SAMPLE ANALYSIS
MAI.I|

t~







5FORM SAMPLE ANALYSIS





STORM SAMPLE ANALYSIS



I I I          III _    I I                          III            II         ~      ,,                          ~_ ¯





STORM SAMitE ANALYSIS





STORM SAMPLE ANALYSIS ~! ¯

r~ ~(~ - ~ --

IO~m I~ ~       IJ6~ .......

. ~ �l <1 �l ~1 ~ ’ ’

clO �IO �~ rio ~

,̄ ,, ,, <, _





I!

SiS~"IYNY ~id~





STORM $~PLE ,aNALYSIS

¯ ~    Ol2O

251~ I0~

.... ~ ~ - .. ~+.~+~--

<IO

.-: .,..,. +<lO ~ �lO ill¯ ,~ .,o

~l~t) ..... <
! f+ Ll+

# I 11
III



STORM SAMPLE ANALYSIS

, ,,

~ ~6~1 ~ I ¯ ~10 ~ ¯ ~10









STORM SAMPLE ANALYSIS

~’~" ""’~l ~s     ’0~ ~     ~







STORM SAMPLE ANALYSIS

~I .II II ~II II ~ II

$ih~



STORM SAMPLE ANALYSIS

~L

!

!





















I



STORM SAMPLE ANALYSIS
:0OW ST.



SlS~iVIqV H’MiqVS

,.



STORM SAMPLE ANALYSIS

IO~    i~ t~ I~ III

~*~

!~ ’" ’" "-"~osn~
’ " �~ )~ o~)~_._~ .

~~o,
’

II

~ 11 �IO
~ 4









STORM SAMPLE ANALYSIS

~)

........



STORM SAMPLE ANALYSIS

,~..,. ~" ~-==~,

~ ,-~.,,~,~5~-- ~i~=~=-~,~,    ~,



R0045738













STORM SAMPLE ANALYSIS
SAN







STORM SAMPLE ANALYSIS





STORM SAMPLE ANALYSIS
SAN

,~l--



I ~    1651    I ~    l ~    I ~    I ~

~.:~ ,IO �~ .IO <IO ~

~+~ .IO ~lO +�iO <lO ~



I

!

|









STORM S.~LPLE .LU~I#,LYSIS











_II~ --II.



STORM SAMPLE ANALYSIS

~ o4~    o~ o~    os~ oom’ o~







~FORIVl SAMPLI~ ANALYSIS



STORM SAMPLE ANALYSIS





STORI~ SAMPLE ANALYSIS
~A RIV~.R ATTIre 01/~ ROAD

w

--

~



SFORM SAMPLE ANALYSIS
SANTA ("



R0045769



7.1 Automated Sampling Equipmen~ Programming and Operation

Initial programmed settings for the equipment were based on
estimated runoff from a storm producing four tenths of an inch of
rainfa11.    These settings would ~heoretically allow for the
collection of a 2-inch s~orm utilizing four 2-1/2-gallon
collec~ing aliquots of 400 ml. However, for large undeveloped
watersheds, ~he volume of runoff for programming purposes tended
be underestimated. For example, a~ Malibu Creek, where only 1
partial composite was collected all season, and at Trances Creek,
runoff from Storm I on January 3 continued into Storm II on
January 7 (measured runoff may have continued even longer into the
year if no~ for Storm II). Furthermore, runoff from Storm I and
Storm II continued into Storm III, and so on. This complication is
~he result of the ~rlbutary area’e lack of imperviousness and the
interval between storms. To compensate for initializing errors,
equipment settings for when to begin and end sampling will be
monitored throughou~ the storm season and modifled where base flows
dramatically increase. Likewise, as the tributary drainage areas
became saturated, sample intervals, which are based on flow volume,
will also be modified reflecting the increase in runoff.

Another change that was implemented during the season was to switch
streamflow measuring from instantaneous to average so as
minimize the effec~ of shor~ peaks that can fool the sensor into
taking s sample.

Siltation and tube clogging has been a continuing problem. As the
result of observations made at Malibu Creek regarding the location
of the intake strainer, all new strainers are designed
approximately 1-inch above the channel invert. In addition,
number of new installations~under the Phases II and III program
will incorporate two intake tubes--one to the low flow for dr~
weather sampling and one a little higher in the channel for storm
flows.

7.2 Personnel Training

A number of problems occurred due to human error. In order to keep
these problems to a minimum, training will be continuous throughou~
the coming s~orm season. Any operator errors that are noticed will
be immediately corrected in team meetings.

7.3 Water Quality Laboratory Quality Assurance

Some data was not usable due to erroneous values. A spreadsheet
template, has been developed for use by the lab.    Laboratory
personnel will be instructed on its use and enter results into the
spreadsheet ~hemselves, which would then be forwarded to the
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Department of Public Works. This process will eliminate data entry
errors and save a considerable amount of copying time.    The
continuous monitoring and reprogramming of the e~ipment should
eliminate the problems associated with insufficient sample size.

The historic grab sampling program will be terminated beginning
next storm season. However, at least for the coming storm season,
grab samples that are collected at the new sites will be tested for
a complete range of constituents. This duplication will
that if composite sample result, are somehow inade~:~
concentrations can be substituted from the grab results.
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"l’~ble 4.3
Summar~ 8(TypJl~d ~ow D~plJl| sad Sampling Vo/IIe lIlert.~

at the Proposed Monitoring Stations

,.~r., ~ """ ~,~’~"0~ "...o~ ~,.,.,, ,..,.,.. "o,.me ,.,,..,,.,Vo/um Depth )epcb (h~b Volume (mcr~-fe~) Volume
"-"--"- --- ~ ~ feet) (.cr~)

0OI 0OI 0~18 0~8 003
0.54 }.gO    034 ~ ~OOI 0-01 O~ 0 68 0.0)

o

o0
0
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Figure 6.2 Acid Rain Sampler Schematic
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FIGURE 6.6 TYPICAL FLUME MODIFICATION DETAIL
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Figure 6.8
Data Logger Download Procedure Diagram

/
~AMF’LING LOCKER UNIT

DATA ~NBFER UNIT i 7 ) l_8 J

"



R0046003



Figure 6.9
Data Transfer Unit Download Procedure Diagram
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Figure 10.1
Sample Data Graph
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ISECTION 1: TITLE1        UNCONTROLLED COPY
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’~ I Reviltoe 6.1

|
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TE[" 714 1895-54~4

I PROPRIETARY INFORMATION STATEMENT

Inc. (Calscience), 7440 Lincom Way, Gar0en Grove, California, g2641-1432. D~tribubon of I~i~ documeN

i Approval:
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technologies whic~ potentially = Serve is in-house c~lentcould improve qualm/, representative on all proiect
inquiries involving �lara qual~The Technical Director has full author,/ i¢~ues;through the Laboratory Director in =~ Coordinate data review proce= to

matters dealing w~h technical ensure that thorough reviews are
proceedings within the laboratory, He or conducted on all project files;
she can make recommendations to the =~ Development of new or revisions to
Laboratory Director regarding the existing SOPs;
suspension or termination of employee= =~ Report tPm Itatus of In-boulefor non-complmrme with I~ approved

_QA/QC to the Laboratory Director;,procedurel. => Distribute new SOPs to
applicable lab areal;

Ill (~A/QC dam lncJuding but not
o Implement Calscience’l (;IA limited to MDL studies, accuracy

Program; Ind precision �ontro~ ch~rts, and
=> Monitor the QA Program within the completed log books; and

laboratory to ensure �omplete =~ Conduct and/or otherwise ensure
�ompliarme with itz objectives, QC that an adequate level of QA/QC
procedures, hokling times, and training is �onducted within the
compliance ~ client or ~ Ilborlto~.
SpeCific data quality

=~ Distribute performance evaluation The QC Manager his full authority
(PE) samples on ¯ routine basis to through the Laboratory Director in
ensure the production of data rnattem dealing with data within the

laboratory. He or she can make
QAProgrem:                    recorrlmendatiorts to the Llbol~

=> Maintain ill SOPs used It .Director regarding the suspension or

=~ Maintain records and Irchive= of compliance with QA
all PE results, audit �omment=, and
customer inquiries �oncerning the An Iltemata QC Manager i= alwayl
QA program; .signed. in the al:~ence of t~e primary

=: Perform statistical analyses of QC designate, the alternate will act in the
data and establish controls which QC Manager’s capacity with Ihe ful
accurately reflect the Performance authority of the position as allowed by

compliance with the elements of                                  J
Calsc~ence’s QA Program;             ’~ Actively      =uppo~      the
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laboratory personnel which l~ll her supervisor the theory, practical
in~ude analysis of blind QC aspects, limitations, andsamples,     when     deemed                  QCassociated requirement~ of the
appropriate; method are under~tood;
Participation in-house =eminar= =~ Demonstrate the proper ule and=o in
on analylJcal rnethodologie= =rid roche maintenance ofprocedures; instrumentation employed in the~o Participation in job related method;
seminam outside of the laborato~;, =o Demonstrate proper QCand procedures as~,iated ~ the

=o Participation in �onvention= and method;and
meetings, i.e., ACS, etc. ~o W .rthout superviskm, satisfactorily

analyze ¯ check =ample, to include
Specifically, prior to an analyst being generation of QC data that fallallowed.. to analyze lamplel without

within the eltablilhed accuracy
~uperv~mn, he or she mu=t accompli~/ and preci=ion �ontrol limit= for the
oemonstmte under =upervi=k~ Itm method being employed.

=o Thoroughly mad file method/~OP

,,

I
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FIGURE 4.1: ORGANIZATIONAL CHART
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FIGURE 4.2: QUALITY ASSURANCE RESPONSIBILITY CHART
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ISECTION 8: CALIBRATION PROCEDURES AND FREQUENCY ~

l-St¯ nd a rd/Reagent PreP¯ rati°n      l checked regularly =for signs of

deterioration, such a discoloration,
A cri~cal element in the generation of format=on of precipitates, or change of
qualrty clara is the punty/quality and concentration.traceab,W of the standar  so= ons ,,nd
reagents used dunng analytical Reagents are analyzed for purity by
processing.    Calsoence continually subiecting an aliquot or subs¯¯pie to
monrtors the qualrty of reagents and the analytical method coffesponding to
standard solutions through I series of Rs intended use. When available from
well-clocumented procedures, the vendor, quanffiies of ¯ validated

of chemicals am sequestered to
To ensure the highest possible purity, ¯11 minimize variations between purchases.
pnmary reference and standard
solutions receNed by C¯isclance are

~’lnstrument Calibration and Tunin~obtained from the National Institute of
Standards and Technology (NIST) or Instrument calibration is required :
other reliable commercial sources

ensure that the analytical lystemwhose ¯tandards ate traceable to the
operating correctly and functioning atNIST. AJI pertinent information
the proper sensitNtty such that mqutredassociated with each standard is
reporting limits can be met. Eachentered into Calscienca’s Chemical
instrument is calibrated with standardReceipt Logbook.
solutions approphate to It¯ type of
instrument and lhe linear rangeAJl pertinent information associated with
established for the ¯naly~al method.each standard prepared in-house is
The frequency of calibration and theentered into Calscience’s Standard
concentration of calibration standards isPreparation Logbook. Care is exercised

in the proper storage and handling of ~uu.t~e ,ml, ined. by ~ menufacturer’s
 u_,oe.ne.s, tr~ analytical method, and/orstandard solutions and ¯11 containers
~ ~reqmrmnl= of special contracts,are labeled with ¯ standard ID,
._w,n,,,K:ne. ver =S most applicable. The

concent,=tion(s), so ,,nt, m,,=ls of th. .,=’. be ""preparer, and preparation date. to
~�1 ~hbration pro~ur~

/UI standard ~lutions ¯m validated prior ~o~if’~ in each
to use. Depending upon ff~ ~ornplexity

IGas Chron~togmphy/IV~of the solution prepared, validation
|SI:)ecUOn~t~(GC/MS>procedures can range from ¯ check for

chromatographic purity to verification of
Each day prior to analysis of samples,the concentration of the standard using
¯11 GC/MS instruments are tuned with 4-a standard prepared at a different time

or obtained from ¯ different source, bromofluorobenzene (BFB) for VOC¯
Stock and working standards are and decafluorotriphenylphosphine

(DFTPP) for SVOCs in accordance with
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be reestablished¯ ncl must prior to ¯nah/zed since the previous acceptable
commencement ¯truly¯is. CCV must be re~n~lyze~.of rmmple

A continuing calibration verification If the calibration blanks contain target
(CCV) and continuing calibrabon blank an¯lyre concentrations exceeding the
(CCB) ¯re analyzed ¯t ¯ frequency of acceptance lim~, the cause must be
ten percent (10%). If the CCV ¯ndJor determined and corrected.the CCB fail to meet the acceptance
crttena, the instrument must be re- |General Inor~anicAnah/se~
,calibrated and all ~amples following the
rest acceptable CCV and CCB
re¯nalyzed. .General inorganic (norH’netal) Inah/sel

In.yoke¯. ¯ v~rtety of instrumental and wet
IF¯am¯ and Graphite Fumaca AtomicJ    chemistry technk:lu~. While calibration
[Absorption Spectroscopy     .      I    proc~ura~ vary depending on the typeof instrumentation and methodology, the

~e.neral prtnc~pk~ of calibration ~pplyInitial calibration �~,~ist~ of ¯ calibration
UnNemally. Each system o~ methodblank plus ¯ low, medium, and high initially calibrated using standards

calibration standard, to analyses being conducted w~

Con~n.ui~ ca,bmtio~ ve~.ation (CCV) ~x~t~.nua~ ver~cat~)n mat the
mm~. inl. acceptable throughoutconslsl~ Of midpoint calibration standard
¯r~...ly~..cal processing, ff ¯plus ¯ calibration blank ¯nalyzed every calibration verification (CCV) does hot10 samples and at the end of the
.,meet established acceptanceI~luence. If the CCV fails to meet the

~ccoptance criteria, the mtrument mu~t
me sy~tam i~ re, calibrated and

~e re-calibrated and ¯11 sempk~ acceptable CCV ¯re invalidated ~ the

!

~~

CEL QAPM, Page 15 of 42
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Calsc~ence also performs analytical analy~cal data), it must be validated.work in accordance with requirements ValK:lat~on cnter~ �ons~t of:set forth by other professional
organizations. The choice of anal~l Method selection by the~ Technicalmethod is dependent on the projects an~or Laboratory Dim~or withdata quality objectNes (DQOs) to concurrence by the QC Manager.include qual~tatNe certainty, quant~tal~ve ~ Method development whichsens~tiw~y, precision, and accuracy. For includes but is not limited toeach analytk:al method which is instrument �onfigurat~oNsetup,routinely utilized at Calsc~nce, it~ retention time studies, MDLassociated procedures am formally studies, linear rangedocumented in an SOP wh~h all

determination, and verification ofanah/sts must adhere to during the abii~y to generate data of known
condu.ct of their work. Each SOP accuracy and precision; and
.~contams detailed information regarding
~ scope, summery, interferences,

~ Establishment of quality �ontrol

savety, apparatus and matedal~, sam~e acceptance limit~ which rnu~ be
approved by the QC

procedures, data reporting, QC, QC

[Method Departures
1

LGas Chromatographic Confirmatmn

Where applicable, Calsc~ence’l SOI:~
gas chromatography, qualitat~eare. m substantial ~or~formi~ ~ the ~l~e~l~’nent mlie~ heavilymethod references ¢~tod above. If
_~�~. panson of retention t~nes betwmmnecessary or approprmta due to the

0 ."~er~. based on Itm rea~oneble ~__o~.er to.m,n,rnh,.e the Pos.t~bility of
~_u0. gmem of Calscience’s Laboratory mporong mis-identJfied sample msultl,

.u.,rector, Technical Director, or QC Calscie__n~:e confirms, by second
or GC/MS, al~ posit~e

M_a~ag.er: .departure from approved chromatographic results unlessmemooologms shall be approved. If
~lly exempted. The allowodapproved, departures will be made on a
exernplxms include:case-by-case basis consistent with

recogmzeO standards of the industry. In ~ The analyt~ of interest is
muffipeak compone~ exhibifinn a~ case will departures be approved chromatographic~t,ho.ut whtten communication between

LMet~:~ Va,dat~on               J         ~..s,    h~rocarbon    f.els,.~.iordane, and toxaphene;      ’
= _v,v_nen sample(s) resulting from

Prk:)r to any method being used for
.~o~.ure of underground storageroutine analyses (generation of
rank(s) which hadcontained

CEL QAPM. I:~ 17 Of 42 ~
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gasol*ne are analyzed for 2. AJl chemical parameters have
purgeable aromatic compounds been previously analyzed,
(EPA Methods 602/8020) resu~ng identif’~d, and confirmed by Iin BTXE pos~,es, said posP,~ves second column or GC/MS.need not be confirmed if the same Calsoenoe must have. in theirsample was found to contain

possession, the necessarygasol,ne by a separate analysis. If
docurnentl indicating previousgasoline is not found in the same
confirmation of the detectedsample, the confirmation of BTXE
analytes;posP~ves is required; 3. The resulting gasThe ~mples meet Ilfl of the
chron~togmrn~ am relativelyfollowing condilJons: simple and do not contain

1. All samples (IKluid or solid) complex or overlapping I:mikl;come from the same ~ourca, 4. Chromatograms are largelyeg., groundwater samples flora
unchanged from thosa forthe same well, for continuous whK:h confirmation wa~ carriedmonitohng. However, samples
out; andof the same matrix from lhe 5. Representative sample~ amsame site but from different
Periodically ¢ordim’md at ¯sources (different lampling
fmquenoy of It least 5%.



CONFIDENTIALITY

IData Reduction and Validation I => Documentation is complete e.g.,
all anomalies in the preparation

All analytical data generated within and analysis have been
Calsc~ence is thoroughly checked for documented; out-of-control forms,
accuracy and completeness. The data if required, are complete, etc.
validation process consists of data
generation, reduction, and four levels of These data reduction and validation
review as described below, steps am documented, signed end

dated by the analyst on I~ QA review
The analyst generating the analytical covemhaet .accompanying each data
data has the primary responsibility for ~ package. This initial review step,
correctness and completeness. All data performed by the analyst, is designated
is generated and reduced following prima~y review. The analyst then
protocols specit’~d in the appropriate forv~rds the data package to his or her
SOPs. Each analyst reviews the quality Group Leader, or designated data
of his or her work based oft in reviewer, who performs a secondaryestablished =et of Ouk~eJines =pec~ed in f~w. Seco~ary reviews consist of
the SOPs or project covemhaet. The an inde~nOent check equivalent to that
analyst reviews the data package to of the primary review and is designed to

,=’ Holding times have not been =~ Calibration data

=~ Sample Prepambon information is and completely doctmtefltad;cor ,ndco  ta; = ac deta is w in estau  ’~ Analysis information is correct and guidelines or mportad withcomplete; appropriate cladS:Irk:m;

hated to;                        ¢omponenta is correct;
m Analytical results am correct and      o QuanOtatJve result= am conlct;

complete; =~ Documentation is complete=~ ~J~ esso~ted QC is w~h~ __�~. (a, .no~a~es in theestablished control limits and, if Preparation and analysisnot, out-of-control forms am been documented: Out-of-control
completed thoroughly explaining forms, if required, ere complete;
the cause end cormcOve action
taken, and approved by the QC exceeded and areGroup; documented, etc.);~ Special sample Preparation and => The data is ready for i~oq)ore~analytical requirements have been into the final report; and
met; and =~ The data package is complete and

ready fo¢" arohi,,,~.
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~SEG~ION 1 I: IN II:RNAL QUALITY CONTROL CHECKS]

The qual~y of Calsc~ence’$ analytical lame volumes or proportions ms useddata ~s monitored using internal QC sample proces=tng and which is carriedchecks. Internal QC checks are used to through every i~pect of the procedure,
ensure thefollowing: inc~ucling prepiration, �lein-up. and

¯ nab/sis. ,de.lly, the �oncentrat~n of
= Calscience’$ analytic processing is an analyle in Ihe blank is below the"in-control’, that is to say, reporting limit for that Inalyte. However,operating within acceptable QC

~ common laboratory solvents andguidelines duhn9 data collection; metals are diff~.ult to eliminate to theand
= Sample matrices am not advemely environmental Inalysel. Calscienceaffecting the analytical data being does not �ormcl analytical data fix

method blank �ontamination and doe~
report method blank data a~K)ciated

[Sample Based Internal QC Check~    1 with each lample result reported.
Calsc~enee does, however, adhere toSample baled internal QC �onsists of the guidance I~| ~et forth in Feder~

method blanks (MBs) and I~boratory Register I Vol, 53, No. 232 I Friday,�ontr~ sarnple~ (LCS~). December 2, 11)88 1 Notices where, for
�orn~ bborltot"y ~:)n~in~rzt8.

~ reportable ~n~tionl, am (nc~’elmK)l

The method I~nk t~ ~ ~o document above tt~e mporlal~e lim~. A ~
�ontamination resulting from Ihe followl:¯ nalytical procedure. One (J) method
blank. ~! ¯ minimum, mu~t be For Vo/~bTe end Sem/-Vo/~e

twenty (20) lamplel or each

more frequent, whichever is No posith~e sample results rare mpoft~
_un~sm ~ �oncenimUon of

the~ .t~ .blanks .analyzed to asless
__~m_ ..pound mn the lample ~
(10) bmes the ~mount in Ihe

_̄ ~_ve~ o; .contamination which exists ~bthod blank for the following common,- me analytical system or rare I)oratory �or~minants: methyleneintroduced by the reagents or ~ample chloride, acetone, methyl ethylpreparation IctJvibes and which �ould rand common phihalatelead to the repo~ng of elevated

No posit~e sample results mm repotl~A method blank is a blank sample
unless the �oncenb’at~:)n of the(reagent water or clean sea sand) to compound in the sample exceeds ~vewhich all reagents are added in the
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(5) times the amount in the associated A LCS duplicate (LCSD) is ¯ ~
method blank, al.:luot of blank sample that is also

spiked w~th known concentrations ofFor Inorganic Compounds target anah/tes and processed. Result=

No positive sample results are reported
if the sample resu~ are greater than The measurement of process precision
the instrument detection limit (IDL) and is determined through comparison of theless than ten (10) times the amount LCS and LCSD recoveries. The resultfound in the associated method blank.
Any metrKx~l blank w~ ¯ negatNe r~ult

d~erence (RPD).whosa absolute value is greater
the IDL is caref~lly evaluated to The OC data clerked from t~e analysesdeterrr, na the effect on the sample of LCSs are used to evaluate ~e

effect~eness of
empk:,/e~. A~eptable LCS results

For Dr~n~r~ W¯~r(.~O .Ser~) ~,nstrate l~at It,e entre analy~al

D~nking water sarnplas (or samples
�~~ted �ontml can ¯¯so beanalyzed    by drinking water by ec¢epteble mat~xmethodologies) will not be ana~tzed ~
~o~e results, LCSs am not routinelyItm method blank contains re~ulate~ reported unless the matrix ~pike data¯ naMes above the reportable limits. In
unacceptable. When armth- =--, the .nalytical ,ystem is ~upportconsidered out of control and, as such, acceptable matrix ~oike date, one (1)must be corrected prior to proceeding LCS ~ is required for each twenty (20)wffh sample analyses. Final reSUltS for
samrdes of similar matrix. The LCS iseach compound �onsist of
processed along with other samples inconcentration of the sample and method
Ihe batch, in certain circumstance,blank, the MDL, and the dilution factor, where ¯ part~i batch (<20

Laboratory Cont~ S¯m=~- prepared and referer~es ¯ matrix
set from ¯ separate preparation, one (1)
LCS. at ¯ minimum, ¯hall be preparedA LCS is a blank sample (reagent water
withor cJean sea sand) to which known

concentrations of target analytes have
been added. The spiked sample is then
taken through ~ entire ¯nalyl~cal

Mat¯ix Specific QC Checks am basedprocedure and Itm recovery of the
upon the use of actual samples foran¯lyres calculated. Measurement of
precision and accuracy determinations.process accuracy is expressed as

percent recoveq, (%REC).



~ FJMmnmw~l ~ InC~ f~on:

Matrix specific QC is used to assess the exprassed as relatNe percent �l~erence
effects of a sample matrix on analytical (RPD).
data. The ma,n elements of matrix
8J:~.~fic QC am: Unsl:>iked Sample Duplicate

�> The analysis of matrix 8pikes, An unspiked sample duplicate is Inmatrix spike dupl~..ates, and environmental sample which is dNided
unspiked sample duplicates (as into two separate 81KlUOts, The aliquots
necessary), are I~rocessed leparately and

~ Monitonng the recovery of resu~ compared to determine
surrogate compounds; effects of the matrix on the precision of

=> Monitonng the recovery of internal the 8naly~i~, Resu~ are expressed as
standards; RPD.

,:> Monitoring the analytical data
resu/ting from the use of Itendsrd Spikina ComDourlc~
addP, x)ns; and

=~ The determination of method ForNon.OrinkingWater(Hazardou#
~etec~x)n Jimits in a spec.~ matr~ Waste) ~

Matrix Spike Saml:~                  Spiked lamplas ~hall ~:~)ntlin ¯
minimum of six (6) representative orA met~x sl)ike is an environmental pement (10%) of the target ~nalytes,

~amlc~e to which known �or~enUltionl whichever is greater. If them are ~of target 8nalytes have been added.U~an six analyte8 in the ~,The ll:)iked larnple is then taken tel’get analytes must be ruled. Thethrough the entire ~nalytical procedure spike �ompound~ selected should span
calculated. The matrix spike is used to
evaluate the effec~ of lhe sample metrix

spiking should range from eady to ~on the accuracy of the ana~;aleJuters and should, if possible, cover ~process. Resu~ are expressed asgeneral types of methc,:J analytes, e.g.,
percent recovery(%Ri_=C,,, for J:PA Met~:,d 8260, chJorJnated,
A matrix spike duplicate is ¯ lecond lromatic, and ketone solvents.

aliquot: an env~ronmentel simple For analytical data to be judgedwhich also spiked with known "in-contror" all spiked compoundconcentrations of target analytes and
recoveries should fall within establishedprocessed. Results are also expressed
contro~ limits. However, due to theas %REC.

mandatory that all spiked compoundsThe effect of ~ rnatrtx on prec~ion of
be "in-contror. None-the-less, all datathe proc~..,s is determined by comparing which has been produced since l~e last

~the .. matrix spike and rnaU~x spike acceptable rnatr~x specific QC analysesaup,cate recoveries. The result is should be considered suspect. If a
spike recovery is not "in contror’,



cause of the low or high recovery il Frequency of Matrix Based Q~
investigated to determine ~f it results
from uncorrected matrix interference or When not restricted by the analySe(s) or
laboratory error. If due to uncon’ected method, Calsc~ence performs matrix
matrix interference, all associated data spike and matrix spike duplicate (or
shall be reported with qualnSers. If clue cluplicate) analyses as Ipecffmd below:.
to laboratory error, all associated data
w~ll be invaliclated, the error corrected, => Matrix spiked lamplel am
and the associated samples re. analyzed with ¯ minimumanalyzed, frequency of five,percent (5%) of

the samples per mat~ per botch of
For Drinking Water Sample= samplel.;

=> Matrix spiked duplicate samplel
Samples must be Ipiked with ¯ are analyzed w~ ¯ minimumminimum of all regulated ¯nalytel in the frequency of five percent (5%) of
applicable meltmd, the samplel per mat~x per bitch of

lamp¯el.; end
For analytical data to be judged "m- =~ When unspiked sample
control" all ~oiked regulated �ompound am Ipecif’~ed in the regulatory
recoveries must fall w~thin eltabli~md method, ttmy era analyzed atcontrol lim~. All lf~ly~l ~C

minimum frequency of fiv~ percent
(5%) of the sample~ ~ matrix petoutliem must be invalidated Ind ~ bitch ofsampiel.

"Open Batm"
�oncept which allows for control of

For I "single-analySe" Inalysil ~ IS samples procesm~:l under ~e~rate, but
of fuels analyses, ~ . pre_paration evenl~. The keysaquen~l

spiking compound Itand¯rd
..uSed.for the analysis gasoline,

oeterminate for bitch ok)sure is

.o~e.se~, etc;!. For the analytical data to
~ ~uclged in-control" the spike recovery I Surrogate and Internal Standards andShOuld fall within �ontrol

which falls outsidelimits. Data of
established control limits is �onsidered

Surrogates standards ¯re org~Ncsuspect and the analytical data which
�omlx~nds which am s~niJar tohas been produced since the last
an¯lyres of interest in chemk:al behavioracceptable matrix spec~c QC analyses
but wh~h are not normal~y found inmvai~ated (and the samples re-run) or
environmental samples such asthe clata reported w~ qual~erz,
brominated, fluohnat~l, or isotopically





i
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To minimize downtime and interruption
instrument manufacturer working, underof anal~ical work, roche preventive contract, for Ca~:~nce.maintenance ~ perfon.n~ on each

analytical instrument. Designated
Calsc~ence has dedicated SOPslaboratory Personnel are trained in
describing preventive maintenancepreventive maintenance procedures for
procedures and also maintains aall major instrumentation. When repairs
detailed logbook for each anah/ticalare necessary, they are Performed by
instrument in which a record of alleither trained Calsc~ence employees or
maintenance, preventive or �o~, i~aervice engineers employed by the
maintained.







MI~, 1=-;--_-.

Measurement: Reference:Analyzing a minimum of seven (7) Standard Methods for the Examinationreplicates spiked at one to five braes the of Water and Wastewater, 18th edition.expected MDL

Calculation: Estimated/Practical QI/antitation Limi~The standard deviation of the replicate
~measurements times the Student

l-value at trle 99% conr~ence level. For Definition:seven (7) mplmates, t- 3.143. The lowest Inalyte concentration thlt
can be reliably achieved within Ipecif~�lReference: limit~ of precision and accuracy during40 CFR Part 136, Appendix B., 7-1-88
routine ~lboraton/operating conditions.

Limit of Qpant~tation (LC)Q)              Determinatkm of the MDL

The snah/te concentration that produoel
Typically, the EQUPQL b derived II ¯¯ s~gnal =uffK~entJy greater than the multiple of the MDL normalizedblank that it can be detected within limpiify data reporting. Generally, lh~

operating conditionl.
MDL

Analysi. "$ of replicate reagent water blank USEPA SW-846, Third Edition.

Ten (10) time= the =tandard deviation of
Inalysi~ conducted by Calicience,

to a= the "Reporting Limit’. Reporting
limit~ =hall alway= be greater ~lan or
equal to ~ PQL



When errors, deficiencies, or out-of- =~ Assigning and acceptingcontrol s~uations exisL the QA program msponsibil~ly for implementing theprovides systematic procedures, called comectn~e action; and*corrective actions*, to resolve problems =~ Verification that the corrective
and restore the proper functKming of the act~n has eliminated the problem.
particular analyt~al system.

The QC Manager will ensure that the
Laboratory personnel understand Ihat above listed steps are taken in each
corrective actions are necessary when case where ~ act~n becomes
any of the following ¢onclP, Jon8 exist: neceMary.

’~ QC data is outside Ihe acceptance Corrective action procedures are oftenlim~ for prec~ion and accuracy;, handled at the analyst level by the
’::’ Method blanks �ontain analyst and group leader, who review

contaminants above accaptabie the preparation or extraction procedure
levels; for poMil~e errorl. ¢hec~ the~ Undesirable trends am detected in instrument calibration, koike and%RECs or the RPD~ between calibrabon mixtuml, instrtlme~duplicate Ipiked or unlpiked lensitNity, etc. ff the problem pemiltl

=’ There ~re unusual ¢hange~ in referred to the QC Manager for furtherupdated method detecbon limitl;
=> Defick~ am noted by the QC

resolved, full documentationManager or L~boratory D~I~’ com~tive actk)n procedureduring internal or external audits or maintained within the QA DeparlrnenL

evaluation samples; and Callcience actively parlJ(dpatll in’= Inquiries concerning data quality numerous Performance Evaluation (PE)am received from dient~. Programs which include but are no~
limited to: USEPA WS and WPThe essential Stel~ associated with
DOHS/ELAP series. USEPA DMR-QAcormctJ~ action~am:
~eries, A2LA ERA solids series and
those programs administered by our’:> Ident~x:ation and definition of lhe larger or potential clientele. Ofproblem; concern am "unacceptable" (resu~ >’~ Assignment of responsibility for
:1:3S) or "check for error" (:I:3S > r~14Jltl >investigating the problem;
~2,S) results.    For "other=:’ Investigation and determination of
acceptable" results, the cause w~ bethe cause of the problem;
thoroughly investigated and correc~=> Determination of a �orrective
actions effected. The cause andactK)n to eliminate the problem;
�orrect~e actk)n will be documented





~SECTION 16: QUALrTYASSURANCE REPORTS ~

A repo~ng system is a valuable tool for =~ The msult~ of perfom~nc~
measuring the overall effecb~ness of aystem audit~ including
Calsoence’s QA program. It ~erve= as actions undertaken;an instrument for evaluating the => Performance evaluation scoresprogram’s design, identification
problems and trends, and planning f~ => Results of site visits and audits by
future needs. Calsc~ence’s QC regulatory agencies and ctients;
Manager regularly reports the status of =: Performance on major �ontractl;laboratory QA/QC performance to ltm and
Laboratory Director. These reper~ ~ QA and/or OC problems
normally inctu~e the fo~owing encountered and corrective actions



R0046064



~ Collaborative studies which 2. Water Baths: A water bath
establish the precision and equipped w~ a circulabng water
accuracy of salected pump is necessary for fecal
methodologies: coliform an¯h/sis. It has a

,:> Preparation of guidelines to sat cathedral dome cover to prevent
minimal group atandards for condensation from falling into the
personnel, equipment, samples. The water bath is
instrumentation, facilities, and maintained at 44.5:1: 0.2oC and is
intra-laboratoryQCprograms; fitted with a NIST traceable=~ On-site inspection of capabilities; thermometer for monitonng=> Periodic evaluation of performance purposes. A daily log of theon unknown samples; and I~mperatures mad to 0.1oc is=> Follow-up on problems ident~fk~:l in maintained. All enthea in the log
on-site ms~ and am dated and initialed by theperformance evaluabons,

responsible pemon monitoring the

j’Sampling
temperatures. Temperatures

J Ihould monitored twice daily It ¯
minimum of four hours ¯part ~

As with most other ¯naly~es, but elch day of use,
especially for microbiological ¯nalyles,
sampling protocol is of r,,dtical 3. |ncubator~: Incubators for total
importance. W~lout proper sampling Coliform analyses am maintained
procedures, the ability of Citmence to It 35t’0.5°C. Them am ¯provide results accurately reflecting the I~nt number of incubitom of
~e �ond~ons is reduced or, It womt, adequate size to Imndle both d~ilyimpossible. Since, in most cases, workload and expected maximum
proper sampling is beyond Caiscience’s sample k:md. Each incubator tinsdirect control, �tients who will be It least one thermometer forsampling for microbiological ¯naly’les ternperatura monitoring. Allam provided sterilized and pre- thermometers are immemed inpreserved    sampling containers, liquid for uniformity in ternperatureGuidelines for proper sampling are ¯is¯ reading. A daily log of theavailable upon request,

tamper¯turns read to 0.1~C is
maintained. All entries in the log~ Quality Assurance for Microbiological

Iitem
are dated and initialed by the
responsible pemon monitoring the
temperatures.     Ternpemture~

Laboratory Instrumentat~n ¯.r~ should monitored ~ daily It ¯
~ minimum of four hours IkOart for

1. ~: Refrigerators are
each day of use.

maintained It 4:1: 2oC. and 4. Water Deionization Unit: Dlwatm
temperature monitored daily, is monitorad monthly for speci~
loentt~ation and pertinent dates conductivity,    total residualare affixed to all materials stored, chlorine, ’ and HPC. Monitor
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QUICK START SETUP TIPS                                     i ~
For those w~shing to setup and operate t~e SIGMA 900 now
r~ad ~e manual later anyway) ! (but be sum to _

Step 1. ~
Start by ap~)h!ing A/C lower ~o the �oqtm~ler and re

rator .

,~

S~p 3 - ~

¯ ~p 4- ~ T~                                             ~

R0046082
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Step 4.
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, SIGMA 900[dAX Controller_

Liquid Cry~tal
Display (LCD) Peristaltic

¯ ~,    Pump

Four

S~n~or #1 Power On
In~ticator LED

Figm I. N)OM~X Fn~ ~

SIGMA 900MAX Refr~erate~ ~rnl3~r / Chapter Three/Haro~am                         3.3
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Hardware & Installation
The SIGMA ~OOMAX Refngeratecl ~ == 0e~gned ~. InOo~,

Locating The Sampler

Liq~ Sensing System
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Placement of Intake Line & Strainer

IMP(~J~TANT: If ~ ~ mt=k~ hne shOu~

~ 4).

Boffies & Re~inem

Gal~

~ 8" 2.3



, ~oddn8 I~’~ eqn~ e~!sodtuo0 ~ ~jO.~,nqS el~O~] IIn..-! ~o;nq.u;s!o
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Main Menu Function
Pressing t~e MA~N MENU key imme<hately takes
~ ~=n Menu

Pms~ ~e ~U~
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Interface Connectors

¯ 12 VDC (Power Input)
¯ RS-232 (Ser~

.
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Programming
BASIC PROGRAM FLOW CHART                                                       -       2
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4.6 SIGMA 900MAX Refnger.a;~ Samp~ / C.napter Four / P/ogramme~
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MAIN MENU

The Mare Menu is t~e startr~ Point/or =~1 ~~ ~ ~

~ ~ ~N MENU Y~ ~ ~n~ ~ ~~: 2= OlSP~Y DATA. ~ ~ ~, ~ ~ ~ ~
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SETUP MENU ~:

let you look I~ no~ tou~. You �=n ~ 7All
thrOUgh the SETUP ~ OPTION wogrlm let:brigs wetllout wonyi’tg
about acc~lenta~Py.crtan<jmg an =mportant p,irarneter. Use thin ¢t~)K~               ~

Mod~’y All ~ ~ you, ~te, p ~ ~ep, Ulrough ~ e~lbre
program lecluence. For N’,aI I~me programming or for In mstalabon         --

uleful m exPor~o~ u=o~8 w~o Ju’Jow e~x~;~jy wilt b’l~y hood to
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4.10 ,SIGMA 9OOMA.X Refr’~erated ,Sa~ / Cnapmr Four / Programming
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SAMPLE DIS TRtBUTION
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CLF.AR TO!-’ I~I.AY OPTION
~l-I[ILO TOI-
BLACK T91- BU~BLER

SENSOR                                          REF.

IN~ERT VVIRES IHTO
MOTOR TERMI~ALS FROM

GEARDOX SIDE, SOLDER
WIRES DIRECTLY TO MOTOR

| TERMINALS-SNIP ANY
EXCESS WIRE AS~x     ~I~oo ~ ~"~ "~. AssY. NECESSARY.

REF. (2 PLCS):::::::::::::::::::::::::
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SIGMA 900MAX Refrigerated Sampler

i A OALARMS Flowchart
Alarms

L

c~~ c,,-,.~ c~ c~ 1

D.O.                     L~
D.O. T~.
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Horizontal Step 3 - "Submerge Probe To A Known Depth"
Horizontal Orientabon only (fo¢ Verbcll let Ibovl)~
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Pres..~ng ~ CHANGE CHOICE
~ key (r~own it left) ¢ycJe= you

each of the flow umt C.hOK:~ ~
I~ Oes~re~ ~ ~ a~l:~yed, press
the ACCEPT ~oft key to make yo~

Level Unit=

ChoK~

[~m I ~~ t
J

~ ~ ~GE C~CE ~ k~ ~ ~ ~ ~

~ I ~ ACCEPT~~~

~r C~l~m. ~~ R~u~. ~

P~" ~ Q=K~H~ ~ ~
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Prof)er ma~ter~ance of t~e subrnerge<:l lertsor pro0e is �:nt)�~ to ~
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The rate of oxTgen r~:luct,<m, and lf~erefore

~n~t~ ~n ~e ~ (*ns~nt)

~ ~ub~l~ of ~.

SENSOR MEMB~NE ~QUIREME~
T~ ~ of ~ S~G~ ~
~ne m~ ~ ~ o~ ~.

~ ~ ~ ~k~. T~ 2 Md ~

~t ~ al~ ~~

~ N Rtm gua~ ~E MUST
RE~NG ~E ~NG ~. ~ ~
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6.

7. T~hte~

8, U~
~n ~ce (7)

(8) ~a~

10 Turn

~

12.

~~~~(~ 10). ~~

14.

~: N~ al~

~ NOT O~R ~G~.
17. T~n ~ v~t ~ (~ 1) un~ ~ ~ ~.
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Interfacing
[N’r£RFAC’ING_                                          2

STANDARD D~ERFAC~S .................................................................

OPTIONAL IN’IT.~ACF..~ ...........................................
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Pin C * Flow Pulse Input
Wnh the sampler in Flow Count mo0e, ¯ ~.$ to e12VI~C Irtpu( pulse

one count. The 12 VDC I,ne found on Pm A can be used direclJy
w~m ¯ s~ml~e ary �ontact rJosure to Ptn C or In extent= $ to 12
Vt~)C pulse may be ¯p~,nd providing the ground s~le of the exter~l
~n¯l is connecled to the samp~ ground ~t Pin B. This �our!! is
actuated ¯t the beg~nmng of the mput ~gr~l (the leading eOge of the

÷S to ,~ 17 VDC pulr4 w~h ¯ ~lurabon of ~ lea= 25 m~.

Pin D. Liquid L~vel Actuator I Auxiliary Control Input
Ttus hne ~s held st S VDC ths~e the s~mp~er. When shorted to
ground (Pin B) for st leasl 81 seconds, ¯ ~gn¯! is

it to "Wake up" ¯rid begin
resume its =ampitng program. It can be used In �onjunclion with¯ ~mple level float to ¯ctuste the saml~er when IKlulCl is pmsenl or

~ u= u=ea w~n ¯ny aev~ca (such ~s ¯ ~-I mele~) which =reduces ¯

S*U ’UNG portm of r rue n... (m
~uur- ="mgmnmung).                            "

2̄4 VDC (n~X) @~ 00 rr~ (m~0

~ .ormally ¯t 0 VDC, this line switches to ÷12 Vt)C upon any of life
.se~ed events ch~cnbed in C~Xer 4, Prod=mining; see

~lormally an open circuit, this line sw~tches to ground for 90 seconds
¯ t the concdusion of the sampiing program. Used to "wake up"
¯ nother Saml~er !o take over sampling or to signal ¯n operator or
�latalngger upon the complebon of the sainting program.

Cable Required:
Mum-Purpose H~lf Cable Assembly. 10" long - ~ pin connector
on one end, bnnecl wire leads on the olher encL
P/N 141

Multi-Purpose Full Cable Asslmtbly. 10’ long. ~ pin �omtector
* ~_on bom onds.
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OPTIONAL INTERFACES                                                                        -

The fo~,owmg inlerfaces are availal:)~e as

Submerged Level Sensor

Pm Signal ~lcnpt=on Wire Color
A V. Red
B Out * Yell~
C O~. Green
D Ground Bla~

Rain Gauge
(opUonal)

~ Pin I Signal
I A ! * ~ 2 v~

, I~
I. E I not us~ ’
I F I not u~

~ ~el S2149 Rain Ga~)

of ~ ~in ~e ~. ~ ~ ~p) ~ .01 ~         ,
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,,~grna ~XltdAX ReN S.ampler l Cl~pter ,.~x / ~
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t" Channel Description Min. Avg. Max. I
Ck~ecl Conduit. PartJy Full (Cont~

2
~ Unhn~,hed. rcx~h
~ wood form 0015 0.017 0.020
~ w~ ~mvage ~rrm

0.012 0.013 0.018
smoom boa 0.016 0.019 0.020 ,._RulX~ masonry, ¢emen~ 0.018 0.025 0.030 ,
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J O~on ~nu :
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Appendix
Primary Devices & Head
Measurement Locations

oev~ce fo~ mo~ oel~Is.
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Appendix C -

0

Primary Devices & Head L
Measurement Locations -

(Cont~,jed)

Leopold-Lagco Flume -- 2

Flume             .
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Appendix C       LPrimary Devices & Head
Measurement Locations

2
Weir

Round Pipes                    ~
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(! 7) PLC$.

I

(2) PLC~.

(~) P~.
TOROUE TO 16 IN/~

~BLY (8973)
PAGE 1

~NG ~ ~276
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5. ~hen the ~ n-~tsfer ~s �ompk~t¢, the DTU-II
~ill indi~te m~ me Da~ Cell is full ~
I ~lJ ~mt ~ ~ ~ily ~ ~ Full
Ceil ~w.
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Special Key. pad Functions

Clear A II Ceils
This operaaon is ck"s~gnecl to ctu~ck .~’ clear III
fi’~x~ me O’i’U-ll in~ pr~pm~ l, for, a~.~ i~ .f        i                   2

m ~ly �~ ~b ~ih of~

~. "~ ~ill ~ v~ qu~kl~,

~ ~ ~ ~1 ~ ~lfT~ ~a~ ¯/
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Error ~le~sages:
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Contacb’ng American Sigma
Amen¢~ Sigma. I~.

11601 Maple N~e
Medi~ NY 1410]

Toll F~ Help Li~:
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Heal the Bay’s
Third Annual Beach Pollution Report Card

1

,

Pmplred by ~

Roger Go~.e "    -..

Ma~ OokJ’

HEAl. THE BAY: ~ We Ate F ,
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Report Summary

Gro~:ing anecclot£ evidence of the adverse health risks of swimming in Santa Monica Bay has
led to greater public concern about using local beaches and swimming or surfing in the ocean.
Stones of people suffering from illnesses including stomach flu, sinus and ear infections, skin
rashes, and other, more serious illnesses have led to a peroeption from ¯ growing segment of
the public that S~nta Monica Bay is too polluted for safe recreational use. Further adding to
the public’s concern about beach safe~y, recent research by Heal the Bay, the City of Los
Angeles and the Orange County Sanitation Districts has demonstrated that storm drains,
which discharge untreated runoff to Santa Monica Bay beaches, are frequently contaminated
with human sewage.

Heal the Bay’s third annual Beach Poilmion Report was prepared to provide answers to the
public’s questions about water quality. The report does this by indicating which beaches are
dean (most of them) and which beaches may be unsafe for ocean recreation.

The amount of certain bacteria present in the surf zone is our only indication of whether the
beach is safe for recreational contact. Storm drain runoff is the largest source of bacteria to
the beaches of Santa Monica Bay. The network of s~orm drains carry to the beaches runoff
pervaded by bacteria, known as indicator becteria, which are usually not the microorgan~ms
that cause bather illness; however, their concentrations are an indication of the presence of
other microorganisms .that do pose health risks to humans. Sourms of indicator bacteria
include human waste and animal waste. The California State Water gesources Control Board
has set standards for the amount of indicator bacteria that may be pre~ent m shoreline wm

lb~2~f.or.rec~, tion. These standards are net for three different types of surf zone indicator

"̄rot~-t ___~___r-~, ¯. :,,~ ou.,u~ u~. en~u. oo/ect~ves. ~-he ob/ectives in the L.A. County

For the past three years, Heal the Bay has published surf zone bacxerial density data ~rom over

- r,~’T’oru, nave prov~aea tl~e only comprehensive overview of
water quality at Santa Monica Bay beaches. Heal the Bay has analy’zed the bacterial data
provided by local government and has interpreted and transformed the information into letter
grades easily understood by the general public. The grades for beache~ during dry weather
,were quite good, except for those areas adjacent to flowing norm drains. However, the grades
dropped drastically during and up to three days after a measurable rain. During wet weather,
nearly all beaches received failing grades. Ballona Creek, the worst offender, exceeded
County Department of Health Services beach closure and health warning protocol thrtshold~
96.5% of the time tot enterococcus during wet weather.
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V
OConducts Testing of Local Beaches
LS~a M~nica Bay’s shoreline ba~er~olog/ca~ monitoring program is one of the best in the

country, Two agencies test the shoreline water~ of,Santa Monica Bay from M~libu ~outhwa~xl
to the Palos Verdes Peninsula: the Environmental Monitoring Division at the Hyperion
H°a-~ew,ter Treatment Plant for the City of Los Angeles, ~nd the Los Angeles County
Depa~ment of Health Services. The City°of Los Angeles takes daily samples it 17 different
coastal I,~ations along with five sites alon~ Ballona Creek. The City of Lo~ Angeles sampling

2
loc~tioni ~ chosen in order to track the bacteria in the sewage plume from their outf~li five
miles off shor~. As a result, all sites chosen are at |east 1/4 mile sway from storm di~m.
This data gives us a good indication of water quality sway from drains. The Los An~les
County Department of Health Services 0-ACDH$) collects weekly s,~mples every Monday st
32 sites, These sites art generally ~elected near the mouths of storm dr’~im ~nd plen which
¯ r~ notorious for bacterial contamination. The samples ~re taken st s dist~ce of ~0 to
y~’da sway from the dr~n~, ~o the County’s data may provide ~n underestimate of the
b~:terial densities directly in front of storm dr~m.

Beach Closure 

s t,,,.,,u~.~u,. ~ne oo/ew~ves m t~e County beach cJo~ure and heakh warningprotocol ~re: l) 1000 tot~ coliforms per 100 rid., 2) 200 fecaJ �oliforms per 100 ml., and 3)
35 emerococc~ per 100 mL, the F-nvironmentaJ Protection Agency (F-PA) recommended
standard. Any water sampled which aceeda these vsJues wLU lead to the posting olr hea~

st the polluted beach, investigations of the cause of pollution, as~d eve~ bea~fi

T~.’..new, c], osur~ protocol hzs proven to be effective ~ c]osint, beaches ---~" -, ¯ --

have been 13 beach closures for "~ r. ¯ m,.~ uur ~ rt~or~ r~ere..... s t.otal of 58 days; most wer~ directly linked to ~ew "

M~y of the beach closur~ were c~used by ~’wage spills during wet weather, when ~.~.~ ~,
ate often fdled to capacity However a -- -~- _t - ........... es ’ .
m dry weazher. Most notab] , there were z~- z ........ ,, - . y zge sp[lh. Y. at s~.~.~, auur ~ ¯ I Ills ¯
m the last year. All of the a~,~lls w - -~-~-~ ~- ¯ _ ~ ;~ st Kedondo Beach P,er
--"--on vis---~ "      .    .r. e.. ~_~.~ ay ~.os .",nge]e~ ~ounty Health ~,,,u inspection oz toe pier. Waters ad:ace .... t,_a ~ ..... --r--

, ., ,u ,x~x~onoo mmc~ t’ler have a historyof bacterial contamination and it is dear that further pr~autions are needed to abate the
sewage jpill problem.
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The Grading System

Grades for the Beach Report are based on the frequency of bacterial concentrations that
exceeded the County’s beach closure and heatth warning protocol objectives. To receive an
"A’, a beach must not exceed any standard more than 15% of the time; for a "B’, only one
standard is exceeded more than 15% of the time; for a "C’, one stand,xrd is exceeded more
than 20% or tyro standards are exceeded more than 15% of the time; for a "D’, two standards
are exceeded more than 20% or one standard more than 40% of the time; for an "F’, all three
standards are exceeded more that 20% or two standards are exceeded more than 30% of the
time.

In previous Beach Reports, Heal the Bay gave a combined grade for we~ and dry weather at
Santa Monica Bay beaches. Heal the Bay has decided to present only dry and wet weather
grades for the I~92.93 Beach Report. Combined grades could mislead the public about the
contamination of a beach on a year-round basis. The dry weather grade provides an accurate
gauge of water quality for visitors during the popular beach season. As demonstrated in the
tables, most Santa Monica Bay beaches received "A" grades during the dry season.

New Data for 1993

last year the City and County bacterial monitoring data from April 199! until April 1992 was
compiled and analTzed by Heal the Bay to show how beaches throughout Santa Monica
compared to State Ocean Plan standards. This year Heal the Bay analyzed the dry and wet
weather data from April 1992 through March 1993. As a result of the comparison, Heal the
Bay and LACDHS strongly recommend that no one should swim in the ocean for at least
three days after a rainfall (see tables). According to the data, The data compiled this
strongly supported this recommendation, as over $5% of the beaches received a "D" or an
during wet weather. Based on this data, it is imperative that the media take ¯ far more aetiw
role in k~forming the public to stay out of the ocean during and three days after a rain.

After requests from Heal the Bay and other members of the concerned public, the Los Angdes
County Department of Health Services began this year to sample the surf zone at locations
proximate to Malibu Lagoon. The stretch of Malibu Surfrider Beach east of where l,~,oon
waters flow into the Bay did not fare well in its first year of grading. This sampling location
received an "F’. Since the beach in front of the lagoon received such a low grade, it is
imperative that the public be notified of the potential adverse health risks of swimming and
surfing at Surfrider Beach when Malibu lagoon is breached to release excess water.

Most Improved
The beach in front of the Pico/Kemer storm drain received an "A" this year. This is up
an overall grade last year of a "D’, making Santa Monica Beach the most improved along the
Bay. The reason for improvement is the diversion ~ spring otr the drain’s polluted dry.
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weather flow to ~be Hyperion Treatment Plant. The dJversion, put ~n place iointly by the
cities of Santa Monica and Los Angeles, followed years of pressure by Heal the Bay and the
�oncerned public. It is important to note that only the dry. weather flow from Pico/Kenter
is diverted to Hyperion and that Santa Monica Beach should still be avoided during rainfall.
In addition, Latigo Beach in Ma~ibu improved from a "D" to a "B" in dry weather. The cause
of the dismaying 1991 grade there was never confirmed, but the bacterial contamination was
thought to come from construczion runoff from Latigo Canyon.

Not Living Up to Potential
The results of this year’s bacterial monitoring programs yielded a few unexpected ~urpris~
during the dry weather. The Santa Monica Canyon storm drain in Pacific Palisades was
considerably worse t,han last year. This year Santa Monica Canyon will receive an "F" grade,
lower than last year s "D’. Santa Monica Canyon and Malibu l~goon along with Ballona
Creek were by far the most contaminated arras in the Bay. The high counts a~ Santa Moniea
Canyon were unexpe~ed this year and might have resulted from runoff from horse ~tables .
located in the canyon. Since Santa Munica Canyon storm drain empties onto the popular Will
Rogen Scare lk~.h, aba~ement of the problem is urgently needed.

Needs to Improve
The following dry weather hot spots were expected baud on last year’s Beach Pollution
Report and the history of pollution at those locations: Santa Monica Pier ~’D’), Mother’s
Beach (’C’) and the L.A. County Fire Dock (’D’) in Marina del Rey, the beach muth of the
Ashland storm drain (’C’), and Redondo Pier (’C" on the north and "D" on the south fide).
(See tables and graphs).

Class Troublemaker

The worst offender last year and this year was the Pacific Avenue Bridge ~mpling ~ite on
Ballona Creek. During dry weather, BaIluna Creek exceeded bacterial obiectives as Erequeatiy
as any other location during wet weather. For total coliform and enterococcus, Los Angeles
County bacterial obiectives were exceeded 59.2% and ~.9% of the time, rtspectively. During
wet weather, bacterial ob~,ctives were exceeded g6% and 96.5% for total coli~rorm and
enterococc~. This makes Ballona Creek the single most concentra:ed and largest source of
bacterial pollution to the nearshore wasers of Santa Moaica Bay.

Ba/lona Creek has a long, infamous history of sewage overflows, broken sewer lines and illegal
sewer connections. Bafiona Creek is also the largest source of toxic pollutants to the nearthore
wa~ers of the Bay. The pollution not only has an effec~ on the beaches adiacent to the creek
but also the world’s largest, man made small craft harbor, Marina del Rey. The source and
amount of pollution entering the Bay via Balluna Creek needs to be targeted and abated.
Some of the toxic cons~i~n~ in Bal!ona Creek runoff" include a large amount of lead and
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V
petroleum bV~ns from cats, the I~ Brea tarpits, and chemicals iJl~£1y dumped into
the c~k w~ich end up in the s~d~ments at the mouth of the cr~k and in the Mari~.

L

Wet Weather: Keep Outl

The rainfall during the year played two very important roles in the densities of bacteria
1present in shoreline waters. Fire, when it rains, the chanc~ of one swimming in

2�ontaminated water are ~ increased because of the huge volumes (up to 10 billion gallons
per day) of urban runoff flowing to the Bay. Second, the State O~an Plan aandarda and
County Health Department objectives art often ~tceeded by a thousandfold or mor~ during
wet weather. During dry weather the objectives rarely were exceeded by mor~ than ¯ few
hundred bacteria. The high bacteria counts combined with the large toxic pollutant ioad~
during a rain make swimming and surfing a health ~k during wet wcathtr.

Urban runoff engineer~, ~cientins and re~laton have always asmmed that the fu’= major rain
of the year deam out the aorta drain system (the "tint flush" effect), so that the water quality
of runoff in ~ub~luent rain=orrm should i~ much cleaner. The resulu of Heal the Bay’s
~tudy prov~ the decade-old asmmption wrong. This year, a~ well a~ last, wcr¢ t~o olr the
wettest in recent history, but surprisingly, bacterial �oncentratiora did not figaificaatly
decrea~ during times of mended rams. The "tint flush" effect wa~ probably not appar~t
~°r" n_ um .bcr °f rcasom: l)variability in ~torm intensity (rainfall per hour)througho,t th,

) ~ mamtcma and continued
~pr~ma~ely b:),[XX) CatCh basins ~ -~. ..... -’~-

Rainfall also tamed a very Lt~e problem for the ....
it rains, rainwater leak~ ;,,,,-,~- .........~o_s...~g~l~ ~,~e. t .ryatmcat sy~.cm. When
Hyperion Treatment ..... .,~-~r ~._.g~_m. i aa causes a huge mcrtas¢ in flow to the
fl^_a .c__~     . Pinm. D.u.nng last winter, rather than allowin the treatmen~ ~ncr~t)y causm~ ~.no ,4 ....... ,__ ~ .,.          _      g .           t plant to
~...L,, -~ _ ~’ .. US -~,,-f;~ u~ me ~aC;l~ty, excess ||ow wa~ diverted to the,.,uua~ treatment Facili~ The f~:;l;.~ ---:-,,_ . North...... -, .... ¯ ~ru~,~y tr~e~ t~e wastewa~er and disched the

v~r a peno~ o~ two month,.

g tins spnng that all d wentry her flows and nearly all we~ weather spillswer~ now a thing of the pas~ tot Santa Mo.ica i~y. Heal the Bay w~Jl continue to monitor

R0046281



V
A New Study on the Horizon LThe Santa Monica Bay Restoration Proiecx (SMBILP) has approved a ~’si~n for an
epidemiology study to determine the risk of adverse health effects associated with swimming
in Santa Monica Bay. Ther~ has never been a health effects study completed on ngimmers in
Pacific coast waters or on swimmers in urban runoff contaminated waters. The study has
been peer reviewed by the SMBILP technical advisory �ommi~ee and approved by the 53
entities that sit on the management committee including the EPA, the State Water Resoun:~

2
Control Board, the State Department of Health Services and the Los Angeles County
Department of Health Services. One of the major goals of the study is to provide information
that will enable the State Health Department to develop health-risk-based bacteriological
standards for coastal waters

A major Heal the Bay goaJ for the coming year is to u~urt funding for implementation of the
~tudy. In May 1992, Chevron refinery in Irl Sea, undo committed $.$0,000 to the Regional
Water Quality Control Board for implementation of the pilot phase of the epidemiology audy
this summer. Mor~ importantly, Senate Bill 1084, a bill authored by Senator Charles
Caldemn (Los Angeles), should supply hnding for the large Kale study to begin in the
summer of 1994. The bill is currently making its wsy through the state legidatur¢.

Recommendations for Safe Swimming

Until the large scale health effecxs study on people who swim in Santa Monica Bay is
undertaken, Heal the Bay will continue to inform the public about the following ~ of                   "
general recommendatiom for safe beach usage:

People should swim at least 100 yards awsy from flowing storm dmim and the
Redondo Beach and Santa Monica Piers;

Never enter the water during a rain storm, and walt at least three days after the
sxorm has ended before going into the Bay.

These rt~ommendations ar~ more than ~atified because of the results of the 1991, 1992 md
1993 Beach Pollution geporu~

How to Raise a Grade

The most effective way to improve a beach’s grade is to reduce or eliminate any source of
bacterial contamination entering storm drains and ultimately Santa Monica Bay. Strong efforts
by Heal the Bay, local government and the concerned public have rmulted in significant
improvements at the beaches at Latigo Shorts and the Pico-Kenter storm drain. Hea/the Bay
will be working on several proiects over the nexx Jew years that will potentially reduce storm
drain contamination. Among the pro~:ts are the following:

6
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1) Pressure the dries of Hermosa Beach, Redondo Beach and Torrance to divert the
dry weather flow from the Herondo storm drain to the Los Angeles County Sanitation
Districts’ sewage treatment plant m Carson. T~’o storm drains, Manhattan Beach Pier
and the Pico-Kenter storm drain aJready have been successfully diverted to ~ewage
treatment plants;

2) Support the dry of Santa Monica’s efforts to obtain funding for ¯ permanent dry
weather runoff treatment facility for flow from the problematic Pico-Kenter and Santa
Monica Pier norm draiag

3) Pressure the City of Redondo Baach to conduct a ~itary mrvey to detect and
abate the ~our~ of periodic ~ewage ~piils m Redondo Beach Pier;,

4) Implement our Gutter Patrol Program, a community ba.~,,d, public outreach effort
to educate residents of Los Angeles County on the importance of not ruing the ~tree~
as trash cans and that each individual can make a difference in halting norm drain and
beach pollution. Participanu in the program will print a wmbol that telh people "No
Dumping. This Drains to Ogcaa." on a lean S,000 catch basira in the nero y’~r;

5) Pressure the implementing agendes on LA. County’s Ballon¯ Creet Ta~k Force to
follow through on the group’, ~e~age ~pill detection and abatement recommendatiom
for the

6) Watchdog dtim in the Santa Monica Bay water~ed to make rare they are cracking                  "~
down on illegal dtm~ping and illicit discharg~ to the ~orm drain.
dumping from rec~ational vehide~    . . .                     Illegal

~ ilhat~.ewage connections to aorta draim areall too common occurren~ in the re~oa. The EPA tad the RWQCB require ~
to implement this program;

7) Pressure the County to redu¢e the murtm of pollution to Marina del Rey b7
requiring a mandatory vend holding tank dye tablet program, installing holding tank
pump-out facilities with enough gap¯city to ~-rvice the over 6,000 boats in the kLxrina,
~. ~a,.dev?opin, and implementing ,program to reduce ~torm drain poUution to the

$) Work with the interagency Malibu Cre~k Watershed Committee to develop and
quickly implement watershed management and ~ewage abatement recommendatiom.
In the short term, pressure the Cali/omia lX’partment of State Parks and the L.A.
County Lifeguards to provide advance noffication to local newspapers every time
Malibu l~goon is breached;

9) Continue our research with the City of Los Angeles and the Orange Count7
Sanitation Districts on viral contamination of sewage and sediments in storm drains
discharging to 5~nta Moni~ Bay; and
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10) Work with the media to set up a re~lar, weekly Beach Pollution Report that *’ill

L
better inform the public of the bacterial contamination problems at their favorite

Our ultimate goal, of course, is to stop storm drain pollution so that all Santa Monica Bay
beaches art safe for swimming and surfing on a year round b~is. That’s why Heal the Bay                 ]
is active on storm dra~n research, public education, and legislation at the local, mate and federal
levels. However, Heal the Bay can’t do it all alone. If the Bay’s beaches art evtr going to

2
make straight "A’s, the public~ state and local government, and the media art going to have
to play a major part in solving the Bay’s most critical pollution problem.
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Executive Summary                      L

Four separate storm ~’tmts were monitored as part of stormwater monitoring activities for tbe throe Caltrans
Distr~t 7 monitoring stations located in the Los Angeles metropolitan arc¯. The purpose ofth~ monitoring
activities was to fulfill the stormwater monitoring commitments of Caltrans District 7 for the los Angeles

2Regional Water Quality Control Board (Regional Board) for tb~ rainy season November 1995 thn)ugh May
1996. "I)~ monitonng activities w~rc in response to the 1990 NPDES P~nnit No. CA00b 10~1 (Board Ord~
No. 93-081), a 1993 cease and desist order issued by the Regional Board, and ¯ [:),ecember 14, 199,4 court
injunction. Tbe four storms monitored at~ the i:k’cember 12-1], 1995; January 10, 199b; January :10-31,
1996; and February 19-21, 1996 eventa,

Highway stormwater runoff was monitored at three sites. These sites wm ¯djacent to two ~ Angeles
Count), freeway systems (I-40~ and I-101) which drained into three separate receiving waters
Creck, l~m Angeles River. ~d Dominguez Channel). Grab and �omposite samples were manually
m~l analyzed for the list of EPA priority pollutants as reques~l I~, the Regional lJoard, Los Angeles Regina.
Samples w~e manually collected using calibrated composite roadside flumes v, hich diverled ¯ fraction
the flow into plastic-lined lank �ontainers. Samples wer~ ~o11~1 at three separate times during ~h¢ atorm
events: from the flume’s outfall one hour ¯tier the start of flow in Ibe flumes; from th~ storage tanks ¯bou~
four hours al~er the beginning of Ibe mottos; ~1 from the storage lanks at the end of the morro evenu.

Key pollutants with detected e~ncentmtions at or ¯bore ~ ~ethod Detection Limits (MDL.s) included              " "
hacteri~, oil ~d grease, to~l dissolved ~olids, ~al and volatile suspended solids, nitrogen compounds,
phosphorous compounds, BOD, COD, chloride, sulfate., TRPit, ~nd metals (Barium, calcium, chromium,
ra~pper, iron, lead, magnesium, manganese, po:assium, nickel, sodium, and zinc). E4etal �oncentr~uo~
presented in this repo~ relXesent tolal �oncenu-ations, since samples were no~ filtered in the I’~ld or I~
laboratory. Occasional high ha~teria eax~¢.en|rations may have been caused by possible bird droppings in
the collection ~opermus ~l/or presm~ of rodents that may have been living in or ~’ound the inl~ pil~s at
the monitoring

Finally, it should be noted that the 1995.96 Caltmns District 7 monitoring program experienced problems
typically associated with manual sampling. The key disadvants~es included its labor intensiveness, possible
dangers to field personnel, possible human error, need for flow measurement during sampling,, and ¯r~quirement for quick r~,ponse by field personnel to arrive at the ai~es prior ~o the r~in events.                        8
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I. Introduction L

A. Overview

This report pr,:sents a summary ofstormwater monitoring ~ctivities and results for the three ~’all~’~ns District
27 monitoring stalions Iocalcd in the Los Angeles metropolitan arc¯. All sites monitored presented fully

paved mainline sections of high volume traffic freeways. Four separate storm events were monitored.
These included the following events: December 12-13, 1995; J~muary 16, 1996; Janu~O, 30 - .~ i. 1996; and
February 19-21, 1996. Grab ~nd �omposite ~,~mples were mant~lly collected ~nd teslod for ¯ wide
of constituents including bacteri& general minerals, bio~hemi~l oxygen demand, total organic �.~q~n, total
petroleum hydrocarbons, volatile organic compounds, total ~nd volatile suspended ~.olids, Nmi-voi~til¢
organic compounds, metals, ~nd other ¢ompo~md~

Caltrans District 7, which includes Los Angeles ~ Venlura Counties, is the ~"�oed I~ge~l district of
C~ltran$’ 12 geographic districts in terms of work volume. District 7 is unique bec.~use of its exceplior~l
population growth ~hich h~s led to development of mor~ frecw,’ys. There ~ 27 fr~way~ Io~ted within
Dis~¢t 7 (about 900 kilometers) with ~ average of 146 million vehicle kilometer~ traveled oct ¯ dally brats,

The N,’tio~l Pollutant Disch~"ge Elimination System 0~PDES) w~s originally developed by the fede~l
government for the purpose ofregul,’ting wmtewmer ~re,’tment systems. In 1972, the Federal Cle~
Act (CWA) was ¯mended by the Environmental Protection Agency (EPA). It prohibit~ discharge of                 -’~-
pollutants into w,’ters of the United States from storm~,,’ler syslems, unless the discharge is in
with the NPDES permit requirements. In 1957, ~,ongress reauthorized the Clean Water Act, ~nd edictud ¯
�omprehensive nationwide storm water m~n~gemen| program under the NPDES permit pc’ogmm. ,"
federal regulations were fin,,lized in the Federal Register on November 16, 1990.

In California, the EPA’s NPDES permit program is being ~dministered by the State Water R~es Coel~ol
Board (SWRCB) ~nd on a regional basis through the nine California Regional Water Quality Control
(Regional Bo~,ds). On June Ig, 1990, Lo~ Angeles County w~s issued ~n NPDES Muni¢il:~l Pen~it by the
Regional Bo~d, Los Angeles Region, for its storm drain system (’NPDES Permit No. CA 0061654. Bo~d
Order No. 93-081). This permit expired on June I$. 1995 ~nd ~nother five-ye~" permit is in deveiopmeet
~ of this d,’te. The County of Los Angeles, ~s the "Principal Permitlee" of this muniail~l I~tmit,
responsible for administrating the order, ~nd coordinating ~ctivities by ~-.o-Perminecs", including
implementation of local self-monitoring programs, Bes~ Management Practices (BMPs), ~nd pr~
submittal of reports. Caltrans w~s one of the "Co-Perminees" of the Los Angeles County NPDF..S Permit.

As a requirement of the NPDES Permit No. CA 0061654, and in response to the Regional Bo~d
~quircments, a Storm Water Management Plan ($W’MP) for District 7 was submitted on ~ber :2, 1994
~ revised and updated on May g, 1995 for Regional Board review and approval. The gWMP is ~
mound the gt~te of California Best Management Practices Handbook. This r~xx’t was developed in
to the 1990 permit requirements, a 1993 ~ ~I l:)¢sist order issued by the_ Regional Bom’d, ~nd ¯
Dote’tuber i4, ]994 �ourt injunction {’Natural Resources l:k:fcnse Council, ~ al James W. Von ~
No. CV-93-0073-ER., November l[, 1994) regarding Caltrans District 7. The Court Injun~Aion Section I.
A.6 stipulates development and implementation of¯ stormwater monitoring program.
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The SWMP prescnLs methods Io manage runoff qu~li~ from C¯lUlnS f.a¢ilitics. The SV.,qVlp describes
on~zoing storm ~atcr pro~zrams and ~ctivities, and also defines the direction and implcmen~tion s~hedule
fo~ ¯ compr~-nsivc stoms~aP.-t program 1"~ CalL, ins Dist~t 7. T~ SWMP stipulates v~ious storfn~.at~r
pro~r’~ms ~ m particula~ devcl~.nent of’¯ watt, quahty monitoring progJ’m’n to meet the ~quiremcnts of"
the NPDE.5 .~orrnwater program.

In December 19<,}3 and January 1994. C¯ltrans District 7 ~<1 C¯ltrans Division of. New
Materials & Research (DNTM&R) proposed the concept ~ technolog~ of roadside flume for collecting

Waler/Fr~e~¯y Runoff MoniWrino R ....~ ................. .pre,p~d    orm

a’~’~! ull~t~ ~..¯ltranS I0 ~tun ¯ minim,,-- ^r,k~ ___:._=_ .. . . r , ---,
wmt~;r~�~,.i~ ~ tO monl|Or l’our storm e¥~’lLI ~ l~?~4~i. -- on ........... ""

The "Monitoring Implementation" section of" the SWMP proposed monitoring three sites (¯bout 0.~~:iret~ar~menar~fd~.e~h_s..~e.!_in_._~h_e- Los An, se.l.es ,b~. m..Separate runoffevcnL~ were ,o be sampled, The

.^ . .-,~. n,m,mum.s~or~ l~11ple~ mcl~ U~ Imount of’ rainf’¯ll which m~luc~ .~,~,, ,) ¯
mmome~ers iv. ! inches) of’�onlsnuous runoff, o~ ~nduced ¯ rim¯fit .... :__ _, ..... r- -----.~ --.~.

p ~o --,. ,.~ ~ .aa,~-~ea mr tour storm evenL~ pet war, 24 hour~ or m,~.. .... r~ _ _, ¯ o _
storm l~ason ’ . . - --- . --,, .1,~ ~, ~u~ ¯ minimum Or UIr~
-_.. .... s..On ~voe.w. of.the mon~torm8 plan, the ReBel ~ r~uested that word¯no be chart--~
~tln~ u’,~t ~.¯nlples I~ collated [Of’ [our s~orm eVellLS -- *---- ~ ......... ~ _
evenL~ per yr,~r that a~� 24 hour~ or mor~ ~    v,~ ,1~,i, s~mpl~S �Oll~tc~l [or UI¢ f~’st [OUr

, ...... ~, ¯ ,~.~m ,~" u~ cnanBe was Ln.at ~unolin~ of ~ ,~,,,~..

B. Objectives

through May 1996 The monitorin~ ¯¢liv":~ -’~’~-’~ n~-~,m~ .~a~._~_~ t~ rainy s~ason November 1995
|o ~ I                    "

1994 ~oun injun¢lion.               --.... muir ~sue~ oy Ibe Regiona~ Board, and ¯ Deccmb~. 14,

C. Sile Selection Crileri~

Criteria and rationale behind monitoring si|¢ s~le~.s are pms~m|ed in the 1994 District 7,
Moniwring Program. In this pl~n, C.alwans proposed s~onn runoffmoni~oring Born i00% p~ved m~inline
ffeeway~, ~hich was in conformance with tl~ Los Angeles Coumy Moniwring Phm. The plan indic~es
siz~ of each site shall be approximately 0.405 hectares (I acre), which will allow monitoring 01"no~ only
runoff, but aL~o of potentially causative variables, which contribute |o consfitucm loads in the runoff’. The
1994 plan indicated that selection of ~o sites wi|l be rep¢~s~ntalive of mainline ~eeways, with the ~
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II. Hydrology

A. Requirements/Events

As request .e~:l by the Regional Board (Los Angeles Region) on April 19, 1994, C-altrans District 7 is rg’quired
to monitor freeway runoffwat~ qualiLy from four storm events per season. These events should be discrete
and sp,r~ Ih .r~. ghout ~ seas~ to characterize variability and changes during the period. The minimum
reqmr~, sp~ao t)etw.een the events v, as determined to be seven days. ]’he minimum storm n:quirements for
each,.s.tt.e is .the .amount of rainfall which produces about 0.1 inch of �ontinuuus runoff, or for which the
runoll au.ratlon ts at least (4) continuous hour~. AII
~c~i~.,no.fl" in eac.h storage tank. The maximum storm minimum, this storm will accumulate about !.0 inchos atx~ut a 2 inch, 24-bout duration rainfall event, is limited by the sample momge umk volume, which

Table I is a summary of the four events sampled in 199511996 ~..ason. Time, duration, type of~ampling,
~ well ~ general hydrologic information is Wovided.
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TABLE I

Sampling Event Summarym
Caltrans District 7 1995-1996 Storm Water Monitoring

~ Strum T|me of Sampling
rv~wr 4

2~

Ssmpk P~atlve i V~ J V~ ~ ~ "
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B. Rainfall And Flow Records

Table 2, on the next page, provides a summary of rainfall a~d flow depth measurements for the four events
" sampled in the 1995/1996 ~¢t season. Samp[~n~ duralions, total rainl’all depths, Io~l storage tank depths,

, ma.’,,imum rainfall intensities. ~.nd hi~hest flume depths in the duration of the events are summlz’ized. The
I,~r~zest rainfall monitoring event v, as that o1 the February 19-2 I, 1996 (Even! 4) with = miximun~ total

¯ ,~ p~=orded rainiall depth of 4.9.~ inches (at Sile 1 ); ~ the smallest rainfall event occurr~ on Janus), 16, 1996
(Even! 2) v, ith a ma.ximum recorded rainfall depth of 0.142 inches (at Site 3). it should be ~ t~ for long
duration e~,enLs (such as Events I, 3, m~l 4) the .~,ampling durations summaziz~ on Table 2 do no~ necessaril),
~pr~sen! the rainfall event durations. ]’his is due to the fact that, in mos! cases ~fier collection of the fir~
hour and fourth hour samples Ihe field crew left the site v, hil¢ the rainfall w~s continuing ~nd I’~turned to
collect the end ofthe storm sample a few hours Mtet tbe storm.
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TABLE 2
Rainfall Even! Summary

Dblricl 7 1995-1996 Stormwaler Monitorial

SITE I -------------

gV~-~g~

~...____

gV~.~~

SITE2                      SITE3
£VENI’ P£VENI’ EVENT £Vg.NT EVENT EVENT EVENT EVENT EVENT r EVENTI ! 3 ; 4 I 2 3 4 I 2 ..1 4

Date 12-12-9~ J-16-96 1-30..96 2-19-96 12-J2-95 J-16.-96 1-30-96 2-19-96 J2-12-95 J-16-96 J-30-96 2-J9-9612-13-95 !-3 J-96 2-21-96 J2-13-95 J-31-96 ~2-21-96 12-13-95 1-31-96 2-21-96
Sampling || 4 44 51 19Duration 2.5 44 41 4°
(hours) 44 :51

tolal Rainfall 1.22 0.035 1.30 4.95 "-’--" -’-------Deplh (Inche~) 0.43 0.04 1.35 2.1 0.34* 0.142 !.30 2.65
TolalTank 15.75 <0.5"0 $.0 42 -- "-----’- "---------------..--.Depth (Inchea) 1.75 4.0 I$..~ 40 3° 431 I. I 35.5
Maximum 0.16 0.04 00+0 -------- -- _____._
Rainfall 0.24 032 0.01 0*0* 0.16 0.24 0.1Intensity 0.12
(Inchcs,’hourl)

HilheslFJume 0.3 0.1 0+0. -- -- ------- -- .._.___..o+,+++, .... o+, o+ o.,o
Measurements not made ~t the end of storm
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TABLE 3 (Continued)
Test Methods, Field Sample Containera and Pr~ervative,

-~ Sample Number of
--

Sample Type Te~{ blelbod Container/Volume Coatainer~ Pre~rvative
2++ Composile EPA 507 (N-P. Glas~ Bottle/ i HgCI~ ~1, 4°CPesticides) I Liter

- Composite EPA 410. I (COD) Glass Boule/ I H~SO,. Cool, 4~
-- & 415.1 (TOC) 250ml

-- Compotite (All �ompound~ HDPE*/ 2 Cool, 4"C

Composite EPA 350.3 (TAN) GI~ Bottle/ I H~SO** pH<2,

-- 365.2 (Phm.)

-- C6,-~ite EPA 415. I (TPH) Glar~ Bottle/ I HCl’ Cool’ 4~
I Liter "

Table $) 500 ml pH<2, Cool’ 4"C ¯

¯ HPDE: High Density Polyethyleae
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0.13 2 NA
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0

I, I.~2.          .

02 I 6,0

0.~1% of
N~O,

" 0 3 NA

0,1 I Yl

T~~ ¯ . ¯

Vinyl Ac~ ¯

~ ~ Vinyl ~ ¯ . ¯
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C. Constituents Tested From Composite Sample~

L
mmc~oratory Method Detection Lintits, u well ts EPA Standard Method Detection Limi~

I
I
I
I
I

!
!
!
!
!
I
I
I
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p Ma~mum P~r. ~ ~ EPA’"

2-P~Im¢
7 ~ys ~t~l C~I. 4 "C J I~ NA

ex~t~ 0 ~1% ~

" 001" 00S 0

001 0.0S NA

0.01 0,0~ , 0,014
4, ~DDD .

" 0.~8 OOS 0,011
4,

0.01]° 0.1 0,012

" 0.~ 0,0~ 0,014

0.1" 0.~ 0.~

0.02 ¯ O. I

n j
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IV. Results of Analysis
L

A. Detected Pollutant~

Tables 6 through 9 provide ¯ summzry of laboratory r~sults for the detected pollutants tested fxx)m the

.... ,,, . a.ry 16: 1996, January 30.31, 1996, and February 19-21, ]996. The detected pollu~nb:~r~pr~scnt poi!u[ants ~,tl.~ �onccntrahon$ at or ¯                      ¯    ¯ ¯

~e~io~al Board Tables 4 ,--
.. ,( . m~d 5) h~d r~sults ~low detection limits. The ma’ori of ’

g
lor were never oetecled, Of pm’licular note ~ ,k. ~.,_,:, ..... 9 . ly . �o~$.t=tu.n .~. analy’z~d
compounds, which oiv n " _ ...... .0~ ~.zn~ �o~_ pounos ~no zemi-volatde anic

~ � th<’=r lOw yNX)r . or~
li,~ted in Table I0 (Section IV.(::,).
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TABLE 7

STORM 2

1ST 4 Hour ~lS~"-" 4 Hour









With
This section provides ¯ general sammary of key problems associated with xampling and analy~ical
procedure~ thai may have contributed to d~viatcd and, or inaccurale results. Some of these problems were
controllable a.ad some not; however, the reader should evaluate the reported results in conside~tion of the
prt)blems encountered. Some of the,~ problems may be ¢liminaled in future similar ~.tmpling programs. The

f°/l°~ ing is" gcner-al de~cripti°n of these probiems~ the �onst,,uents results that m,y be suspecl due ,o theseproblems, and ¯ brief explan¯tton of solutions ~hich could Possibly prevem the problems from r~ccurring.

were exlremely high. "l’he~e high �oncentr,qions may have be~n caused by possible bird droppings in the
collection apparatus and/or presence of rodents Out! m~y have been living in or around the inlet pipes ¯t the
moniloring station, in order to preven! this problem from recurring, i! is necessary to clean all ~,pparal~
used in s,,mpling event prior to the event. Also prior to the st¯rl of the event, ¯ll flumes and inlet pipe~

~ould.be b~shed and flushed u~ th~ the). are intact and clean of all debris; and the holding tank liner~ mull
ee replaced with new ones. in order to have adequate lime to clean all ¯pparatus and flush ¯ll pipes and
flumes prior to the storm events, the field erew needs to mobilize to the sile$ at lea.~ o~e to two hour~ prior
to the r~trl of the rainfall evenl. As the field records indw.a!e, in | few c.ases the field crew ¯!rived ¯l the ~ile~
immedi-tely prior to the even~ ~hich indicates th-t there m~,y have nol been adequate lime to properly
clean the siles. The decision to mobilize to the sile~ in most cases was ~ on inform¯lion obtained fm~
the Los Angeles County -l:~rly Warning (Alert) system. This involved reliance on information obtained from
rernole stations located in the directKm of the weather fronts moving to the ~ and ¢slimating the time that
it would take for the front to reach the $ite~. This did no~ ¯lways prove to be reli¯ble, in the fulure it would
be advantageous to be connected to the Alerl rystem’s "Dectalk" ¯latin ot similar rT,~ems which �ould help
in em’lier mobilization of staff to the lilea.

in many obst~ved ~ ($uch ~ at Evenl i, tile 2 and Evem 3, site 3) lea~ were detected in the ~torage tank
iine~ at the end ofthe ’=arnpling evenls; however, the storage tanks held adequate ~orm w¯ter for Mmple~
to be collected. Even though no{ observed by the field personnel ¯l the time of the rmmplin8 evenl& the
h~gher than u~l �oncentra,on of cerlam compounds (specifically TDS and metals) in the utmple collected
¯ l the end of storm (specifically when concentrations are higher than the four-hour �omposite tample
eoecenlration) may be an indication thai ~orage lank liner~ at other ~ile~ and other event~ m¯y have occun~d
~ well. As ¯ result, such ~ample~ are �oesidered compromised and were not rt’po~ed. The liner icakage
causes a higher than norm¯l accumulation of tediments in the stormwater in the tank& which in turn m¯y
result in higher concentration of ce~ain �ompound~ such ~ metals and TDS.

The concentration values reported here for me~als represent the worst case ~.enario and may not present ¯
realistic picture. The total recoverable metals method was used, representing metals in the dissolved form
plus metals associated with .~dimenL The pr~.edure typically used to obtain total recoverable metals
includes acidifying the entire sample at the lime of collection with nitric acid. At the lime of analysis the
t~,nple is heated with acid and ~ubstanti-lly reduced in volume. The digested is filtered and diluted in
volume~ and is then ready for analysis. To obtain dissolved metal concemnlions in ¯ ~ample, it should be
filten~l through ¯ 0.45 pm filter at the time of collection and the liquid phase of the ~:nple is thon acidif’ted
with niu’ic acid (at the time of collection).
~ recommended that ¯                If metals are lo be monitored in the 1996-1997 rainy season, itcombination of total r~xx)verable and dis.solved metal concenu’mion~ be measured to
give a more re.alistic pictu~.
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Constituent~ Not Dete~ted in the
Caltrans District 7, 1995-1995 Storm \Vater Samples

Constituents Not Detected in G~b Constitucnn Not Detect~ in Com~sit¢
Samples (continued) Samples (continued)

Volatile O~anic Com~unds (~ntinu~): ~m~Volatil~ O~aai¢ Com~ua~
(~ntinu~):

Vinyl Ace~t¢
Vinyl Chl~i~

~nz (~) Ac~in¢
D~nz (a,h) An~

1,4-Dich~n~ne
I~-D~h~ne

3,3’-Dichl~d~
2,4-Dim~ol~e
2,~Dmi~olu~

Di~yl~i~
~yl Mc~lf~

Hex~hl~

I-N~y~
2-Naph~y~
2-Ni~il~

N-Ni~n.~py~

I ~,4,5-T~ch

R0046335



TABLE 10 (continued)
Constituents Not Detected in the

C’altrans District 7, 1995-1995 Storm Water Sample~

C’onstituents Not Detected in Grab C,onstituents Not Detected in C,ompmite

~ Samples (continued) Samples (continued)

Othera:

-BHC

&-BHC
~-BHC

4,4-DDD
4,4-DDE

Eadosulhm II

Polycblortaated BIpImnyls:

Atocle¢. i 242

Nitrogen ~d Plmspkoro~s

40
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9, that ~ere detected only on sp~s~ octagons ~nd not at all sites. F~ �~ple ~ ~ ~ of ~e~ble

Te~¢hlor~thene, ~d Toluene), ~d at low �oncen~tmns at Site 3 ~o1~, Xy~ ~
T~chlo~thene). In such ~ one may ~lleve ~at such low ~cu~c~ = ~e ~ low
concent~tions, may ~ ~nt ~ ~cen~tions of the ~llut~ts in ~ ~ ~t~ ~pl~.                  ~
Collection, la~mto~’ ~l)sis, ~d ~ ~ning e~ may have affribut~ ~ting ~11~= ~t may
have n~ in ~li~ ~ p~nt at MD~. T=ble I I pmvid~ = list of~e~ ~.

2
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TABLE I I
It"Rarely Detected Constituenb In the

Caltraus District 7, 1995-1995 Storm Water Samples

Rarely Detected Constituents Rarely Detected Constituents
in Grab Samples in Composite Samples

Purgeabl¢ Volatile: ~¢ml-Volatile Organic Compommd~: 22-Butanone (MEK)
Toluene Benzo(a) Anthmc~mXylenes (’roll) Bcnz, yl Alcohol

Teu-~,h Ioro~,~ Bu~yk B~-nzyl i~~

1,3 -Diphenylhydrlzi~

Tlmllium

:Z-X4eo~y~pa~,noi (O-Crm~)                        -
4,-Ivl~d~ylp~m~l (P-4::nmol)

4z
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.~itc I - Dcccmbcr 8, 1995 -Ficld \’isit
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Site ! - December 8, 1995 - Field Visit

Site I - December 8, 1995 - Field Visit





Sile 2 - December 8, 1995. Field Vbl!

Site :2 - December 8, 1995 - Field Visit
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Site i - December 8, 1995 - Field Visit
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Site 2 - December 8, 1995 - Field Visit R0046345
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,~it¢ 3 - l)�¢cmbcr 8, 1995. Field YLti!

,,

Site 3 - December 8, 1995 - Field Visit
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Site 3 - December 8, 1995 - Field Visit

q

Site 3 - December 8, 1995 - Field Visit R0046348
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.~il(’ 2 -.lanuar~ 16, 1996 - ,~amplin~ F~.~ enl 2
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~ilc 3 - l)rccmhrr 12, 1996..~ampling Even! I

Site 3 - I)rccmber 12, 1996 - Samplin[I F.~cnt !
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Nile .!. l)ecrmbcr 12, 1996. Sampling Event I

. ~, . ~ ..~

¯ _’~:.~.~.’, ..~ ~-. " I

Sitc 3 -Dccembcr 12, 1996 - Samplin~o Event !
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SECTION 1 - INTRODUCTION L
1.1 REQUEST AND AUTHORITY

The Natural Resources Conservation Service (NRCS), formerly the Soil ConServation Service ($C$),
was r~quested to prepare a Natural Resourte Plan by the Topanga-Las Virgenes Resoorte
Conservation District (RCD). A letter of request and Proposal to Study was submitted to the NRCS
State Conservationist on May 15, 1990. The r~quested assistance _was .to address resourr.e problems

2and concerns, with emphasis on water quality and quantity, in the Mahbu C~ek Watersh~.

The Topanga-Las Virgenes Resoua:e Conservation District, Topanga. California, was formed under
Division 9 of the Public Resources Code, State of California. As a legal sulxlivision of the state, tbe
district is responsible for land and water resourte conservation within its boundaries and, as inch, i~
empowered to enter into agreements for securing and implementing plans for land and water
�onservation with federal, state, and local agencies and with individuals and private groups.

The Watershed Protection and Flood Prevention Act, Public Law 566, 83rd Congre~, 68, Star. 666,
as amended, authorized the U.S. Department of Agriculture to provide planning assistance to federal,

prevention,
_.so_~l, ~ related re~.urce_ .

...... .,, ~x~ma:m ~ntrOl, water quality, ltootlrecreation, fish and wildlife, and other �.oncerm.

1.2 OVERVIEW OF STUDY

Under Section 208 of the Federal Water Pollution Control Act Anz-ndments of 1972 tl~ 5outlzrn .-
ga¢i’ ’

¯ ¯

nq.npomt so~rces to ~ �ontri~tmg to an existing, or ,~,~,-~.,~, .....
,_~. _~,..,~..y~a.g ra~o..w~, o.,r._sm..pec~"

U ¯ , , .-~.,v.a~ ~t~vit~, ~¢ptl¢ ~ 51�111S, annnscwcrea communR]es. "/’wentv-five ~ears 1 ..... ~-~ ...........
=,~- ~ amc soirees ~re ~ �OIRriOot10g tOquality �oncerns in Malibo Crock and Malibu lagoon.

I, Identifies and describes lor.al problems associated with water quality amd quantit7 (including
a]t~red flow

’gh¢ combination of urbanization and imported water has �.h~tged the d)rna11~cs of
watersbed’$ sue.ares and the lagoon. Malibu Creek is an aiternd u~.am system which
ins been ~hangnd from a very low flow summer stream, being ie~ than 0.~ cubic feet
per second (cfs), to ten (lO) ~ that amount. The low flows will continue to H.~ due
to in, reuses in lawn L,’rigafion and nonpoint ~ from population growth. This
i~formation is further detailed in Se~ion Tht~.

R0046362
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SECTION 1 - INTRODUCTION

The inventoo, work also brought out the fact that the main water quality concerns are
high levels of nutrients and bacteria causing eutrophication in some of the surface water
bo~ies and inhibiting the beneficial uses. Mor~ de~ails about water quality can be found
in Section Four of this report.

2. Develops, evaluates, and compares treatments that address these r~our¢~

Information about typical NRCS conservation practices which, when applied, can reduce
nonpoint source pollution, erosion, sedimentation, and excess water runoff, can be found
in Section Five and Appendix B. Each individual treah’ncnt site will need to be
evaluated separately; therefore, information regarding the conservation practic~
provided in general terms.

3, ld .... tegies and funding sour¢~ through local, t~ate, and/or

I.I EXPECTED USES OF TH~ STUDY

the Malibu Cr~k Water, bed u):    ~" "’ ~ ~xl~";~=u m a~st r~nt~, groups, and ngenci~ in

1,4 lOCAl., PARTICIPATION IN I~,,ANNING i~FORT

AdvLsory Comm~tte~ (Chaired by the RCD), the Teclmi^-, e_~ ......... .xpe_r ...on

rdmwn on Table 1, Pubhc ParticapaOon (TLVRCD, 1993).

1.$ PREVIOUS PROJECT SCOPING AND STUDIES IN THE WATERSHED

Numerous individuals, private and public groups, and public agencies have recognized the Mah’bu
Creek Watershed’s potential for recreation, fish and wildlife, and a resource base for �oastal warm-
quality. Many individuals have recognized the watershed as an environmentally att~ctive place to
live - and work. They have expressed the desire to participate in a pr~.ess aimed at improving and
maintaining the environmental health and resources of the watershed. Several groups were involved
in the continually changing watershed planning efforts.
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O
TABLE I - PUBLIC PARTICIPATION IN PLANNING PROCESS L

Ahmanson I.~nd Company San~ Monica Bay Restoration Proje~
w Agoura Hills, City of Santa Monica Mountains Conserwney
, ~ American Oceans Campaign Santa Monica Mountain¢ Task For~ 1Save Open Spac~Calabasas. City of Save Our Coast~ California Coastal Commission Sierra Club 2,, California Coastal Con.s~rv~u’~y Surfrider FoundationCalifornia Department of Conservation
,~ California Department of Fish ~md G~me Thousand Oaks, City of,.~ California Department of Parks ~xt _.Topanga Canyon Flocdplain Management CA(2: Recreation lopanga-Las Virgenes ~ Conservation,~ California Department of Water Resources DistrictCalifornia Regional Water Quali~ Triunfo County Sanitation Dbt~,ict"~ Control Board

Ctlifornia St,he Pol3~cdmic University, U.S. IX’panment of Agriculture, Natural~" Pomona Resources Conservation Service~ C~lifornia State Semte (formerly Soil Conservation Service)California State University Northrklg¢ U.S. Environmental Protection Agem’y., Califorai~ Trout U.S. House of Representativ~¯ Califomb Urban Forint Council (Anthony Beilcnson’s Rep.)
Uuive~it), of Califorail, Lo~ All~el~

1Endangered Habiutt~ ~
Enviroum~t Now                      V~.tuta, County of

Friends of C~b~-ro ~

.., Lu V.i~ms Hom~r,m~ r~l. Comult~ats rod hxlividuals imlud~l:

~ Los An~l~s, ~ of $~n Fincham, Advanc~l
EnvL,’onmental Systems.- Malibou I.~ke Mountain Club Adam Gilbert

Malibu Boardrid~s Norman Haynl¢, Developer/~onsultam.--, Malitm. City of
jT.Ol~Cttm~ght. Repormr. Daily NewsMalibu

" Malibu Surfing Association Tom Sinclair. WWSMalibu Wastewater Study Group John $1ezak
i-" Moumains P,e~tomtion Trust l~ter Warshall. Consultant

National Park Servi~
(Santa Moniea Motmmins

National R~. Area)                                                                   I
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SECTION 1 - INTRODUCTION

A Coordinated Resource Management Planning (CRMP) group was organized in July ~ u89. The
group authored the "Malibu Watershed. Ma-r~agement Criteria Overview°. Represent~)ves of fifteen
groups reviewed azw.! approved the document.

A Malibu Creek Watershed Group, initiated by State Senator Gary Ham and sponsored t~y the
California Coastal Commission, began meeting Mar~h 1991. Twenty.nine organiz~ti(,:~ were
represented at the six Group meetim, s This process culminated in the preparation ~ ~hstribution of
a Mission Statement and a Scope of Work for Malibu Creek Watershed Studie~.

The Topanga-L~s Virgenes Resource Conservation District (’RCD) and the S~nt~ Monh:a Bay
Restoration Project (SMBRP) assumed leadership roles in coordinating efforts of all i~,,.~rested p,trtie~
in preparing a Natural Resource Plan for the watershed. An informat|on meeting wa.~ F-’ld on
September 16, 1991. Approximately 70 people attended, representing 40 different a~.,,~es,

X,_,-_:-_,~,:,,u.~...r~. ~ .watersnea rwatura~ Kesource Plan. A companion t~lan ha~ h,~n ,~,.,,,,~¢d for the~nu~ momca my n.y the Sm,~ Mom¢~ Bay Restoration Prqj~ct. --- -----

Many other groups and ,,gencie$ trove prepared plato that ~ffect portiere of tbe M~lib0 Creek
Watershed. Some of these led to the formation of ~ cities. "The 101 Corridor Pian’~ ~he ongoit~
Trails Plan, ongoing .menic highways.plato, ~nd development plans, such ~ those for
Ranch. Micor. Baldwin, Gillette Ranch. ~,nd others. Regional ~nd large m’ea plannin~
the city and county general plans ~,nd development ~ilowances within their ~pheres ofi~,fluetx:e.
Other plans that ~ffect large portions of the watershed ~re those of the National Park 8.~rvi¢~ ~x~
California Department of Park-, taxi Recreation. T~..se *gencie$ m’~ ¯.~ted in obt~inh~g
managing public lands by the conservancy group~/agencie~. Coastal Conservancy. Sa~ Mo~�:~
Mountaim Comerv~m¢),, ~nd Mount~im Recre~tmn ~xI Comcrv~tioa

1.~ "FA(~ILITA’I’ED ADVISORY COM~ MEETIN~.~$

During the course of the mceting~ it ~ ~pi~rent to the RCD ~xl SMBRP tl~t:
.1) More than 40, perhaps ~ trmny as 80 ~gencie~.       ~xl               be

�onsensus decision could be made, ard;

~,~ watershed population was politically ~rot~ and appr~iated particil~10 .[I¢

At the second Advisory Committee meeting for the Natural Resource Plan study, the }~UD
SMBRP agr~d to select a facilitator a~l fund and manage the facilitation

Patricia Bidol-Padva, Ph.D. and Beth Greenwood, I.D. (Director) of Common Orouwl: Center for
Cooperative Solutions of the University of California, Davis were selected to mediate ~lm planning

The resulting Comprehensive Malibu .Creek W.aterahed.Mediation Effort was ~ fir~ ~ul_ti=psny
mediation in the study area to engage tmpacte~ parties trom the upstream mountain trO, the
beac-~f~ront communities, ~ the Bay in joint planning for the total ecosystem and ~ ~atet~hed a~ ¯
whole (Bidol-Padva, 1994).

4
R004B3O~



V
SECTION 1 - INTRODUCTION

OThe facilitation process resulled in ¯ to~al of 234 action goals. These goals were refined, di.~ussed,            L

and voted on by the group. A smaller lis! of 111 action items resulted at the end of this mediation
elton, ttcather Trim of the Los An.eeles Regional Water Control Boa~ reorganized ¯ml grouped
these items Io obtain ¯ final iis! of 44 action uems. Tl~s~ 4-4 igems line ltsted m APl~tlglix A.

While these items generally focus on the local action m-ed~, some of the items also klentify
information gaps. The inlormation prvvided in this report may ~lp to begin ~o fill in ~ information
gaps so the local people can move forward to ¯¢.¢omplish tl~ aesignated ~:tions,

1,7 SUPPORTI~’G DOCLrMENTATION
Other documents published in conjunction with this report aml all l~hnical ~i~tion
viewed 1! ~ NRC..~ C,l|il’ol’ll~ ~le Off~..e in Davi~, CA.

i ~-m......__ -_
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SECTION 2 - WATERSHED RESOURCES                                                       L
2.1 BACKGROUND

°~T~?..a.Y^~.~o_ne:_of_ ~ estuaries ~.n Cali,f~,rnia currently listed in the Natio~ ,,,.~, c-on a,.~"~, m~ster¢o by the U.$. Enviroamemal ~;r~ctionAgency for the purpose of improving and/or maiw.~mng coastal water quality.

Malitm Lagoon provides valuable esmarine habitat that serves as an outdoor classroom and offers

2
many recreational opportunities as well as providt~.g habitat for rare and endangered species. The
lagoon is one of the lew lagoon-type estuaries on ~ south coast that drain into the Santa Morfica Bay.
Mallbu Creek is home tO the southern-most steelhe~d run in existence, which ¯t one time extended
south to Baja California.

" Malibu Beach is internationally known for its prime surfing conditions and ts ¯ popular destination for
¯ o beachgoers and vacationers. The beach is part of the highly valued recreation areas along the Santa

, -.
Monica Bay coastline and includes the Malilm Lagoon State Beach,

The Malibu Creek Watershed is famous for its movie studio ~ets and the hundreds of movies tha~
been filmed in th~ area,

2.2 LOCATION AND SI2~
Malibu Creek and its tributaries drain a 109 squar~ mile area of the Santa Monica Mountains aM              1
Igljaccnl $imi Hills (se¢ Figure J, Location Map)..Malibu         ’ ¯    ." into S,nta drain

¯ .,, i/llle$ we.st olios Anvelcs a .... : ...... "" ;~.,.,.;,uu g..l~CK Watershod is IOCll~! rl’i,ekl."--’�’ " nYI’~IUA’UiI&|Cl |WO- I’ll Ih ....~,----I.._a ¯ , __ ;~,au]Y ~ ~- -~- wmgi~ilC~J 15 JOCaICX] in IK~’T~W~m ~ ,Angeles County, and the remaining third is in southeastern Venmra County. The watershed has ~
mbdivided into eight subwatersheds for �onvememe during ~ study. Figure 2 outlima

The watershed is crossed by U.$. Highway !01 (Ventura Freeway) and California Highwa 1    ira:
Coax1 Highway). Malibu Canyon Road/Las Virge~es Road fo~- -’- ..... Y (1~"           n

_¢o_rnmut¢ ¯long ~ H~wy_101 corridor ¢ac.h da....... ,~ r,=rsons use th¢ Paci.c Coast Highway a~4 ~I~Canyon-Mulholla~l Highw¯y �orridors for ~ommuting, both withia tl~ watersl~1 a~
between the cities of Venawa and Los Angeles.

_ Located within the southern California coastal bell the planning area is c, haractvria~ ~ I

watershed The watersh~,~ ..... ~ me ~ annual precipitation lwo storm rmn~,rm
southern half being the coastal mountains and the ~’~rthern ha!f being the inland basins with small
hills. ~ ¯r-=mfall of the southern half of the watershed is influenced by the coastal mountains
averages 24 inches ofr~infall a~ntmlly. The a°rt.be~’a haJfl:~as a basin tab-if’all effec= a~lavt=.~,~cs 14
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~ 2. WATERSHED RESOURCES

Marine sandstone, shale, igneous rock, and semiconsolidated material occupy the major pan of the O
uplands. Loamy, silty, and clayey soils such as Castaic, Diablo, Nacimiento, and San Benito soils,

L
-" formed in material weathered from shale. Sandy soils, ~ch as Gaviota, formed in material weathered

from sandstone.

The Malibu Creek Water~hed contains 38 soil series mapping units in the Ventura County portion and
40 soil series mapping units in the Los Aneeles County portion of the watershed. Details,

1.-"
descriptions, and soil mapping may b~ obtained from the appropriate soil surveys:

USDA.SCS and University of California, Agricultural Experiment Station; Soil Survey. Venrura

2" ~; April 1970.

USDA-SCS and the Topan~a-l.as Virgenes RC’D and the Los Angeles County Department of"
County Engineer; Soils of ihe Malibu Area. California. With Farm and Non-Fari~.
~; Octotx:r 1967.

2,7 SURFACE WATER RESOURC’ES

The water resources of the Malibu Creek watershed are diverse. Most of the waterways were
ephen’~ral streams, but extensive us~ of reclaimed water in the watershed has inereas~ flowt

The larger tributaries to Malibu Creek have bex:on~ perennial through most or all of the year since
irrigation and the use of reclaimed water have become widespread. Prior to this, most of these
streams were intermittent to ephemeral with the exception of Las Virgenes Creek, lower Medea

.urn ~,esua~e t.al~e to Malibu l.~gooa, IresI~d flows at all times, including drought periods. The flows have also inr.reased in average volume.

l.~kes in the watershed are mostly of relatively small surlrace tre..a m~! depth. Most of the I~ke~ ~
manmade for water supply or recreation. The lakes, except for Las Virgenes Reservoir, are not
currently used for regular water supply though recharge of the ground water is ~complished and
emergency water supply uses may occur.

Malibu Creek outlets to Santa Monie.a Bay through Malitm l~goon. Malibu l-*goon is closed most of
¯ . the year by a sand and gravel bar, opening only when larger storm flows come down the creek or the

lagoon overflows from smaller and/or continuous flows. The lagoon is breached mechanic.ally when
the low flows have occurred for a long period of time. The bat is replaced by the currents in the bay
after only a few wee.ks.

2.8 GROUND WATI~

l                           .strum. all.uvium were npted by Earl S.
.’l’.opanga Fo .rmation. The Lower Topam, a Fo~at~m~k’ -~me-..n~. -t~,__Sl~_ -r~gs e .mana__~ Ir~.m the Lower

tams, me southern boundaries of     ¯                          the :~anta Momeathe basra, and along the lower reaches of Malibu CanyonSurface water enters the steeply north dipping strata ~ emerges as springs where the strata are cut
by streams. The most important springs of tlais type are found in the upper

¯ , Sierra Canyon, and an unnamed tributary due south of Ce.ntm’y Reservoir. reaches of Cold Cr,~.l~ I~
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2. WATERSHED RESOURCES - V

OPrior to the construction of dams and the importation of water, Malibu Creek and its tributaries were
losing streams, meaning the water disappeared below the streambed surface. The exceptions were

Ldiscontinuous stream segments associated with springs and Mahbu Creek below its confluence with
_Las Virgenes Creek. F_.3,cept for springs emanating from the Lower Topanga Formation, ground

water fed by precipitation roughly paralleled the topography, converging m the valleys. The ground
water then continued with a downstream gradient along the valleys towards the ocean; emerging as a
gaimng stream (with the water appearing on the surface) below the conlluence of l.,as Virgenes Creek.

The advent of dams and imported water has produced additional upvalley gaining stream segments.
Dams typically are secured in bedrock, intercepting downvalley movement of ground water, causing

- 2water storage within valley walls, water mounding, and upstream stream bank storage. In addition,
dams prolong flows, increasing streambank, floodplain, and ,,’alley wall storage downstream. An
additional factor promoting increased gaining stream segments in the basin is the concrete lir~l

_channels. Concrete Ilrg"d charmels l"~uc¢ streambed infiltration and intercept iatra-flow waters that
would have infiltrated into ground water through pervious atreambeds.

Ground water is impacted by infiltrating surface and percolating ground waters, some of which
contain contaminants. Septic systems can affect ground water by contamination with bacteria and
nutrients. Ground water will ultimately surface and can then aflect surface water quality. "rite
combination of high water table and coarse soils and beach sands in the Malibu area may limit
filtration ¢apabiliue= from on-site r~wa~¢ systems. Studies bare no~ been done to docum¢nt ~
impacts.

2.9 SOCIAL AND ECONOMIC CHARACTERISTIC~

1Although the Malibu Creek watershed boundary does nol directly coincide with the census tttct
boundaries, a general mmmary of the social and economic characteristics of the watershed population    ,_

2.9.1 POPULATION CltARAC’I’ERIS"TIC~ "

,,. = ~.u l~n~m am so etassln~. ~¢aian nou~nold =me of the populatiol~n "u~ ~e - Uwatersh~, is $69,0~10.. More than .40 p~.r~nt of ti~ population bare high-end white-Collar jObS, =
as execurave or pro=essiormJ specialty jobs (UCLA, 1994).

Residents view the area as diverse. This diversity, however, is not social, economic, or racial; by
large it i~ physical. Though bound together by regional governance in schools and water supply         -

-
res=dents see little commonalty among the ne=ghborhoods built in the region. Physically diverse’~
those areas may be, they are no~ diverse by any other standard. The communities =’e homogeneous,
both racially and economically. ~ values are extremely high, even by southern C.~lifornia           -
standazds, thus limiting affordability. The median home values in different parts of the watershed
range from about $240,000 to :$420,000, with enclaves and ocean view properties considerably
higher. About 33 percent of the dwellings in the ,w.,atershed _a~ m.ul~-family housing or high-co=
condominiums. Home ownership rates are about                                              -
higher for the single family hom¢s (UCLA, 1994)7 percent for the multi-family residences and

2.4
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Population        Table 2 - Census Data 1990
Urban
Rural 77. 100

-- TOTAL 11

Fmmicity
Black I,I00American Indian,

Eskimo, Aleut 200 < 1%Asian or Pacific~ Islander 5,200White 81,000 92%Other 1,100Proportion of
population of

- Hispamc Origin 4.500 $ %
- Percent Uaemployed 3.4 %

Median Household Income            $69,400

_ Per Capita hxaxae
$36.500

-- When Hbming waz conttmcled:
lkfor~ 1950
1950 to 1959
1960 to 1969                      17%
1970 to 1979
1980 to 1990                      41%

_. 2,10 LAND OWNERSH!P AND USE

-
~id~nce indicates that the Malibu coast has been inhabited by humans for more than 7,000

- t.os Angeles metropolitan complex ¯ n of
r~uced grazm~ and incrr.as~ recreational activiti~ and urban dcv~lopmcm in the wa~rsbed.

_ Th~ watershed contains about 69,900 acres. A bre~down of the acreages of land use types within
each subwatershed are shown in Table 3. Figur~ 3 is a land us~ map and shows the distribution of

The watershed is located near a major metropolitan area, yet includes larg~ areas of open space.
Despite the extensive urbanization, large areas remain undeveloped in the upper watershed. A
significant
(Recreauonponion of the watershed lies within the Santa Monica Mountains National Recr~tion Area" Area) and other park areas. The numerous parLs within the R~reation Area’s boumlariesprovide opportunities for hiking, fishing, horseback riding trails, camping, birdwatching, and other¯ outdoor activities. A c.omparL~n of Figures 4 and 5 shows the changes in vegetative patterns between

-- the 1930s and the present. Maps provided by National Park Service, Santa Monica Mountain
National Recreation A~a.
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l~nd ownership in the 69.900 acre walershed has a large public component, with the National
Service’s Santa Monica Mountains National Recreation Area holding 6.740 acres and the California
State Parks and Recreation Department holding 8,510 acres. Each of the ¢xxmties and various citi¢~
also holds title to land for parks, sc,/x~is, and other public uses,

Recent residentiallurban development has resulted in the conversion of large blocks of middle
upper watershed open space to urban landscape. The watershed includes the Cities of Malibu,
Calabasas, Agoura Hills, Westlake Village, and Thousand Oaks. all of which have expanded
sigmficantly in population since the 1990 census. Sever~l additional large subdivision
~been proposed and are now pending before Ventura Count,, o.,-, I ........ Lprojeets have

More rund and unincorporated oornmunities exist within the watershed also. In ~ddition, ¯ number of’
..~..v~te__~Is lying, in .and around the publicly owned lands ,,re being develo to s"     "
,.,~,~yw..~ m a rura~ .setung, or. to an estate setting on steeper lands. The de~ilil~ of ingle fmnib’
~evmopments range trom one awelling per 20 acres to one dwelling per acre, with ~’e’deve

Most of the populated area is sew~red and is served by the l~s Virgenes Municipal Water District and
the Triunfo County Sanitation District. Approximately 2,300 septic tanks are still used in the
watershed. Concentrations of septic tanks occur in the City of Malibu, Cold Cr~k Canyon ate.a, the
Malibou Lake area, and in the Seminole Hot Springs area. Other septic tank ittstallations are k~ated
in relatively isolated areas or for older homes just outside of service treas.

2.12 ~ WATERSHED Et2OSY~
The increase in development has str~s~ and changed ecosystems. Buildings, pavement, lawn~,
highways, etc. have replaced natural habitats. Imported water has allowed humans to increase their
population beyond the nanwal sustainability. Increased stream flows have changed riparian and
aquatics systems, and increased opportunities for salmonid and other fresh water species. Increased
fresh water is altering the ecosystems of Malitm Creek and the lagoon, changing l~e biological

2.12.1 WILDI.IFE HABITATS AND PLANT COMMUNITI~

The predominant habitat types in the watershed include woodland, valley oak savannah, mixed
chaparral, coastal sage scrub, coastal salt marsh, and annual grassland, with inclusions of riparian and
other habitat types. These habitat types are characteristic of the South Coast bioregion,
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Malibu Creek Watershe(
Historic Vegetation

Santa Momca Mountains National Recre~
vegetation surveyed 1930-1834

under the direction of A. E. Wieslande~
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Santa Monica Mountains NaUonal Recreation Area
ve~etation surveyed 1930-1934

under the direcUon of A. E. Wieslander
U.8. Forest Service

* 1990 Development has been superimposed oll the "

Historic Vegetation map Io show vegetative changes.
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2. WATERSHED RF~;OLrRCES

O
A wide variety, of wildlife and localized plant communities can be found associated with the streams

L
and waterbodies of the Malibu Creek Watershed. These include at least lwo populatiorts of wild trout,
one the southern-most run of steelhead in the United States. The arroyo chub is still found in Malibu
Creek and the tidewater goby was recently reintroduced to the Malibu Lagoon. Non-native fish found
in the waterways include goldlish, largemouth bass, and bluecill. An unknown number of aquatic
insects and benthic orgamsms also inhabit the waterbodics an~l streams (USDI, 1993).

/
Riparian Habitats

2[:re~h Emergent Wetl,a~ communities are found near small ponds, lakes, and streams in localized
areas throughout the watershed. The dominant plants are sedges, tules, and cattails. Fresh emergent
wetlands are ~rnong the most productive habitats in California.

Approximately 134 acres of intermittent wetlands and 95 acres of perennial wetlands have been found
in the Malibu watershed, comprising approximately 20 percent of the tresh emergent wetlands in tl~
Santa Monica Bay watershed. The largest area of Ireshwater wetland occurs in upper Medea Cr~k,
tround the various reservoirs, and alon~ creeks in th~ water~hed (Josselyn, 1993).

Wildlife that utilizes this habitat includes the gre¯t blue heron, An~rican peregrine falcon, red-winged
blackbird, and western aquatic garter anake.

~ habitat consists of strearm and rivers characterized by intermittent or continually running
water. A total of 157 miles of riverine habitat occurs in the Malibu watershed (Josseyn, 1993). Of
this, two and ¯ half miles provide fish barrier.free ac~s to the ~.ean and provide habitat for the
sotlthern-most I~:el~ead rim on the west

The fish found in Malibu Creek include steelhead and rainbow trout, arroyo chub, Pacif’g ..lampr~,
and various introduced species such as .bluegill: grin                                              ’

c__~y.s.t.em ~ the southwestern pond turtle, Californiastenaer salamander, California newl,    ;,gy gmatma, ar~real salamander, California toad, and
Pacific tree frog (Southwestern Herpetologists Society, 1987).

~ habitat includes standing water bodies such as ponds, lakes, and reservoin. The fi~                    ’
species in this habitat are introduced warmwater fish such as largemouth bass, various annfish, and
mosquito fisla. This habitat is important for a variety of birds, mammals, and muthwe~tern pond

Saline Eme~ent Wetlard in the Malibu Creek Watershed is also called coastal talt marsh in ~
inventories. The salt marsh habitat encompasses about 33 acres around Malibu Lagoon and is ¯
component of the Pacific Flyway, an important habitat for migratory birds. This acreage repre~,,nts
57 percent of the salt marsh habitat in the Santa Monica Bay water, cal. The plants in this community
are adapted to a high concentration of salt, little wave action, and tnaembic soils. Some of the
characteristic plains are: ~ verbena, saltbush, beach primrose, picUeweed, seepweed, salt gra~,
and sea blitz.

Typical bird species include brown pelican, Ame~k:an avocet, wilier, marbled godwit, and ~
other shorebird¯°
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Estuarine habitat occurs in Malibu Lagoon, one of the last remaining estuaries in Los Angeles
OCounty. Historically. it was much larger than preens day and hosted a larger variety of native

species. The adjacent land was developed in the 1900s and at one time the area was used as a general

_
gfill site, CaITrans dump site, ba.~ball lield, and was sprayed on a regular basis with ¯ mixnzre of 80

percent diesel oil and 20 percent pesticide for mosquito control.

In 1983, restoration began for Malibu Lagoon with the development of three channels and mudflat
habitat, construction of trails and bridges, and managed water levels. The lagoon currently includes
13 acres of aquatic habitat and 22 acres of terrestri     "
Virgenes Resource ConservatV-,- r~;o,.: ......... i.__al habitat for a total of 33 ae,-,-- t-r
natural h ....... -,~-, ,~,oy). lhe salini ..... %.t’P~lga’Las

P ys~cal processes, release of imp’, ,.a ..........~ g .radtent fl.uctuates wldel ow"r-vrl ..... ~’, -~ art||lclal breaching of the ~a~lbaru%g to
The lagoon serves as important habitat for 14 fLsh species including

the t!dewater gob),, steelhead,
lagoon area, of which 78 ¯re waterbird$ and 73 landbirds. These include gulls, coots, ducks,
Cahforrua kdhfhh, lop smelt, and arrow goby. A total of 151 bird spo::tes ¯re known to use the

-tnow.v plovers, sandpipers, ~d least terns.

]~J.3.tz’n.~ habitat extends from the upper limit of the unvegetated shore to the ocean. Malibu’s marine      "
habitat is pan of the Santa Monica Bay. Vegetation is characterized by phytoplarflcton in the zone of
light penetration. This habitat supports seven specie_t of marine mammals, ~verai pela$ic birds
including the brown pelican, and manyfsh species.

~i~arian Woodland/Valley Foothill Rirmti,ll] habitats occur ¯long can on and v
eptu:meral, intermittent, or perermaal -qreams in ....

Y alley bottoms wivery ~teep slopes The ,’~-,,,-; ...........nutr|ent-nen soils, or withi ..........th.

Generally the riparian �ommunity is diverse Ind multil:;" ..,,v,,,.,,~u vy huma~ tu,�.
._

story. Dominant lant i ’ Y red, with both an u
elderberry CaJ’r..~a~_ ~__.R~�., es ,.nclud.e ~z’royo willow, California ,o,.t. .........nder-=ory over-

cottonwoods and alden (USDI, 1993). ¯ r©nmant populauon of b~g leaf maplet
--

, rmg-taue~l cats, California mou                                ,Cahforrua ~ Pacific tree fro~, ,.,.~,,¢,.~. .......... ntain Kingsnake, rin~-nect. ¯
water, and obtaining food (USDI, 1993). Lower Malibu Cr~k is an important component to the

.... -~ m¢ rip¯nan corridor for tnvel,     .-~outhern-run steelhcad trout habitat. Feral animals, such as cats and dogs, reduce the native wildiif~

Ualong the riparian corridon at ¯ greater rote than elsewhere because of the distance between cover and
water, a~l the necessary usage of the ¢orridon by ¯II specie,.

Seven major upland plant communities or habitats exist in the Malibu Creek Waten, l~d. ~

- 8

habitats are Coastal Sage Scrub, Chaparral, Coast ’
Oak Savanna, Annual Grassl Lwe Oak Woodland, VaIle¯ ¯ and/Valley Grassl . y Oak Woodland/V

tat has been discussed ~ .......... parum Woodland. The
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_Valley Oak Woodlaqd.,’Valle.), Oak Savanna habitat is found in a few locations where broader valleys
Oexist m the watcrshc.d. "]his watershed l~~at the southern-most edge of the valley oak range. Valley

goaks reach a~.es of 400.-600 )’ears and Mstoncallv had an undcrstory of native grasses and forbes.
Most of the oak colonies have been removed or ~inned for agricultural or developmental purposes.        -
Most of the grassland under’story has been chanced from the perrnnial natives to imported (invader)
annual species. ’The oak seedlincs have not sufi,’Jved in large numbers because of grazing and other
factors, resulting in a habitat co~istlng of mostly large trees. Native understory species include
purple net.dlegrass, Mariposa lily, coast goldfield and other wildflowers. Imported species include
~,’lld oat and npgut brome (USDI, 1993).

Characteristic wildlife inclt.,des American kestrels, scrub jays, acorn woodpeckers, gray foxes, and
muJc deer (USDI, 1993).

The ~a.n.._d_ habitat occurs on rolling hills and bottoms where soils are not suitable for trt~
and shrubs because of clay content, limited depth, or droughtiness. The grasslands also occur
adjacent to and as an under’story to many of the other habitats. The original native grasslands were
perennial bunchgrasses. "J’he present grasslands are largely introduced annual grosses. ~ome of the
grasslands may have been converted from chaparral, or oak woodland to provide grazing for livestock
or open-field recreation opportunities (USDI, 1993). Both annual and perennial species m’e present,
im::luding: wild oats, red bromc, mredle srass, redstem filare~, and California poppy.

Characteristic wildlife includes turkey vultures, bomed larks, western meadowlarks, Iongtailed          ,..
weasels, ~ badgers (USDI, 1993).

’The ~ habitat exists on the cliffs taxi rock otttcroppings of sedimentary, ttk"~.,t,~mrphJc,          .... ,..
and volcanic rocks ~Jong the ridges and peaks of the watershed hills taxi mountains. Chaparral i~
found irl the crevices ~ $nlali Soil-holding ~xe,ts. Lichens, club moss, add dttdleya3 ~re fotLtKI Oat ~
rock faces in protected m~a, (USDI, 1993).

Chtractefi.xtic wildlife includes turkey vultm~s, canyon wrens, common ravens, prairie f~com, voles,
r~l~its, coyotes, ring-tailed cats, mule ~ and r,k’xmks (USDI, 1993).

The Coastal Salt Marsh and Coastal Stra~ habitats occur only in the Malibu Lagoon area, as the
rtmaix~er of the watershed fromage on the Bay has been developed for urban uses. The Coastal
habitats include sandy beaches and shifting sands. Plants include dodder, salt grass, pickJewt~, and
sea blite on the strand. Plants further inland include sand verbena, silver be.achweed, saltbush, and
beach morning glory (USDI, 1993). lma’~uced species include the iceplant and vasious other

CharacteriZe wildlife includes brown pelicans, american avocets, willets, marbled godwits,
sanderlings, western gulls, and a variety of other species that may be resident or wansients (USDI,
1993). Nesting and feeding on the sands has been nearly obliterated because of the extensive
deveiopmem and use of the area for n~a’tation and the development of the adjoining areas and the
coastal strand for m.ban uses.
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2.14 EN’DE.\IIC PL.~NT SPECI~
OPlant, shrub, and tr~e p~cics in the Malibu Cre~k Watershed arc numerous and plentiful. About 644

L
species of native plan~and 236 si",ccies of intro~Juced plants arc found in the watershed.
Communities of plant s~’cics arc it’~lod~l in the sections on habitat (USDI, 1993). Partial lists or
publications of plants, shn~bs, and 1reds in the Malibu Cr,.~k Watersh~l may b¢ obtained from or used
at the To.panga-La~ Virgencs Resource Conservation District or National Park Service offices.

2.15 TItREATE.N’ED AND EN’DANGERED
SPECIESNine birds, one fish~ and one plant that are Permanen! or seasonal rcsiden! species in the Malibu

2Crock Watershed are Iedcrally listed as thrcaterg, d or endangered. Nineteen additional state-listed
species may occur within the watershed. Another forty-rune species are candidates for federal listing
or have been proposed for listing (USDI, 1993). The listing of species is shown in Table 4. ExUnct
species or POtentially extinct species that do no! exist in ~he watershed are not included, as any action,
taken to preserve the resource base will not aff~�l them.

2.15.1 SO~ STF-F.~F.AD

.S0utl~’rn. steelhead used to occur in coastal streams south of San Francisco Bay to the Sanlo Domingo

i~.t ptor~6~t. Malib. C~k is ~e sou~m-most s ,eharmelization, and m,,,,, Pal .... ..spaw.ncrs. Habitat loss from ,~,,,,,...s.we~_._ k~.wn to contain ¯

.... - ,uuuO~ io ¯lX~t 0~� petl~cn! of JU forl~,l’

~Soulkg’m steelhead am uniquely adapted to the warm mterm~ttera streams of
lI~j, typically spawn from January to March bu
spawn ups’t~.am and return to the �~..,, .... :-.:.,__ t wall .enter Malibu Creek w ,, ,~.- t.__C~l~tfo..r~..

-., ,,,uw. ,Juvemtes will remain’in
re rapid.g._royth due t.o the warm waterand low yuunger age Uno¢ ¯. c°nditions allostreamf]ow allow ¯ sand    " . ¯ r natural condmo

~ fo.r part of the year fo,-’; ...._l~_.er..to .bUdd up, ¢losino the ~ ......ns, the longshore current
mougt)t to be . ~    met~e.aa to sta m __ _ pen connection wRh¯ the reason sou~Tn s,,-"- .......Y the ocean for ¯ lonoe- ,; .... theunportam a.,’e.a for juvenile -.,.,r-.,,u reach larger sizes zg~ b_x ,,.e’..; ,~.,~. tins extra ~ la

rearing habitat. Anificia! breaching of the lagoon sand spit can cause
suddea r..hang~ in salinity and wa~. temperature which r.an re.suit in Ucelhe.ad mortality.

2.15.2 TIDL:WATER GOBy

~Tbe tidewater goby was reintroduced imo Malibu
¯J~esource Conservation D" " ¯ Lagoon m 1991 b ¯

¯ -~-,-,, -. u~ tagoon until the late 1960s. "T~..s~atewide go.by populauon has been reduced to 50 percent du
¯ ¯gory ~s federally listed as endangered and

¯ to loss ofcoastal, brackish water habi "    . _.Sta~ proposed for lis " nat’~e, ha.b,tat. The
Hedionda Lggoon in San Diego Coumy .......

~,~= ~-oumy to Aqua
The primary factors influencing t~e .,,.,,;,,-, -_-,
non.seasonaj imporaxl water, " ....~ ~ RProduction of ~is species include sil~y s~limenZs,

-- "lagoon pollutioa, non-native species, reduction or habitat and breaching of the
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2.16 FIRE

Both the coastal sage scrub and the southern California chaparral vegetation types are very fire prone.
Grasslands and oak woodlands usually have less available fuel but will also bum fiercely during the
right conditions. All of these types become even more fire prone as the terrain becomes steeper. Add
to this hazard the complexity oi human development and the vagaries of the weather, and the fire risks
in the study area are severe.

In their undeveloped condition without any fire protection, these areas can bum at natural intervals of
between l0 to ..50+ years depending on a combination of local conditions. Studies of chareoal in
sediments give lon.~cr fire inte~,als, while studies of veeetation ages or bum records give medium to
short intervals. Mlnnich (1983) conducted a study which compared like areas in northern Mexico and
southern Califbrma to gage the influence of fire suppression in chaparral vegetation. Wildlifes ar~
routinely suppressed in southern California. and generally left to burn in northern Baja. During the
eight year study period both areas has fire bum over 8 percent of the acreage, or about 1 percent per
year; m California. 203 fires burned an average of 1950 acres each, while in Baja 488 fires burned an
average 480 acres each. In California over 70 percent of the fires occurred after September 1, versus
only 20 percent in Baja, The implication is that even though both areas burned about 1 percent of the
acreage each year, California’s fires were less frequent, burned larger acreages and usually burned
during the worst weather conditions. To make this scenario worse, the weather and development
patterns in California leave watersheds and property prom to severe post-fire flood damages. This
well documented series of events is referred to as the fire/flood sequence, so the real impacts of ¯
wildfire can only be seen over a period of several years. All of this nmans the well being of ~ area
residents is closely reliant upon the overall condition of the water¯lind.

A detailed wildfire defense plan is beyond the scope of this study, but some general comments e.an b¢
made. Because study results differ, and no one is really sure what is the best fire regime, fire
plarmers usually aim at managing scrub and chaparral vegetation types on about 20 year cycles. This
results m only 5 percent of an area being impacted by fuel treatment each year, and it avoids tim
heavy build-up of dead fuel which can lead to large fires with high bum intensities. While prescribed
burning is very useful for trtatmg iacge areas of hazardous fuels, the more developed an area
becomes, the more difficult and expensive prescribed burning becomes; and tim more important it is
to have fax resistant landscaping and building construction. There is one thing that is becoming ¢l~ar:
it’s not if an area will burn, but when it will bum. There is rarely ¯ simple solution to ¯ complex
problem and in this ease the only reasonable thing that can be done is to implement ¯ mix of land
mamgement, fire/fuel mamgemeat, development controls and use management which is responsive to
the reality of tl~ fat regain,.

One of the most frequently d~ parts of a balanced program i.� ~ me of prescribed burning. It
is one of the most cost effective methods to manage vegetation, but it does require some preparation
and has it limitations, it is best to have an established network of fuelbreaks, water developments, air
and ground access, staging arms, environmental documentation, and an established imer-agemy
�oordination system.

Other methods of vegetati~ mamgemem must be used where development, enviromnent or air
quality restrictions preclude the use of fax. Some areas can be selectively treated with hand labor or
mac.l~inery to cut, crush, shred or vegetation to reduce the fax hazard without impacting nearby ThE
species and their habitat or without endangering nearby residences. Domestic livestock can be used to
reduce fuel loads by grazing. Roadsides can be hand cleared or treated with fax retard¯at. Special
landscaping can be used which minimizes the fax hazard around developments. Building codes can
emphasize fire resistant design. Zoning can limit development m fax prone are.as. Areas can he
closed to all use during periods of high fax danger, or specific uses can be limited to safer areas or
conditions. In areas where options are limited, debris basins can be installed to Uap sediment from
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fires and reduce downstream impacts. All of these approaches can be used in whatever combination
work.s for a stx, cific area and is appropriate for a cormnumty’s needs.

After the Old Topanga fire of 1993. the NPS and the Los Aneeles County Fire Department developed
a fire history map showing the number of fires in the area sin~e 1925. "l~is map is Figure 6.

2.17 CULTURAL RESOURCES

The Santa Monica Mountains have one of the highest densities of archaeological sites for ~ny
mountain range in the world, lluman habitation of the Santa Monica Mountains dates back at le.ast
10,000 years; 12,000 years according to some rrports, ltuman influences range from the Native

_ Americans, including the canyon subcultures, to the latest developers. Some of the influence groups
were: Chumash, Gabrielino/’l"ongva. prehistoric traders, Aleutian Island raiders, Otter hunters (fur
trappers/traders). Central Valley raiders (Mission period). Spanish, Mexican, Californianos, Blacks,
Asians, Europeans, and the Canyon Cultures (Topanga. Mailbu, Palisades, Coldwater, Beverly)
(USDI. 1993).

The Santa Monica Mountains are the boundary between the Chumash and Gabrielino,rTongva. ~
_ two complex societies shared many elements of material culture but had fundamentally different

languages, r~iigions, and social orgamzation. These societies were also among the wealthiest and
most powerful societies in what is today known as California. The boundary between these ~3¢ieties
is a broad interface zone, including most of the Santa Monica, (USDI, 1993).

Archaeological sites in the watershed include Chuma.~ pictographs. These pictographs have been
described by one archaeologist as the _most .spectacul.a.r, in. the_world.. At least two of the pictograph
.tires ~ located in the watershed and more sttes are ItxeJy. 1 nese sites are a subject of extreme public
interest, yet are religious and sacred sites for the Native Americans. These dichotomi~ rtquir=
~.nsitive management and responsibility (USDI, 1993).

"Fnere are numerous other archaeological sites in the watershed, perhaps more than 300 COSDI, 1993).
Many of these sites art known, but not all are listed on the National Register or in the Archaeological
Information Center. These would include sacred sites, bedrock mortar sites, villages, middens, and
burial sites. Other religious/spiritual sites are likely because of the extreme topography of the aria.

Paleontologic sites may exist in the watershed; though none art known at present, there art tim, in
adjacent valleys of the Santa Monica Mountains (USDI, 1993).

The Santa Monica Mountains have benefitted from a diversity of cultural influences. The narrow
rugged canyons have lent themselves to development of unique enclaves or communities that maintain
their distinctiveness over long time periods. The ability of the mountains to foster and tolerate
cultural diversity may be one of their most important cultural aspects (USDI, 1993).
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SECTION 3 - WATER QUANTITY LNFORMATION AND ISSUES

L
The Malibu Creek Watershed study arr.a encompasses a rich diversity of physical r~ources and
human activi .ty. This is briefly described in Section 2. The following sections focus on the most
sigmficant resources of interest: water quanuty and wa~r quality.

3.1 SOURCES OF WATER

There are four sources of water in the Malib~ Creek watershed: precipitation, groundwater, imported, 2

3.1.1 PRECIPITATION

Two storm panerns, influenced by topography, overlay the watershed. The watershed can be
topographically described by two main !eatures with the southern half being coastal mountains and the
northern half being inland basins with small hills. The rainfall of the so, them half of the watershed is
influenced by the coastal mountains and averages 24 inches of rainfall grumally. The northern half
has a basra rainfall effect and averages 14 inches annually.

HYdrologically. the watershed has changed over time due to urbanization and the addition of
unpermeable ground cover. From 1931 to 1965 the average annual water yield was 12,185 acre-feet
¯ t the Cold Creek stream g:ige. The majority of this yield was due to precipitation. The average
yield between 1965 and 1992, ¯t the same gage. was 27,250 acre-feet. The average rainfall for there
two periods was the tame. The 100 percent increase in yield appears to be due to urbanization.

3.1.2 IMPORTED WATI~t

In 1992, 20,000 acre-feet of water was imported into the watershed. "I’ne imported water is
from the Metropolitan Water District of Southern California. There ¯re ¯t lea~t four operating
community wells and ¯ few private domestic wells are m operation. Two of the community wells are
operated by Las Virgenes Municipal Water District (LVMWD) and two are operated by Wesflake
lake management. Water from the LVMWD wells are blended with reclaimed water fer landscape
irrigation. The importation of water began in the late 1960s when heavy urban development began in

Th~ water is brought into the watershed in ¯ network of pipes. The only time the imported water
becomes pan of the landscape is when it is spread on the ground by irrigation, pipe breakage, or used
for irrigation as reclaimed water.

3.1.3 RECLAIMED AND TREATED WATER

Also mentioned previously was the reclaimed water sold by the LVMWD and the Triuafo Cout~
Sanitation District as ¯ joint venture, for the irrigation of open space and landscaping. In the summer
months as much 4,780 acre-feet of reclaimed water was sold in one year. An additional 4,000 acre-__
feet of water is we.ated and discharged by Tapia annually.
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3. WATER QUANTITY INFOILMATION AND ISSUES

3.1.4 GROUN DWATF..R

The LVMWD m",d Triunfo County Sanitation District joint venture use wells to supplement the
reclaimed water during peak summer demand with about 1,000,000 gallom per day capacit-j,. The
Westlak¢ Lake Management Assoctation also operates wells.

3.2 USES OF WATER

The main uses of imported water in the Malibu Creek watershed are domestic, ~,ome agricultural, grid
landscaping. The water u.s~l for landscaping irrigation is supplemented by the use of reclaimed
water.

3.3 STREAM FLOWS

There are flows from Lake Sherwood, Lake Eleanor, Westlake l.~ke, Lake Lindero, Malibou Like,
Century Reservoir, other small lakes, and four major tributaries that drain into the main channel of
Malibu Creek. Malitm Creek drains into the lagoon at the oudet of the watershed and from there into
Santa Monic.a Bay.

Stream gage USGS NO. (11105500) was installed at the lower end of the watershed just below Cold
Creek in 1931. The drainage area at the gage is 105 sq. mi. The gage was installed in 1931 and
operated by the Los Angeles County Flood Control District (LACFCD) in conjunction with the U. $.
Geological Survey (USGS) until 1979. The data was originally published by USGS from 1931 to
.!978. The Los Angeles County Department of Public Works has maintained the gage since 1979.

Low flow summer conditions include the months of June through October, with September being
repre.sentative of the period. Using gage data, it         ¯

was determined that the average daily flow forSeptember during the water years of 1931 to 1965 was 0.18 cubic feet per gecond (¢fs).

3.4 ANNUAL WATER YIEI.D

The annual yield is the expression of runoff from storms, excess water from ~ubdivisions and
businesses, septic tank seepage, spring flows, and wastewater trea~ent plant treated water discharge.
The annual yield, in acr~-leet, has doubled since the 1930s and can he tied to urbanization.

For water years 1931 through 1965 the average annual yield in acre-feet was 12,185. The yield for
water years 1966 through 1992 more than doubled to 27,250 acre-feet. Of the 27,250 acre-feet, an
average of 4,500 acre-feet is treated water discharged from the Tapia Wastewater Treatment Plant
(Tapia). At least 4,500 to 5,000 acre-feet of the yield are from home uses and lawn irrigation, with ¯
net yield to the lagoon of 2,500 to 3,500 acre-feet; creek riparian zone evapotranspiration uses 750
acre-feet. About 730 acre-feet are from gross septic tank seepage to the creek, with a net yield of 500
acre-feet after evapotranspiration losses. The remaining 19,000 to 20,250 acre-feet are from the
actual rairffall yield from the watershed in a year. There is an average of 3.2 inches of direct rut~ff
annually from rainfall and urbanization sources. The pre-1965 annual direct runoff, before

,~,,,~,~- axm trngauon o~ tanascapiag, both associated with urbaniz~
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OThe major distributor of potable water in the watershed, LVMWD brought in an average of 20,000

t
acre-leet per year as of 1992. No community water wells are used for potable water; a few domestic
wells are used where District water is not available.

Inflow to the Tapia wastewater treatment plant presently varies from 6.6 to 10.6 million gallons per
day (MGD). The a,,’er.~ce is 7.75 MGD. The inflow in acre-feet per year for the years 1990, 1991,
and 1992 was 8,500, 8.~00, and 8,800 respectively. The plant has the capacity to handle 16 MGD

1
alter completion of a recent expansion.

Tapia sells reclaimed water for agricultural, open space, and lawn irrigation. In the sunm~r months,2an average of 4,500 acre-feet is sold, which is the present capacity of the pumping system.

Tables 5 and 6 compare the water use uptake by land use and the watershed in 1934 to the water use
uptake and the watershed yield of present aay. Figure 7 depict~ a typical water budget of 1934 vema
Figure 8 which depicts the present. Note that the average precipitation is the r~me for both
conditions. The change in ya:id is due to land use changes and imported water.

3.5 FLOW TO MALIBU LAGOON

The total yield in 1992 from the watershed was 67,330 acre-feet. This amount, minus minor ~
from evaporation and seepage, reached Malitm Lagoon.

3.6 E~ OF URBANIZATION ON STORM RUNOFF

Urbanization changes ¯ watershed’s response to precipitation. The most common effects ~te reduced
infiltration and decreased travel time, which increase peak discharges and runoff. Runoff ia
determined pri~. arily by the amount of precipitation and !nf..~ltration characteristics related to toil tyl~e,
impervious surtaces, and surface retention. Travel time ts aetermined primarily by slope, length 61~
flow path, depth of flow, and roughness of flow surfaces. Peak discharges are based on the
relationship of these parameters and on the total drainage area of ~ watershed, the location of the
development, the effects of any flood control works or other natural or manmade storage, and the
time distribution of rainfall during ¯ given storm event.

The conversion of rural land to urban land temporarily increases surface erosion and permanently
increases the discharge and volume of storm runoff in a watershed. It causes other problems that
affect soil and water. An urban or urbanizing watershed is one in which impervious surfaces oover or
will soon cover ¯ considerable area.
buildings. Natural flow paths in the wat~rsnea may oe rep~acea or supplemented by paved guttm,
storm sewers, or other elements of artificial drainage.

Hydrologic studies to determine runoff and peak discharge are based on long-term streamflow records
for the area. Such records are seldom available for small drainage areas. Even where they are
available, accurate statistical analysis of them is usually impossible because of the convemon of land
to urban uses during the period of record. It is necessary to estimate peak discharges with hydrologic
models based on measurable watershed characteristics. Only through an understanding of these
characteristics and experience in using these models can sound judgments be made on how to alter
model parameters to reflect changing watershed conditions.
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3. WATER QUANTITY INFORMATION AND ISSUES

3.7 BASE FLOWS FROM URBANIZATION

A typical subdivision containing 400 homes with a density of six houses per acre was used to measure
drainage outlet summer flows. This typica~ sub0ivision ~’as built on bedrock with a single drainage
outlet. This was the first study to rn~asur~ the urban runoll component which includes lawn irrigation
and other urban uses. In 1993, the NRCS on three separate occasions during the summer measured
the stream flow. ]’his amount ranged from 48 to 50 gallons per minute. A visual inspection of the
neighborhood was made to see if water was noticeable in the gutters. There was enough evidence to
accurately state that this water was from lawns and water usage such as washing driveways.

Other subdivisions were then surveyed visually for the same characteristics. There was the game
amount of water in the gutter system in any given subdivision with this population density.

With the available evidence, a rule of thumb was developed that there is 50 gallons per minute runoff
reaching the creek system for each 400 homes in the watershed, Apartments were not �onsiderS.
This flow occurs 24 hours a day and all year excel~ for rainy period~.

As an example, there is a 36" diameter oak tree in the creek bottom 1.300 feet downstream from the
sampled subdivision. There is now a pool of water around this tree and the pool is full of cattails and
willows. Oaks of this type do not usually grow in water and the tree could not have achieved tiffs
under the present conditions. The current flow conditions are due to 65 acres of urbaaization
occurring upsUr.am in the past ten years.

This survey and study has substantiated why ephemeral streams in the watershed are now perennial
downstream of urbanization. The total base flow due to urbanization is 2.37 cfs. By using 1990
census data, base flows for each of the eighl subwalersheda were calculated and are shown in Table 7,

,., Table 7: _g.s_.e_ Flows for l=-ach Subwate~[~
I.zct6on Homes Gross Flow* Surf___~’~_ Flow**
Hidden Valley 625 78W~tiak~ 10,855 1,350 44~ gpmLindero Canyon 2.801 350 115 gpmTriunfo Canyon 2,978

~
120 gpmPalo Comado 4.735 200 gpmLts Virgen~ 3.766 470 155Cold Creek 93 100 30 ~Malibu Canyon 111 0 0

* Gross flow is total water from bouses in the subwatershed.
** Surface flow is the remaining flow after evapowanspiration.

3.8 PEAK FLOWS

The SCS Technical Release 20 (’rR-20), Hydrology for Project Formulation, program was used to
model the hydrologic characteristics of ,.he watershed. TR-20 modeled the enta-e watershed with
average antecedent runoff conditions, and 24 hour precipitation for 2-, 5-, 10-, 25-, 50-, and 100-year
fr~uencies or any specific rainfall amount from an actual storm. The model has the ability to handle
complex watersheds such as Malibu Creek. Th~ information was used to run the AGNPS model.
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O
The data from stream gage (l 1105500) for water years 1965 to 1993 was entered into a Flood

I LFrequency Analysis (FFA) program to compute peak discharges for 2, 5, 10, 25, 50, and 100- year
return periods. The "]’R-20 peak dischar.~es at the outlet oi subwatershed 31 were compared to streazn
ga.~e (11105500). The peak di~har.ces lot return periods 2-, 5-, 10--, and 25-year, were high
compared to the stream gage for the same frequency years.

The TR-20 model calculates runoff flows for various storm frequencies and at specified subwatershed
-points in the watershed. The inlonnation used to represent the model data for the present condition

model developed and run is included in the technical documentation. Other conditiom may be input 2to the model to represent projected development, burned and unburned conditions, et~.

Peak discharges were computed for each of the 47 larger subwatersheds in the Malibu Creek
Watershed. The data from these watersheds were combined into eight subwatersheds units to
uniformly represent the watershed and to present the overall data. The subwatersheds dischar~�~ ate
for single storms that are of the return frequency t~own in the table following.

Table 8 shows the peak discharges for various Ictum periods for the eight ~ubwaterahedl.               ""

Table 8 - Peak Discharges in cfs For A Given Single Storm Event
Subwater~hed 2 yr 5 yr 10 yr 25 yr 50 yr 100 yr
Hidden Valley 939 2,551 4,321 7,482 12,488 14,992              ..-Westlake i,298 3.588 6,22 ! 11, ! 11 18,991 23,109 1Lindero * 70 295 585 1,156 1.983 2,388Palo tornado* 527 1,951 3,687 7,083 11,889 14,317Triunfo 2,152 6,338 !1,602 21,974 37,274 45.665l.as Virgenes** 2,859 8,734 16,109 30,371 50,687 62,100

-- 3

Cold Creek** 3,137 9,649 17,767 33,353 55,382 67,806Malibu Canyon       3,237    9,984 18,406 34,496 57,426 70,2_86

~ Tributaries to main channel.
¯ * Flows in mainstem below junction with mbwatert, hed                                     "-

3.9 PROPOSAL TO SELL MORE RECLAIMED WA~                                   -

The Tapia trealrnent plant ..currently sells.an average 0.f 4,500 acre-feet of reclaimed water ~ year.
There are plans to expand me system aria sell an addtttonal 1,300 acre-feet per year. The join~
venture expects sales to reach 7,000 acre-feet by the year 2000. The LVMWD has considen~!
seasonal storage of reclaimed water by constructing storage reservoirs but has determined that the
aiteraatives do not warrant the cost at the present time.                                         .

During the smrtmer there is the possibility to sell more reclaimed water. Because virtually all of the
potable water in the watershed is imported and the portion of runoff from lawns and other urban
sources comes from this imported water, it has been argued that this runoff water could belong to
LVMWD. It has been proposed by NRCS that LVMWD l’de on this water to the State of California,
collect and treat it, and sell it back to the upper watershed as reclaimed water.
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O

3.10 EFFECTS OF L-NCREASED FRESIBVATER ON THE LAGOON AND STREAMS L
The incn~sed amount of freshwater flow in the watershed has altert’d the riparian habitat along the
creek and surrounding areas. This excess freshwater has also impacted the lagoon, primarily by
changing the normal salinity gradient which resul~ in t~e loss of micro-habitats and a decline in
species diversity.

The d~rease in salinity changes species composition to those populations of younger animals and fish

2
with early maturity and prolonged spawning periods. These tend to be less desirable species (Zedler,
1992).

The degradation of the estuarine system impacts bivalve and fish populations in both the lagoon and
ocean which are the basis of ~e food chain and of importance to spor~ and commercial fishermen.
Only one species of bivalve, the California jackknife clam, is found in Malibu lagoon and other
invertebrate occurrences are very low. Fish species numbers have also changed m both native
diversity and productivity (Manion, 1995).

The increased freshwater flow stratifies the lagoon which causes the algal blooms to sink and
decompose. This results in lower oxygen levels and increased sulfide levels causing benthic
invertebrate and fish mort¯lilies. This is further magnified by the resuspension of organic 6etrina
causing a further reduction m oxygen �orr.emratiom.

This excess water la also ¯ �orr.em to the surfers because its contribution to the wate~quantity of the
lagoon raises the water level in the lagoon and forces the gate to artificially brr.ach lagoon,
allowing water of poor quality to dram into the aa’f zone.
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SECTION 4 - WATER QUALITY LN’FOR,\IATION AND ISSUES

L

4.1 LrN’TRODUCTION

Nonpoin! source pollution has been identified by the U.S. EPA and by local and st~t= governments as
one of the major iaclors in the degradation of �oaslal water quality. Estimates indicate that up to 99
percent of suspended solids, and 50 to 90 percent of the other pollutants in our national waters com~
from nonpoint sources of pollution.

The Malibu Watershed - Coordinated Resource Management Plan (CRMP) identified several water
resource problems in the watershed including: degradation of the lagoon benthic communities,
degradation of the cr~ck aquatic habitat, degradation and loss of riparian habitat, and the
r~J~mentation of surlace water bodies. The natural resources of Malibu Cre~k and Malibu Lagoon
being degraded by both human generated and natural nonpoint source pollution. The CR.MP group
identified th~ causes of these problems as being septic system malfunction, urban runoff, exce~
freshwater flow, and roadway runoff. The naturally fragile vegetation and soils of the upper
watershed create conditions of rapid erosion. Large increases in urbanization in tbe watershed have
subs=ntially increased runoff and point and nonpoint sources of pollution. Freshwater di.~harges into
the cre~k have ait=red historic flow patterns into the lagoon alu:ring both the quantity and quality of

It appears that the primary water quality concerns in Ibe Malibu Creek area are high bact=ria and
nuu’lent levels which contribute to ~ delzradation of the surfac~ waters in th~ area. In some ~
r~.’~diment eroded from natural areas or found in urban runoff sorb nutrients or other pollutants.
l’mdi~g their way to the lagoon and ~ttling out, thes~ sedirne.nts ¯c~.as ¯ sink ~ ~ of pollutant.
The water quality parameters discus.~-d in this ~ction were chosen ~cause oons=stent, d,~ailed data
was available for most of the watershed and because ~ paran~ters w©re either tbe primary
quality concerns or related to the primary water quality concernz.

Though the introduction of imported water into the area has enhanced riparian habitat along the
=tream~ and provides needed flows for steelhead, there may be adverse effect~ as well. The increase
in freshwater causes fluctuations of salinity levels in the lagoon resulting in the degradation of habitat¯
and ¯ decline in species diversity. Summer water levels in the lagoon have ri~en, causing situatio=

Concerns have been raised about the effect of breaching on water quantity, quality, nJinlty, and
temperature and, therefore, the plants and animals of the lagoon and near shore areas of the Santa
Monica Bay. Questions have also been raised regarding the effect of allowing the poor quality lagoon
water to be emptied into the surf zone, degrading the water quality of the surf zone where people

The Agricultural No¯point Source model (AGN’PS) was used to analyze nitz’ogen and phosphorus
movement through the ~alibu Creek Basin. A soluble and sediment-sorbed nitrogen and phosphorus
budget for the Basin was developed accounting for user inputs of atmospheric nitrogen, soil nutrient,
fertilizer, animal wast=, tertiary treatment, and septic tanks. A comparison was made of baseline
nutrieat co¯dido¯s, the addition of fears and anJmaJ wast=, and the addition of tertiary treatmem
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Some of the issues which surfaced during the facilitated meetings dealt with the need to know the
qual=ty of water th,"oughout U’~ watersh~. It is ho~d th.a= the information provided in this report will
assist the local group 1o develop and trnplement solutions Io these concerns.

To facilitate the presentation of the water quality dam collected, the watershed ~’as divided into eight
subwatcr~heds. Water quality reformation is presented for each subwatershed and for the watershed
as a whole.

Over the years, many agencies and organizations have tested and sampled the water in the watershed.
The data available encompasses diffen:nt time frames, sampling sites, and par’ameters. Data was used
from records kept by the U.S. Geolo.~ical Survey, Los An,eeles Regional Water Quality Control
Board, Los Angeles Department of Public Works, and the ~ Virgenes Metropolitan Water DLctrict,
among others. Actual data can be viewed at the NRCS office in Davis, CA.

4.2 WATER QUALITY OIMEL"TIVES

Water quality objectives for waters in the Malibu Creek Watershed are listed in the Water Quality
Control Plan, Los Angeles Region (Basin Plan) published by the LOs Angeles Regional Water Quality
Control Board. The present ~ potential designated uses are the mechamsms for which the

~_eiplem.enta.tion. of. water.q.uali!_y .ma. nage .mere a.nd water quality objective.s ~ based. Objective=

The Basin Plan states that "waters shall non contain bios’timulatory substances in �org:enwatiom th~
promote aquatic growths to the extent that such growths cause nuisance or ~dversely affect beneficial
uses’. The levels of nutrients such as rutmgen ~d phosphate need to be kept below levels promoting
vegetative growth. Waters in the Malibu Creek watershed shall not exceed I0 mg/l nitrogen as
niu’ate-nitrogen plus nitrite-nitrogen. Also stated is that "pH shall not be less than 6.5 or more
8.$ as a result of waste discharges and ambient pH levels shall non be changed more than 0.~$
from natural conditions as a result of waste discharges" (California Regional Water Quality Cottlzol
lk~rd,

The me.an annual dissolved oxygcn concentration of all waters shall be gr=tter than 7 rag/l, and no
aingle determination shall be less than 5.0 rag/I, except when natural conditions cause lesser
concentrations. The dissolved oxygen content of all surface waters designated as WARM shall not be
depressed below ~ mg/l as result of waste discharges while the dissolved oxygen content of all =zrface
waters designated .as COLD shall not be depressed below 6 mg/l as a result of waste discharges.

=, =.
~ ty ¢Jontm~ Board,

Bacteria objectives are based on the designated beneficial use. For contact recreation (RF.~-I), the
fecal coliform count is based on a minimum of not less than four samples for any 30 day period.
The~ samples shall not exceed a log mean of 200 MPN/100 ml nor shall any more than l0 percent of
samples during any 30 day period exceed 400 MPN/100. Bacterial levels fcr non-contact r~creation
(REC-2) is measured in the same manner except that the levels cited are 2,000 MPNI100 ml
4,000 MPN/100 ml r~pectively (C.~lifora~ Regional Water Quality Control Board,

Limiting coacenu-~tions of inorganic chemic~i~ m-e also listed in the objc~ctive~. Two
chemicals of possible concern in this water~hed a~re cadmium ~xi ie~d with recommended
concentrations of 0.01 mg/l ~ 0.05 mg/l
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4. WATER QUALITY INFORMATION AND ISSUES                                  O

4.3 WATER QUALITY PARAMETERS OF POSSIBLE CONCERN EN THE MALIBU CREEK              t
WATERSIIED AND POSSIBLE SOURCES

4.3.1 DISSOLVED OXYGEN

Dissolved oxygen (DO) is essential to the capacity of receiving waters to absorb and assimilate waste

1
and to support aquatic life¯ In the absence of oxygen, taste and odor problems are ere
will die due to hypoxia. The amount of oxw’en "d~s,,-,v,,-.~ : .......... ’       ..    died and fish
temperature. Organisms generally oxidtze the organic load in water using the dissolved oxygen that is
present.

Dissolved oxygen levels in Malibu Creek are often registered below recommended concentratiom.
Depending on the site, dissolved oxygen levels will usually be measured below the recomn~nded 6.0
mg/I from May through November. The sampling site located on Malibu Creek below Century
Reservoir averaged a low of 2.9 mg/l in August 1990.

The levels of dissolved oxygen in the lagoon show seasonal variability with the lowest �oncentratiom
occumng in the fall and early winter followed by steadily increasing levels through late winter and
~ring (National Park Service, 1984). Ocean water is high in dissolved oxygen and this may tffect
lagoon levels through tidal intrusion and wind mixing. While dissolved oxygen levels vary depending
on location in the lagoon. ¯ range of 4.6 to 14.2 mg/i was measured in the chan~ls. The range in
ma~n body of the lagoon ranged from 2.1 to 20.0 mg/l.

4.3.2 TOTAt. DISSOt.V  SOt.mS
Total Dissolved Solids (TDS) may include high levels of certain types of salts, ~x:h as sodium sulfate,
which can be extremely toxic to aquatic life. These salts occur naturally in w¯tert in the western
United States and it it not uncommon to fred them in high levels in ~ta’face water~.

’ 3In 1972 much of tl~ w~ter in th~ Malibu ~ �onfined TD$ in �onc~nw~Liom ¢~�~ling 1000
(Flowers, 1~2). L~ke~ $1~r~ood ~d W~tlak¢ had th~ lowest TD$ levels of wnter~ in the ~re~, ~10

n
mg/l and 640 mg/i respectively. Tbese iak~ have tbe same .sou~ of w
~r~k. Malibu Cr~k TD$ levels raw, e from 44 Io ....

~’~’~ ..... ,ater., I~.ing .fed hy

~,~ ,u~u J=vms u~ Au,~ oue Io uze Rigner concentrations of caJcit~magnesmm in the mariae eaviromaeat.

Nutrients are necessary for the growth of biota in natund water systems. Excessive levels of nuu’iem~

: ~. ,~[~t.~u nsa pro~uctlon by increasing plankton growth and thedevelopment of fish food organisms, levels which are too high can cause clouding of the wz~. ¯
~ of oxygen levels m the water, and produce objectionable odon.

,
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In standing water bodies such as lakes, excessive nutrients can overstimulate rov, ah
water quahtv conditions    "           ¯ .                         g     and create poor

expressed about eutrophication problems in M=bu LagooPn. ospno:’us. There 1"~ been concern

Eutrophication may involve the filling in of a water body due to excessive algal growth. Low
dissolved oxygen I~:vels will result from the algal growth, causing fish kills and foul odors. Persistent
eutrophicatic~n can lead to changes in the composmon of plant and animal s ie

red to be negative in the la oon because ’ ¯ ¯ YThis chan~e ia con.side . . . pec s of the water hod .
g          it decreases biological dlversl . For!ns!ance, the lagoon s erratically h~gh pH is influenced b,v algal blooms and ma Ix: de

jack.knife clam population (Warshall. 1992).                             Y     p " g the

osphorus is used by algae and aquatic plants and may be stored in plant cells. When plant
decompose, phosphorus may be released through bacterial action for recycli in the blot’
community, with the remainder being deposited with s~limcnts,         ng        ~c

ox phosphorus zmm ~wagc.

~ ~’      ~:ptemocr tygJ ol- 9. l mg/l Concentrations becobeJow the Tapia treatment plant A ran,,e of N~- ~ ........... " ..... m¢ higl~’r
tO                        .       "       ~,       ,--)’~, ~.~l~.~.uauollS above UlC |a ia lallt9,1 mg/l. The range increased below the Tapta plant to 1.1 to 16.1 mg/l. P p     erage 1.4

.N.~i:.tt~, g.e_.n.~_o_~_.o[ th~ most imports.n! factors causing, ac~ler~tion in algae t)rodoction Mzi~.
e,,-., ~,-,,.~-~ Ol mtrogen corn    ms .......... ~--...... ~, .............. pou .o ~ mumczpal and industrial wastewater discharges Nonn~im
~_-~,, ~-.~. ,~muc lawn ielXIliZ~I~, II’iallur~tiOnil~ s~otic Svstem,t ~.,-,,r,,..~ ._:__, ____" _.’ "".~’-7-"
~a,out, nitrite disc~rves fro-,, .,,,,.,,.,,,~a. _.,.’=.._.-___- . -’-’ "~’~_""Y. -,-,~a mr,as, aunospnenc
organ~ m~.~, ~d ~ w~                         ~c~ ~ nuner~uon of u,U

4.3.4

1984, which ..... ¢r Resoumes Management Report (USDI
¯ ) c~tes high bacteriological contamination u a "s¢ " ¯ .

..~ g last three years of its momtormg study m the 1980s, the greatest concentratk~gn of

for body contact. Stream courses on federa~ ro ¯ ¯ ¯
standards were sled with     "         .     .            p perry m violat~on of these..... po.: _. a pub!!c health notice. High levels of bacteria may dem-aa,, the use ^�uestgnate~ uses ot me lagoon suc~ as contact and noncontact t~’reation     ~ --*’

¯

The 1~ H.ea~ the Bay Annual Beach Report Card tSanta Moni-- *-.. " .............
rts arm " , ,.~ ~, ~,~turauon ra’o ec~, tY92~    t aunng and up to ~ da s after - ~J .charmers disc . . :y_    storm events..M.~bu .C.r~k and t~ ot~r draim ~ ~d

_ !ha.rgmg into Sa~.ta Momca Bay generally have m n indicator " ¯ g1993). Bacterial concentrauons in " - ¯ g ¯ hactena levels (Trim,
¯ . Mahbu Creek and its mbutanes wconcern at ten momtormg stations throu,,    ,~ ....,. ........ e.~ well above levels of

e, hout..,,.. ,~.o,~,~,.,m. zota~ comorm counts were hieheverywhere, while fecal coliform and
generally, higher at the lagoonenterococc~ oensities were                     --(Topanga-Las Virgenes Resource Co__rvation District, 1989).
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One potential bacteria source, the Tapia Water Reclamation Facility, showed very low levels of
bacteria in its effluent. In o~er 90 l~rcent of the sample, total co]iforms were not detected in the
Tapia effluent and in the remaining samples, all were within standards of less than 21100 ml (S&nta
Monica Bay Restoration Project, 1992).

High levels of coliform bacteria have been found all up and down Malibu Creek. Potential sources of
bacteria irvclude septic systems wild and domestic anim~N ’ ~          . .     . .
lagoon and Iov,’er w     : .               --- , b~r~s storm drams dl~atershed, p~cmcke~, and runoff from’~-~.,- ’ .... . .har~ ng into the- to total coliform levels. ,,.,,~u,. vegetation an¯ soil may contribute

P From Warshall’s report: "The non-human sources of ¢oliforms, fecal ¢oliforms, ~nd streptococci need
_ emphasis. There are about 100 ducks and coot~ living near the bridge. In any on~ day, ¯ single duck

produces about five times the total coliforms and five times the fecal Coiiform$ ~ ¯ human and ~0
times the fecal streptococci. The colil0rm numl~t~ for shorebirds are not well studied.

wmoUuC~,l_ow.e,r numb~.rs .than ducks, tl~ population of terns, gulls, pelicans, and fall migrant shorebit~Even inou,u cas,y overwhelm another source The increa ’     ¯                      "            "
¯ sem �ohforms near the creck’s connection to] lagoon gives added validity to the importance of waterfowl contributions. In addition, hor~es ~

dogs contribute roughly equivalent order~ of magnitude in coliform, fecal coliform, fecal strt’ptoeoc~,
~ml enterococci" (Wtrshall, 1992).

¯ ~ Coliform levels in the lagoon frequently exceed recommended levels and the lagoon is considered
contaminated for human contact. Coliforms do not tolerate high salinity and quickly die off in ocean
water. The closed lagoon, however, provides the proper enviromnent for rapid multiplying of
coliform bacteria.

The Regional Board’s lntensiv~ Survey ~¯mpling results recorded fecal coliform le

2 ~ --~, .... ,.0~0 MPN/100 ml m September 9q~ , .. ,,: .... u.me.K �.o _n~mtmt~om

Sandom sediments from Lagoon collected b Dr       ’
Pae._u~_..mo~. at..rugino.~a, ¯ ~aU      .    , ~ . Je~.H.arrts confirm the reserve 0gastrointestinal illne~e~,      se of swmmler s ear, and CUrooacterfr~udii, ¯ ~use of I~t~itil lind

MPN/100 ml were oomll~a. - ~,-t~ u~ l~ou Mt’IWIO0 Ird, But rltnBes from ~0 to ~0~

hlhKnutmnanric~ W~’hree disccl~e°°V~’redvtr in Malibu Lagoon indicating the lagoon had been oo
wate,,, .r~.:_ 7:. . .type "u’uses found were Coxsackie n ,.,~.:_,. .......ntaminated with
___.,o....,u:~ vm~_ ~s Imown to cause gastroenteritis ---~ --"--~m~" ~ often rouna in oontaminated,a~amgms (~nta Monica Bay Restoration Project, l~9~j on rare o~casmns, pericardi~ and

pH (hydrogen/hydroxyl ionization) of water may affect the toxicity of certain chemicals and can affe~
the types and rates of chemical reactions taking place in the water. The types and amount of
vegetation and organisms fotmd in a water body will also he affected by "d~ habitat created by the pH.
of the water.
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.Generally., .PH needs to remain stable and, have values between 6.5 to 8.5 to remain a viable habitat

--’ _.    . . , -_-. -.-:,-- ,~--,,[y parameters showea unusual readin s.~ i v~jucs generaJb’ ran.~eu ~mm 0.3 to 9.5. Some of the hi,,her ,~z ~ .... , ......... g.. The
mougnt [o b¢ influenced b~, the nutrients tra----~ : ........ . e v,, ,.~-~.~ ~-,:o.ruca m tz~e lagoon ~re

l,l~u =n u=¢ ~umlcn/s on t/)e lagoon bottom. The ] eamoun[ of bird guano, which is high in unc acid ma" serve [o lob ...... arg
utikzed roosting, ar~as {To .... a-L~ V~ ....... ’-’-- - : -,       .’er ~ ptl in

�, ~ v~,~ -~=~ ~,�~vurcc Loaservat~on District, 1989). Y

4.3.6 SALINITY

Salinity has been affected by the influx of freshwater inflows into the lagoon ahen the h
~ahm.,ty patterns, creating a diflerent habitat than ,..i¢,,.a ;., ,~. ............. ng    istoric
not Otrectly ~ water ouah[v issue w~, ...... .,.. o.~a~’~’..~...’_~.,,_~,~. F’,~L w.m~e freshwater discharges age

The salinity levels in the lagoon change, corresponding to the tidal cycle, breaching and the ~mount of
freshwater flowing from Malibu Cr~:k. Calcium and magnesium concentrations mc
.d, owns .t[eam M_alibu Cr,~k. i~v¢is of thes~ two nar’ameters a" ’~" ~-~ ............ ~ going.
me manne znliucnce The d~e,’.~t channe~ -~ ................. L~goon due tO

, ~,vw, ¯ w©u aetlnOa salt le~ whii "lagoon the salimty may vary at different deptlu.                   . e m other pare of the

4.3.7 TEMPERATURB

iTLs~iPi~r~i~ ~eo;el~l~ .t~�~e),. of .ter wiJI intl.= dissolved oxygen �oneentrl, and can

inversio- ---’ ....... ~ .       .. a ~,; U_CCI~SI channel often exhibits Ii tem ra._ __ ,:,~_~_w.m~ ..w.armer .water.~emg ~ouna on ~ boUom of the lagoon. This f uentl     pe
~ ~n u~;ummg u~e or when me entrance lo ~h,. ~ .... ;.., ..... req. ..y. ~ pnor,-goon may be due to ~h, ,h,,~ ..... � .,._-~_..-~.~._- ,., ~,~,.~u. ~¢_mperature vanabmty m the- . ....... ~ ~,~ u~; ~¯goon axld the $u’o " . ¯Temperltur~ In the lagoo, rlage from 50 tO 80 OF with. ,ve~gemlo~ o~?f we.ither �Ondlbol~.

TRACE AND MINERA 

,.,,-.,-,~=,, umaa storm runozt, and dtr~--t ~tmospheric deposition
These elements ~xe found in the lsgoon within the recommended limits. If ~nything, the exlremely
low levels of cobalt, lithium, lind vanadium may be of concern for the continued health of tbe exJsti~
plants lind animals. Manganes~ is comistently found at low levels (Topaaga-l.~s Virgenes
Conservation District, 1989). A UCLA study indicated that the levels of tric~ ckm~-nts
induslzial/chemical pollutams are low to negligible in ~ lagoon

Tae general t~nd shows that the concentrations of many elements increase duriag
months, the summerMany of these elements may ,,reci,-itate out of
increase and are more likel,, to ~,. ~ -’- ~-" ......... ~u~u.uon wnen ~evets of dissolved oxygen
oxygen levels are lower, a ,.-. ,,.,~,~ ,,, ~uuun aunng t~ summer months when lhe dissolved
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O
¯ ’ Sampling showed elevated levels of lead in the streams of the upper watershed, but more testing needs

Lto be done to determine if the sources can be pinpointed and to determine if the problem exis~ in the
" lower watershc.-d. Copper and zinc were mentioned m the June 1993 Santa Momca Bay Restoration

, Plan (Santa Nloniea Bay Restoration Pro)cot, 1993) as occurring at~ve the level of concern but
consisten~ dam demo~tratin~ this was not found dunng the cour’~ of this study.

¯ , Data indicate occasiorml spikes of hcav7 mc~als in the lagoon, bu= persistent bi~h levels trove rJo~ bc~n
1found (War~l’mll, 1992).

" Ranges of s~me of the iml~t~.ant water quali~ par’tmeters arc shown for some of the samplin8 sit~ in
2,, the water~hed in Table 9.

TABLE 9 - RANGES OF PARAMETER CONCENTRATIONS FOUND IN MALIBU CREEK
WATERSHED



4. WATER QUALITY INFOR2~IATION AND ISSUES

4.4 AGRICULTURAL NONPOEN’T SOURCE MODEL

Agnps is a single storm event, distributed, sequential model, allowing the simultaneous modelling of
overland flow, wash load sediment, and nutrient transport f,,~m numerous locations in a watershed via
shallo~,, upland channel flows to streams (Young et al. 1987}. A major benefit of¯ distributed model
such as AGNP5 is being able to inventory erosion and nutrJ,’nt sources throughout the watershed.
The model accoun~ for soluble and sediment sorbed N and I’. The model does not accoum for
suspended and colloidal N and P.

Version 4.02 of the Agricultural Nonpoint Source model (AGNPS) was used to track soluble nitrogen
and phosphorus through the Malibu Creek basin for a 2.2 u,, h, 6 hour duration precipitation event.
First. the watershed was divided into eight subwater~heds I- preserve the integrity of the model and to
facilitate data management. The eight subwatersheds were linked to make ¯ basin model.

AGNPS runs were made for each subwatershed for a two-yrar frequency, six-hour duration storm.
Lake san)pies of nitrogen and phosphorus were taken in N,vember 1993 to determine the
concentrations of these nutrients discharging into dowmtre~m subwater~beds. For those
subwatersheds with no lakes at their outlets, AGNPS calculations were used to determine the soluble
nutrients discharging downstream. Nonpoint source nutne,u, were entered as fertilizer and point

4.4.1 INPU’I~

Fertilizer inputs for the model were developed for agriculturM land uses based on the crop grown.
All land uses were incorporated into the model with princip,,I crops being pasture and Imy. Additional
nutrients were Ipplied from the animals which graze the h~,# vested fields. The number of anim~ and
tlgir sizes were esl~n~ed by counting the animals m the areas adjacent to s~m~ ~d in pasttu~.

¯ "      " to o.o~ther identified.land u~,~ w~.~., ca!culated using typical ¯pplicatioa
,;m ta=m u.s,s, ine ~creage In¯ type o! lenmzea arc¯ was developed from 1989

false color infrared aerial photography. The areal density ol the lawn and landscaped are.as was
measured, lrngation water contributions were developed b~,~l on two tampl~ taken in May and
Augusl of 1993 m. 285 unit .bdivision.

The 1990 census data was used to develop the density of ~,.ptic tank systetm in the study ~t~a. The
amount of daily sewage was calculated for the number of b~mseholds in the area. The average
household contribution to the system is 150 gallons per day, The liquid portion of the sewage go~ to
the leach field where the portion lost to evapotranspiration )i estimated to be 50 percem. The
resulting net flow rate was entered as a point source at the ~mflet of each subwater,sheda. Chemical
concentrations of soluble nitrogen of 18 mg/l and of solublg, phosphorus of 0.5 mg/l were derived
from tabular data ~.

The largest point source is the Tapia Wastewater Tr=atmenl Plant. A discharge of 7 cfs ~xl solubl~
nitrogen and phosphorus levels of 24 and 7 mg/] re.sp~tively were entered into the �~ll downstream of
the treatment plant. A more detailed discussion of inputs i,, provided in the Malibu Cr~k Watershed
Tec/mical Documentation Report "Nitrogen and Phospboru, Analysis" (SCS, 1993).

S0
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V4. WATER QUAI_ITY INFORMATION AND ISSUES" O4.4.2 RESULTS

LAGNPS calculated soluble nutrient Ioadings to watershed lakes, subwatershed outlets, and Malibu
Lagoon are shown in Table 10. Based on these calculations, the addition of fenihzer and animal
waste accounts for a 43.7 percent increase in water soluble nitrofen and a 85.7 percent increase in

-- water soluble phosphorus delivered to Malibu Lagoon. ]’he addItion of Tapia’s treated effluent
accounts for most of the AGNPS calculated additional point source increases of 10.9 percent in

1
soluble nitrogen and 7.7 percent in soluble phosphorus. Septic tank effluent as ¯ point source was

_ insignificant m these runs.

4.J URBAN STOI~tWATER RUNOFF 2
Urbanization and stream charmelization have increased the sediment load. inorganic �onstituent¯.
heavy metals, organic materials, and bacteriological contaminants in the watershed’s surface w¯tel~
(USDI, 1984). Some of the parameters associated with urban runoff are nutrients, heavy metals,
bacteria, and suspended sediment. Storm runoff carries pollutants such as trash and debris, oil and
grease, nitrogen, phosphorus, hydrocarbons and other orgaruc matter, heavy metals, bacteria, and
suspended sediment. In the case of the lagoon the addition of imported freshwater discharges may be
considered to he ¯ pollutant.

Some of the factors influencing contaminant Ioadings to ¯ water body are rainfall amount and pattern.
drainage area. and the types of land uses in the drainage hasm.

In Volume 1: Annual Pollutants Loadines to Santa Monica Bay From Stuff¯water Runof/. May 1993,
single lamily residences are recogrtizcd as the top ranking contributor of nutrient pollutants and metal
loading to the hay. Much of this is due to the large concentration of residential area found around lhe

t .4,
-- Urban sourees of nutrients include fertilizer~ ¯pplied to I¯wm and golf courses, nitrous oxides from ’.., automobile exhaust, animal waste, and surface soil erosion. Nutrients have been cited as ¯ �oncern

due to the eutrophication of Malibu Lagoon.

-_ A study performed by the National Park Service in conjunction with U.S. Geologic Survey
demonstrated the impacts of urbanization on surface waters. The study showed there was ¯ clef’mite

~ ~.~,-utucnts ~etwecn me Imaevetoped Cold Creek lind the developed Malibu Crce.k.Chlorine and sulfate ions increased going downstream in Malibu Creek while the bicarbonate and
calcium ions were higher in the undevelopod region (USDI, 1984).

High levels of fecal coliform hacteria often show up in stormwater runoff. Fecal coliform levels in
urban runoff usually exceed public health standards for water contact rt~,~ation (U.S. Environmental
Protection Agency, 1990). Other possible sources include domestic animal waste and malfunctioning

Suspended sediment can sorb nutrients and metals and transport them from their source throughout the
watershed creating concerns in other surface water bodies. Sediment with ¯ high organic or
content is also an efficient carrier of trace metals and toxicants. Sediment which has settled out in the
lagoon may act as ¯ sink and a source for nutrients.

R0046412





" V4. WATER QUALITY INFORMATION AND ISSUES

04.6 BENEFICIAL USES

-- The establishment of beneficial uses is the first step in the development of a comprehensive water L
quality management plan. Beneficial uses are set by the state to allow the fullest use of a water body.
See Table 11 for a listing cf th~ designated beneficial uses for the surface waters in the Malibu Creek

-’, watershed.

California has a non-degradation policy to maintain the quality of state waters. State policie~ and
1~ guidelines appear in a variety of forms. The laws in California are orga.ni2ed in the State Constitution

and codes, including the Water Codes and, to a lesser extent, Public Resources, Health and Safety, 2and Fish and Game Codes. The state is required to identify waters not me~ting, only partially
meeting, or having threatened designated uses, or those waters already impaired by nonpoint source
pollution.

4.7 WATER QUALrrY ASSESSME, NT

" The 1994 State Water Resources Control Board Water Oualitv As~ssment (California State Water
_ Resources Control Board, 19~I) catalogs the State’s water bodies and their water quality condition.

Bodies Of water are listed as good, intermediate, impaired, or unknown. Good quality waters ~upport
and enhance the designated beneficial uses. Intermediate quality waters generally ~pport designated
uses with occasional degradation and impaired waters do not attain or maintain applicable water
quality standards to support beneficial uses. Watch arc classified al unknown wbe~ II~ere Ire lilxfited
or no direct observations Ivailabl¢.

Table 12 show~ the rating of the ~urfaee water bodies in the Malibu ~reek wa~ u obtained from
the 1994 Water Quality Assessment. Figzue 9 provides ¯ cursory look at the condition of the
water bodies in the watershed.

~ ~ contritmmr.
It is thought by many local people ~a~ ~e beneficial uses of ~he waters or Malibu ~ water~h~,

~,~ w~m~y pamo~en.s (U~UA ,Soil Conservation Service, 1992), For example, levels of bacteria
the Malibu ~a s~e~ns o~ten reach concenlxations l~gher ~ ~comme~k~d for comac~ r~reation, ¯

~00~I~
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4.8 MALIBU LAGOON

In the early 1900s the lagoon was used as a fill area by CalTrans and has also been used as a dump
_ L

site and as baseball fields. Restoration of the lagoon back to a more natural state began in 1983.
Historically. the lagoon was typical of other coastal brackish lagoons in which water conditions
chang~l according to the season, Low flows in the summer allbwed a sand bar to close the mouth of
the lagoon until storm flows m the winter flushed open the mouth. This cycle has been altered by

- 1
discharges into the creek from urban runoft and wastewater. This a<klitional waler causes the lagoon
to fill in the summer and the sand bar is artificially bn:ached. Concerns have been raised about the
effect of breaching on the water quantity, quality, salinity, and temperature and therefore the plants

-- 2and animals of the lagoon. Questions have also been raised regarding the effect of allowing the poor
quality lagoon water to be emptied into the surf zone. degrading the water quality of the surf zone
where people swim and surf.

The 1994 State Water Quality Resources Control Board Water Quality Assessment lists the entire 29
acres of Malibu Lagoon as being impaired. Eutrophication. threat of recreational impacts, and fish
kills are listed as the problems. The sources are thought to be of both point and nonix)im origin. The    -
lagoon can b¢ found on federal lists 303.d, 304, and 319.

The designated beneficial uses for Malilm lagoon are contact and noncontact recreation, ~aline water     -
habitat, rare and endangered species habitat, marine habitat, and fish migration. The high levels of
bacteria impair the lagoon’s use for r~.rr.ation while the effects of eutrophication �.an impair the
habitat usually provided by the lagoon.

The biological components of estuarine t3,stems depend on some degree of variability in their                1
environment. Salinity and temperature normally vary considerably in estuaries as ¯ ~sui! of tidal
influences. This situation is exaggerated in Malibu Lagoon by the irregular influx of freshwater from
Malilm C~ek and the changing st¯ms of the lagoon mouth. The lagoon is more like a bcackish,

[~ ~"rather than a r, alt water, ecosystem. It has ¯ low diversity of invertebrates and fish which is
characteristic of estuaries receiving high volttmes of fr~.sh water (Topanga.las Virgen~ Retouroe
Conservation District, 1989).

~.,,,,-,~.~ u, ~osca, me pranary influence in the lagoon is the incomingfreshwater from Tapia and surface runoff. This allows the lagoon to assume the characteristics fotmd
in enclosed bodies of water, such as incnutsed temperatures, reduced dissolved oxygen, and low
r, alinity (Topanga-Las Virgenes Resource Conservation District, 1989).

4.9 WATER QUALrrY BY SUBWATERSHI~                                          -

Detailed water q~ality data and AGNPS analyses are provided using the eight subwalm’shedl
_developed for the hydrology wo~ performed for this study.

-!
!
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4. WATER QUAIATY INFORMATION AND ISSUES

4.9. I HIDDEN VALLEY SUBWATEI~HED

Background

This subwatershed is predominantly rural with an approximate population of 1,200 people. There are
man)’ ranches in this arca with a large acreage of pasture used ¯or raising livestock. Much of the
residential area is situated around Lake Sherwood, which is located at the bottom, or outlet, of the
subwatershed.

2Lake Sherwood was constructed in 1904 to serve as a source of water for use on the ranches in the
area. The first homes were established in the 1930s, and current homeowners use the lake for
recreation activities such as swimming and windsurfing. In the 1980s. the ownership of the lake
changed. The new owners drained the lake in order to inspect the dam and deepen the lake. in
addmon. ¯ golf course/housing development was started just above the lake.

Lake Sherwood is a shallow lake with the depth near the dam approximately 30 fee~. The $lorage
capacity is 2600 acre-feet and the reservoir area 163 acres. The average annual inflow would take
!.35 yean to replace the water uored in the

The designated beneficial uses of Lake Sherwood, the major surface water body in the subwatel’lhed,
include contact and noncontact recreation, municipal and domestic gupply, warm freshwater habitat,
ground water recharge, wildlife habitat, and wetland habitat. These uses may be impacted by high
levels of nutrients coming into the lake and the ~esulting accelerated algae gro~.

in a surface water ,sample collected November 15. 1993. The objective t’tandard of soluble nitrogen i~
10 mg/i and 0~e .sample falls well below this. Though there is some discussion as to the concentration
of phosphorus needed to promote excessive algae growth, a threshold total phosphorus
of 0.025 rag!! was cited in the December 1985 document "A Review of Nutrient Standards for the
Coastal Lagoons in the San Diego Region" as a level below which algae growth will not be
~timulated. If thJ,s criteria i,s considered, the ¯ample r~hows ¯ r~oluble phosphorus level 11 t~ the

The highest concentrations of soluble N and P have been measured during the winter months. "llne
average calculated residence time of 1.35 years suggests that slug concentrations of these nutrients
impact the reservoir for signif’r.ant periods of time. Winter inflows are more likely to settle to the
bottom of the reservoir, increasing mixing. Even sediment sorbed phosphorus may exlx~ence               ._~
anaerobic bottom conditions allowing additional release of soluble phosphorus to the r~ervoir’s
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O

AGNPS Water Quality Model L
Lake Sherwood is the recipient of nutrients in transit, whether in solution or sorbed to sediments.
Based on AGNPS calculations, an estimated 700 tons of sedm~ent sorbed nitrogen (N) and 300 tons of
sediment sorbcd phosphorus (P) in an avera.ee year are dehvered to Lake Sherwood. Average
estimates, ba~d on AGNPS calculations, oi soluble N and soluble P concentrations of surface waters
flowing into the lake are 4 ppm and 0.7 ppm, respectively. -

Nutrient levels in surface flows are above background levels. AGNPS calculatio~ show no increase
2for sediment-sorbed N or P, almost a ten-fold increase for soluble N, and almost ¯ ten-fold increase

-for soluble P. The areas with soluble N concentrations in excess of 1 ppm ¯re coincident with the
following land uses: pasture, rural residential, and golf course. The 40 acre cell with the highest
showing of soluble N concentration is estimated to have a concentration of over 300 honeJ.

Possible sources of the excess nutrients may be fertilizer from the golf course and residences ¯round
the lake, animal waste from confined animal facilities and application to pastures, and waste from the     " "
wildlife that uses the lake. Up until the mid-1980s the lake homes were also ¯ source of excess          --
nutrients because of the use of .septic tank systems. These homes have since been hooked into ¯ sewer
system. A lake management program controls nuisance algae.

’-     -4.9.2 WESTLAKE sUBWATERSHED

This subwatershed is predominantly urban with ¯ large acrea,~e of natural area. The majority of the
population can be found in the cities of Thousand Oaks and We*slake Village tit~tted around
We,flake Lake which is the outlet of this subwzterslx~.                                        "

...cm~flets in.to this zub.wat.e.rs .hsd ~ We,flake Lake outleta into the Triunfo Canyoe
n¢~. umer sunace water noote, m this ~;ubwaterabed include Las Virgene* Reservoir and       -

Lake Eleanor. l~s Virgene* Reservoir has a drainage area of 0.9 ~uare mile, and serve, a~ water
storage for imported waters and has little effect on Westlake Lake. Lake Eleanor is formed by ¯ low     --
head dam and is essentially ¯ manmade pool in the stream system. Almost all of the channel betweett
l~ke Sherwood and We,flake Lake is riprapped and concrete lined.

We*slake Lake is ¯ shallow lake with the depth near the dam approximately 18 feet. The storage
capacity is "/91 acre-feet with ¯ reservoir area of 95 acre,. The average annual water inflow would
take approximately 40 days to r~lace stored water. We,flake lake is required to discharge water        --
from May I to September 1. In order to meet this requirement, surface discharges are augmented by
groundwater pumping.                                                                .
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Water Quality

LThe designated beneficial uses of Westlake Lake are municipal and domestic supply, contact and
noncontact water recreation, warm freshwater habitat, ground water recharge, navization, and wildlife
habitat. These uses may be impaired by high nutrient and bacteria levels. The 199:4 State of

eutrophication.Calif°mia Water Quality Assessment states that Westlake Lake is impair~l by susp~ted
1

An orthophosphate level of 0.27 mg/I and nitrate-N plus ammonia-N level of 0.50 rag!! was measured 2in a surface watei" sample collected November 15, 1993. Monthly monitoring performed from 1991
to 1993 by the owners demon.~trated an average phosphate level of below 0.05 mg/l and an avenge
range of nitrate levels from 0.05 to 0.2 mg/l. Phosphate concentrations peaked in th¢ fall of 1991 at
0.15 mg/I. A maximum level of soluble nitrogen for municipal supply is l0 mg/I and the measured
levels fall below this. Although there is some discussion ~ to the concentration of phosphorus that
promotes excessive algae growth, a threshold total phosphoras concentration of 0.025 mg/i was cited
in the December 1985 document *A Review of Nutrient Standards for the Coastal l-tgoons in the San
Diego Region" as a level below which algae growth is not sttmulated. Coliform bacteria levels
generally low but becam¢ extremely high in January and February of 1993, possibly
municipal ~upply and contact recreation standards.

While no relationship has been found between discharge and soluble N and P �oncen~tiom, the
highest concentration of these Imnm~ters have been mcasurtxl dm’i~ th~ winter moatha.

AGNP$ Water Quality Mod¢l

Based on AGNP$ calculations, an estimated 200 tom of r, ediment sorbed N ~xl 100 tom of torl~l .P
in an avenge year ¯re delivered to Wesflake Lake. Avenge AGNPS estimates of soluble N and
soluble P concentntions of water~ flowing into Westlage ].~ke are 2.~ ppm ~ 0.9 ppm r~p~vely.

AGNPS calculated no difference in uxliment sorbed N and P between ¯ ba~line setting and ¯ lettinl         "
with added fertilizer and animal waste. However, AGNPS calculations of soluble N and P for
baseline versus added nutrients show a ten fold and twelve fold increase r~l~ectively. Concentrations
of soluble N above the baseline level of one ppm are associated with the urban and golf ~ur~e land

This subwatershed is heavily urbanized, ~d nutrients and bacteria are two of th, ~
associated with urban runoff. Urban sources of nutrients potentially include lawn fertilizers, nitroul
oxides from automobile exhaust, animal waste, and surface soil erosion. High levels of fecal coliform
bacteria often show up in stormwater runoff, many times exceeding statxiarda for contact water

a~xl bacteria.recreati°n" Wildlife wastes, such as heavy bird populations using tl~ lake, also comribute ~

The average calculated residence time of 40 days for Westlake Lake suggests an ever changing watt"
quality totally dependent on inflowing waters. Sediments are likely to remain aerobic and chemicals
sorbed to sediment will tend to stay sorbed. However, benthic organisms and bottom feeders can still

q t~ g streamer morons. Algae blooms will I~ largelydependent on imqowing waters.
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O
4.9.3 L/NDERO CANYON SUBWATERSHED

- LBackground

R0046423



V
4, WATER QUALITY INFORMATION AND ISSUES

O
AGNPS Water Quality Model LBased on AGNPS calculations, an estimated 100 tons of sediment sorbed N and an estimated 50 tons
ol-~J~mcnt-sorbcd P are delivered to tl,e lake in an avera.ee ),’ear. Averaee estimates of soluble N and
P concentrations in surface waters flowzng into the lake art: 3 ppm and 1.’] ppm, respectively.

AGNPS calculated no difference in ba.celine versus fertilizer contributions for sediment-sorbed
1nutrients, ltowever, concentrations of soluble N and P for the same condition shows ¯ nine-fold and

fourteen-fold increase, respectively. Concentrations of soluble above the baseline level of one ppm

2are a.ssoctatcd with urban, residential, and golf course land uses.

Sources

In general, residential areas are leading sources of bacteria and nutrients. High levels of bacteria
often show up in stormwater runoff many times exceeding standards for water contact recreation.
\Vddhfe wastes, such as large numbers of birds using the lake, also contribute to nutrient and bacteria
levels. Runoff from lawns and goll courses will largely determine the quality of the lake during the
summer months.

4.9.4 PALO COMADO SUBWATERSHED

The Palo Comado subwatershed is predominantly natural area (74 percent) with rt’sidential uses
making up 20 percent of the subwatershed acreage. The largest residential trea it the city of Agount

¯ -,, .Hdls. The city was developed rather piecemeal and one concern has been t.he �ommercial
development along the 101 Freeway corridor and its impact on the area.

The natural areas in this subwatershed are in very good condition and no management practices were
tnalyzed for these arras, The conlquence of Medea a~d Lindero Creeks defines the outlet boundary of
~ subwaters/-,ed.

water Q,.mity
Upr~r Medea and Palo Corn¯do Creeks: The existing beneficial uses for the surface water bodies in
the upper portion of this subwatershed are wildlife habitat, rare and endangered species habitat, and
wetlands habitat. The potential uses are murucipal and domestic supply and cold freshwater habitat.
lntermmem uses include ground water recharge, contact and noncontact water recreation, and warm
freshwater habitat. Beneficial uses labeled as intermittent occur on streams with intermittent flows.
As a mbutary to Medea Creek, palo Corn¯do Creek has the same beneficial uses as Medea Crte.k.

A morlitoring study was conducted by the National Park Service from 1981 to 1984 to f’md the source
of the high coliform bacteria levels detected in Medea Creek. The coliform levels monitored in the
creek greatly exceed public health values for contact (USDI, 1984). Results indicated that wildlife in
the area was responsible for the high counts. Intensive Survey data in 1993 indicated total coliform
levels are still high at the headwaters of Medea Creek, ranging from 9,000 to 16,000 MPN/100 ml.
Fecal coliform levels were lower and ranged ,C-rom 300 to 800 MPNii00 mi during the September and
May sampling days. Total coliform levels in Palo Comado Creek were 220 MPN/100 ml in May and
ranged from 5,000 to 9,000 MPN/100 ml in September with fecal coliform levels documented at
1,700 MPN/100 ml in May and 9,1300 MPN!100 ml in September, indicating bacteria concerns in this
creek as well.
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Nitrogen concentrations at [he headwaters of Medea Creek ranged from 0.83 to 1.3 mg/] in May
to 1.0 to l.l mg/l in Seplember 1993 while phosphorus levels raneed from 0.06 to 0.0~ mg/] in May
and 0.15 to 0.45 mg/l in September. While mh"of:en levels were l~ow, phosphorus levels are h~gh
en~fh to cause po[emia] problems in downstream lakes. In Pa]o Corn¯do Creek, while mtrogea
concentrations were only 0.6 to 0.9 rng/l in May, levels reached 6.4 to 9.5 rngll in September. Whi|e
still under ~ slandard of 10 mg/l, these levels serve as a wa.rmng of potential problen’~.

The large number of confined animal units in the v~cinity of the lower end of Palo Corn¯do Creek
may be one reason for the high levels of ni~zogen a~l bacteria in thks creek syslem.

Lower Medea Cr~; The existing beneficial uses for lower Medea Creek ¯re contact and noncon~--~
water ¢ecrea[ion, warm freshwater habitat, wildlife habitat, and wetland habitat, lmermittem
include municipal ~ domestic supply ~d ground water r~ch~’ge.

Nitrogen concentrations ¯t ~ confluence of Medea ~ Lindero Creeks measured I .~$ mg~l
September of 1993 while phosphorus levels stood at 0.75 mg/l. These phosphorus �oncentrations ~
high enough lo cause ¯Igae and nu~enl-mlated problems to downstream lakes ¯rid water bodies. Th~
lo~l coliform b~cteria concenu-~tion at this lime w~� 16,000 MPN/100 ml ¯nd tbe foc~l coliform
count was 500 MPN/100 ml.

AGNI~ W¯ter q~lio’ Model

l~sed on AGNP$ c~Icul~tions, an estin~ted 300 Ions of t, cxlimenl ~orbed N ~d ~ e~tin~ted 200
of sedh’nen[-so:o~d p ~ delive~l [o [he outle~ m an ¯verage ye.~. Average ¢stm~tes of ~luble N
~ P conccmmUom m ~urf~e water~ ¯I the outlel #.~ 2.:] ppm ~d 0.9 ppm,

The AGNP$ mod~l �~leul~ted no change in �,edimem.sorbed N ¯nd P wilh the ~Idition of
m~nal waste, ~d poim soun~ ¯ctivities. AGNP$ �~Iculations produced ¯ ~even-fold ~ in
soluble N and an eleven.fold increase m soluble P with the addition of these human-induced activities.
AG.N. PS. calculations of soluble N above a ha.~lin,, level of one ppm ~ ~,social~d with the
res,aentiaI, and golf course ~ u~.

found between discha~e and soluble N and P concentrations, the hish~
N and P have been measur~ during ~ wia~" moa~.

Sou~

Probable ~ of the high levels of nutrienl:s ~xl bacteria in this ~ubwa~rshed ~z= runoff from
natural are.as and wildlife, urban runoff which is prone ~ high bacteria |evel~, ~nd �onfined
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4.9.:5 I.AS VIRGEN’ES SUBWATERSHED

Background

_T~e_. ,18,26.1 acre Las Virgenes subwatershed is predominantly natural
res~ocntJai ar~a comprisin~ 8 percent of the total land use. ]"here are area (89 percent) with¯

orchards ( > 1 percent), pasture(5 percent), and field crops (l percent). Over 300 out of the total 3,766 households are on septic
systems. The residential areas are scattered throughout the subwatershed ~s opposed to being
con.eregated in one large city ar~a. Much of the residential development is multi-family style
residences such as apartments. The majority of the residential septic systems are located, in Stoke,
Canyon, at/.he bottom of the subwatersbed.

The outlet of this subwatershed is the confluence of ~ Virgenes m~l Malibu Creeks.

Water Qu¯iity

The ex!sting designated benefmial uses of Lts Virgenes Creek are contact ~xl noncontaet water

recreati°n wa.rm freshwater, habitat, wildlife habitat, wetland .habitat, and rm’e and endangeredhabitat Potential uses are hsted ~ cold freshwater habstat, migration, and spawning There is
potential for these uses to be negatively impacted by high nutrient and bacteria levels and
of dissolved oxygen though i~s Virgene* Creek is one of the few ~rface water bodies in low level~

the Malibu
Creek watershed not listed as impaired by the 1994 Californi¯ State Water Resources Control
Water Qt, mlity Asses.mm~t. High nutrient levels may be one of the re..asons for low dissolved oxygea
levels.

~t; uo~umented in the 1993 I     . .                ~tam m me tipper L,~ V’_May nitrogen levels were ~ .... ..~ .... n.t.enst.ve Survey samplino in Ma .........-,-~,,~ -t a g m /i ~xt                   o       .~ ,mu oeptemoer. In
e, w,.,~ ,,,~,uy n,gner at l.~ mg/l while phosphorus levels ringed fro~ ~.~~’ptember mtro~en valu ,...~_,..,..’,_. ?g . _Phosphorus levels ranged from 0 17 to 0 1

to 0.24 in a one-day period. Bacteria concentrations w
~d .ocu~e. nte~. at 170 MPN/100 ml for fecal -^,:~--- w.e_re_m__e~s, ured only in May and were
oacteria ~m. nitro~,en were w"’-:- ---’~-’7~/’~-’"u-rm ~ z,ZOO MPN/100 ml for t      "t~

i~urvey sampling program "-fformed : .......:~,~,~ _ are ~ouna. L~ata from the 1993 1 "ho ho . v,- ua ,a,~ptemoer snow ni h ni . raensvv~~ sp rus levels rangm from g trogen rates avera m 8g 0.12 to 0.49 m /1 ¯ g g .Smg/lmxlr~�ommended l0 mgll for the ~,-,--n,.~,t ..... t_g~ ..,_ .Th~se .mtrogen levels ~Lmost exconcern to downstream water bodi~ ,~---, ..... phosphorus levels ~re hi h enou
MPN/100 mi wlxiie total co ntrauons at this tunehform levels were measured ~, ¯ ~ ~,~.~ ..... rang_ed from 80 tolevel of 500 MPN/100 mi taken in September exceeds the 400 MPN/100 ml for t 30Mly I~riod

r~az~lard set by abe Los A~geles Regiot~al Wlter Qualit~ Comrol Board.

Lower ~ Vireenes (~reek: This section of this creek has more available d~ta because there is ¯
permaz~ent Las Virget~es Municipal Water District (District) testing site as well as ¯ 1993 Intensive
Sm-v. ey sampling site. The District provides monthly figures for soluble ni en

- ’ ~t~wl~.~ sohible phosphorus,
mm total coliform Mc-te.da. The Disu’ict’s site is located above their offi      ~ the Imemive
Survey sampling was performed at the confluence of Las Virgeaes and M~libu Creekt.
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- V

Soluble nitrogen concentr~tiom are treneral ¯ - Ogher ie~e.ls_, during the summer and~occa.st w__a_~.t_h¢ D~stnct s s~te. (1.4 to 3.4 rag/l) with sli*htl,~,~iu~ust o, ,~,, ~his data co ....., ....... -:"’~ ,o~"~er su~ ~a le,e~ or 9 ¯ ° " ~ t¯ ’ .,,-,,~,,-,,,,,~ tu me lntem~ve 3urvey measurement~ which
by b~in~ .4 rag!!sli,~hily higher during: _ p rag.days. Phosph,a~e levels showed a similar trend- " the summer months w~th a range of 0.58 to 0.96 rag!! than during thewm~er months with a range oi’0.23 to 0.48 mg/l. ln~ertsive Survey data shows a range of 0.17 to
0.25 mg/l for the May sampling versus a range of 0.09 to 0.14 mg/l for the September r, ampling.
These levels are high enough to unpact downstream water bodies.

2
6,940 to 45,000 MPN/100 ml and a range of 1,~95 Io 14,250 MPN/100 hal. Intensive Survey data
documented lower total coliform levels with 2,400 MPN/100 ml in May and a range of 1,300 to
5,000 MPN/100 ml in September. Fecal coliform measurements taken at this time showed 2,400
MPN/100 ml in May and an average of 240 MPN/100 ml in September. The fecal coliform level tn
May is higher than the 400 MPN/100 ml 30-day standard set by the Los Angeles Regional Water
Quality Control Board.



V
4. WATER QUALITY INFORMATION AND ISSUES

O
Water Quality

LThe existing designated beneficial use for Triunfo Creek is wildlife habitat. Intermittent uses include
contact and noncontact water recreation and warm freshwater habitat. A potential use is municipal and
domestic supply. F.Jdsting uses for Malibou Lake are contact and noncomact water r~creation, warm
freshwater habitat, wildhle habitat, v,’ctland habitat, rare and endangered species habitat, and

1
navigation. A potential use is municipal and domestic supply. Lower Medea Creek has the following
listed existing uses: contact and noncontact water recreation, warm freshwater habitat, wildlife
habitat, and wetland habitat. Intermittent uses include municipal and domestic supply and grtmnd

2
water recharge. Uses labeled as intermittent occur on strea~ns with intermittent flow~.

Besides 1993 Intensive Survey sampling sites on Triunfo and lower Medea Creeks, there is some
available nutrient and fecal coliform bacteria data obtained by the U. S. Geological Survey (USG$) in
the 1980s on Triunfo Creek and at Malibou Lake. A one-time sampling of nutrients was also
performed in November 1993.

Triunfo Creek is identified in the 1994 California State Water Quality Assessment as being
intermediately impaired by suspected sedimentation. An intermediate impairment listing indicate~ that
beneficial uses are impaired at least some of the time. Though Intensive Survey data measured
soluble nitrogen at the low average of 0.2 mg/I for both May and December, phosphorus levels
averaged O. 13 mg/i in May and 0.1 mg/I in September. USGS data documented phosphorus levels
ranging from 0.07 to 0.14 mg/I over a two-year period from November 1985 to Dec, ember 1987.
These levels of phosphorus are high enough m affect water quality in Malibou Lake downstregm.

Fecal coliform levels have also been measured at high concentrations. Though Intensive Sun, ey data
1ranged at a low 20 to 80 MPN/100 ml in May and September, USGS information over a two year

period from 1985 to 1987 ranged from 670 to 5,600 MPN/100 ml. The latter figures are higher than
I~e r~.ommended standard for �ontact water recreation. Total coliform counts were higher in May
than September with 1,100 MPN/100 ml in May and 200 MPN/100 ml in September.

A 1993 Intensive Survey ~,~mpling station in lower Medea Creek measured low nitrogen levels (0.8
mg/i in May and 0.3 mg/i in September) and higher phosphorus levels (0.07 and 0.13 rag!! in May
and 0.05 and 0.09 mg/l in September). Fecal bacterial sampling indicated a high ~0 MPN/100 ml
while the total coliform count was 2,400 b~N/100 ml.

Malibou l~ke itself also indicated high phosphoras and fecal coliform concentrations. A mrfaoe
water sample from Malibou Lake on November 15. 1993, measured 0.06 mg/i orthophosphorus and
0.08 mg/l ammonin.N plus nitrate-N. USGS sampling performed between January 1982 and July

~w,, ,u. ~ ne phosphorus teve~s may be high enough to explain the su~
eutrophication impairment rating received in the 1994 State Water Quality Assessment. The lake w~
~so rated ~mrmred ~rom sed~on_

AGNPS Water Quality Model

Based on AGNPS calculations, an estimated 900 tons of sediment sorbed N and 700 tom of sedimem-
sorbed P are delivered to Malibou Lake in an average year. Average estimates of soluble N and P
concentrations in surface water inflows to Lake Malibou are 1.3 ppm and 0.5 .van, respectively.

6 7
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- V4. WATER QUALITY INFORMATION AND ISSLr~

AGNPS calculated no difference in the amount of sediment-sorbed N and P between the baseline
setting and nutrient contributions from human and animal activities. However, calculations of mluble

’ L
N and P for these two settings show a four-fold and stx-fold increase, respectively, from baseline to
nutrient additions. The higher soluble N concentrations in Tnunfo Creek are due to higher soluble N
levels in waters flowing out of Westlake Lake. Concentrations of soluble N above the baseline level
of one ppm ar~ associated with urban, residential, and orchard land uses.

While no relationship in this study was found between discharge and soluble N and P concentratiom,      -
the highest concentrations of soluble N and P have been measured during the winter months.

Some of the sediment and nutrients may be coming from the subwatershed above but other
contributors could also be septic systems, streambank and natural area erosion, fenilizer~, re$idemial
runoff, road runoff, wildlile wastes, and confined animal units.

The 5,235 acre Cold Creek mbwatersbed consists of 3,789 acres of natural area with 1,403 acr~ of
sc.atter~ rural residences on private septic syr~ms and ~4 acr~ of confined animal units concentrated
in the lower portion of the subwaterrd~d.

~ outlet of this lubw¯terrd~d is ti~ confluctle¢ of Cold and Malibu Creckl.

~ ~.~.,
The existing designated beneficial uses are contact and noncontact water recreation, warm freshwater
habitat, �old freshwater habitat, wildlife habitat, migration, spawning, wetlands habitat, and rare and
�~xls~ered s’p~ics habitat while ¯ ix~ntial use is municipal and domestic ~upply.

Sampling sites include two U. S. O~ological Survey sites ¯long Cold Creek and one 1993 Intcnti~
Survey testing site just above the �onfluence of Cold and Malibu Creeks. The USG$ ~tmpiod for
fcr.al coliform at both of its sites a~l for soluble pix~’phorus at its lower tim.                                  "

Soluble nitrogen levels from the Intensive Survey data in May averaged 0.75 rag!! and in Septemb~
0.28 mg/l while phosphorus concentrations averaged 0.75 mg/l in May and 0.055 mg/l in Sept~nher.
Phosphorus levels documented in the USGS sampling, which took place from lanuary 1982 through
August 1988, averaged 5.6 mg/l. These levels are high enough to impact downstrtam water hodics.

Though fecal coliform bacteria levels in the Intensive Survey May values me.asured only ~
MPN/100 ml, the USGS levels peaked at 6,400 MPN/100 ml during the six-year period from 1982 to
1988. This value is much higher than the 400 MPN/100 ml standard for contact roereatlon set b)" th~
Los Angeles Regional Water Quality Control Board. To~l coliform levels in the May
measured 5,000 MPN/100 ml.
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AGNPS Water Quality Model

Based on AGNPs calculations, an estimated 200 tons of sedimenl.sorbed N ~ 100 tom of sedimeni-
sorbed P flow from Cold Creek to Malibu Creek in an average year. Average estimates of soluble N
arid P concentrations in Cold Creek flows to Malibu Creek are 1 ppm and 0.3 ppm, respectively.

AGNPS shows no difference in sediment-sorbed N and P between the baseline and nutrient additions
from human and animal sources. However, AGNPS calculations for soluble N and P for baseline
versus added nutrients show a three-fold increase in N and a four-fold increase in P. Concentrations
of soluble N above the baseline level of one ppm are primarily associated with residential land

While no relationship was found in this study between discharge and soluble N and P �oncentrations,
the highest �oncentrations of soluble N and P have been measured during the winter moniha.

Runoff from natural and wildlife areas will �ontrilxite nutrients and bacteria to surface water bodi~l.
Malfunctioning septic systems and confined animal units ire also possible �ontrilxitors. Applying
fertilizers, both natural and chemical, in excess of pianl lleeds will add nutrients to iurfac¢ witerl.

4.9.$ MALIBU CREEK SUBWATERSHED

Though the predominant land use in the Malilxl Creek subwatersbcd is natural area, theft tl the city
of Malibu at the outlet of the subwatershed into Malii~ Lagoon arid scatterixl rural Icsidencei with
horse facilities. The Tapia Water Reclamation Facili~, is located in this iubwatershed ¢hingiag tim
dynamics of ~ mrfac¢ water quality and quantity. The iubwatershed also has ¯ larie numbcl" of
~vate ~ r!smms.

try.. b ! built ¯ dam to provide water Irld ltioil for I club .q;,~ th.t *;--..h
r~scrvmr~d~inca ci f                         ¯ -’ ¯ ........
was-’--’- ........... ~pa ~17 ~m.2.0to4.acresduelod.el)os,r~dsedunent. In 1936 the club
tele,v~,~i),~,~Uw~ ,~m ~..cnmry-rox :~tumos aria used as s fdmmg location for many fdms and

in 1974 the prol~rty was acquired by the State of California to he usod as ¯ ltite

Malibu Canyon is the Iccipient of runoff and associated chemicals from tl upper walrshed Ind
serves as ¯ natural filanel to Malibu Lagoon ~ Santa Monica Bay.

Water Qualiff
The .cu~¢nt designated beneficial uses for Malibu Creek include conta~ ~id nonconlact ~
r~re.atlon, warm f’r~shwater habitat, cold freshwater habitat, wildlife habitat, migration, s’pawniag,
wetlands habitat, lind rar~ and endangered ~ies habitat. One potential use is municipal Ixid
domesiic supply.
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Malibu Creek is listed with intermediate impairments in the 1994 California State Water Quality
Assessment. An intermediate impairment means that the beneficial uses are impaired at least part of
the time. The impairments am fish population decline, spaw~mg impairment, and sedimentation.

There are numerous testing sites on Malibu Creek with the principal sampling agencies being the l.as
Virgenes Municipal Water Distric! (District), Los Angeles Regional Water Quality Control Board
(Board), Los Angeles Department of Public Works (LADPW). and the 1993 Intensive Survey.

bJalibu Creek Belween Century Resen’oir and Yar, ia: The District maintains a sampling site in this
location and tests monthly throughout the )’ear. ~ea-sured are nitrate-nitrogen, phosphorus, and total
coliform levels. Nitrate concentrations remained low over the two year period from 1990 to 1992
ranging from 0.01 to 1.7 mg/l and not having much seasortai variation. Intensive Survey data taken at
the same site also indicate low (0.05 to 0.2 rag/I) nitrate concentrations in May and September.

Total coliform levels, however, appear to peak in the summer months, achieving a high in August
1990 of 13,100 MPN/100 ml and ranging from 80 to 590 MPN/100 ml through the winter months,
according to the District’s data. Intensive Survey information showed levels of 800 and 2,200
MPN/100 ml taken at the site in September. Fecal coliform levels aoeumented by the Intensive
Survey were 20 and 40 MPN/100 ml in September.

Phosphorus concentrations were also fairly consistent throughout the year, ranging from 0.06 to 0.14
mg/I with the District’s testing and 0.07 to 0.12 mg/l in May and 0.05 to 0.08 mg/i in September
with the Intensive Survey testing. These levels are high enough to impact downsur.am water bodiet.

Though it seems as if many of the nutrients from the Triunfo Canyon subwatershed are being
contained in Malibou Lake, some of these nutrients and coliforms may still be conlxibuting to Malilm
Creek. Other sources in this part of the subwatershed can be natural and wildlife runoff, teptic
=ystems, and some residential runoff.

Malibu Creek Above Tania: The District and the Intensive Survey also maintain testi~ lite~ above the
Tapia Treatment Ptant. The =ame parame~rs wet~ monitored.

During 1990 the District values for nitrate-nitrogen remained low but peaked during the winter
months achieving a range of 0.37 to 1.4 mg/l in Ihe winter versus 0.03 to 0.17 mg/l during the
summer months. Maximums and minimums in 1991 and 1992 were 0.3 and 1.2 rag!! and 0.2 and 6.2
mg/l, respectively. All values ar~ below the 10 mg/I r~eommended level for municipal and domestic
supply. Intensive Survey sampling also indicated low nitrate levels of 1.1 rag!! in May and 1.4 mg/I

Total coliform bacteria concentrations again peaked in the summer months with levels of 1,040 to
3,525 MPN/ml being found in 1990 District records. Intensive Survey information shows 170
MPN/100 ml in May and a large variation from morning and afternoon samples in September of
2,800 and 9,000 MPN/100 ml. Fecal coliforms at these times were measured at 70 MPN/100 ml in
May and averaged 30 MPN/100 ml in September which is below standard levels.
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Phosphorus concentrations were f.,irly consistent throughout the year and on the high side ranging
from 0.09 to 0.29 mg/l in the ye*~ 1990. lnten.sive Survey data recorded phosphorus at 0.09 to 0.13
mg/l in May and 0.1 to 0.78 mgd m September.

Sources of the high phosphorus t0 this stretch of stream would correspond to those of the section
below Century Reservoir.

b~alibu Creek Below TaDia: The ,ame parameters were monitored by the District ~ tbe late~sive
Survey.

Nitrate levels in Malibu Creek w,.re much higher after Tapia Park. Nitrate eoncent~tions m’e
generally lower in summer and ri.,,: during the winter month~ reaching ranges of 8. l to 16.~ mg/l.
Summer levels ranged from 1.1 o, 3.3 mg/I. Measurements taken by the Intensive Survey were 0.8
and 1.5 mg/I in May and 1.1 and 2. l mg/i in September, much lower than the regular monitorin~
program by the District. Some (,t these figures were higher than the recommended 10 mg/i.

Total coliform levels were simil~ to those taken above Tapia Park with a rammer range of I
4.500 MPN/100 ml and a winter ,ange of 360 to 650 MPN/100 ml from the District recorda.
Intensive Survey data shows a t,,.,I coliform level of 3,000 MPN/100 ml for May. The
coliform �ount in May was 130 briaN/100 ml, well below the 400 MPN/100 ml for �ontact
r~:reation, a designated benefici!l

Phosphate levels dropped in rammer during low-flow situations but ruse during the winter
ranging from 0.78 to 1.3 mgll d,,mft the summer and 3.:~ to 5.0 mg/I during th~ winter months.
Intensive Survey data rd~ows higl~ ~oluble phosphorus levels of 0.21 and 0.47 mg/i in May and 0.0~
0.96 mg/l in September. These lavels are �onsidered to be very high and �ould easily influence
downsu’e.am water

The Tapia Water Reclamation F~,,:ility contributes to the nutrient level of Malibu Creek. Oth~
$oumes of nutrients include ~-.pti~. systems, wildlife, runoff frum natural areas, and runoff from

~alibu Creek Below Rindee Da~fl" Nitrate �omentrations below Rindge Dam are slill high.
Monthlyrecords from the 1990 District re~)n show no consistent seasonal or flow pattern for nitrate levels.

Throug bout tl~ ye.ar _1 _9~)0 le_v_el:~ ~.~_n,g,~_ f_,~m~ 1..9..m~g/I in...lanu~ ~ ! 0.1~i m ~. Ranges tn
1991 and 1992 were o.z to 12.4 ~g/t aria z.o ~o ~.o mg/l, respeet~vety, llg’se ranges at ~ e.xeced
¯ e 10 mg/l nitrate-nitrogen stand.’rd. No Intensive Survey data was available for this $it¢.

Total coliform concentrations averaged the same as other sites long the creek with levtls lower in the
summer than the winter months. Ranges in 1990 in the summer went from 400 to 800 MPNII00 ml
while winter levels were from 1 .~u’,0 to 3,200 MPN/100. No fecal �oliform cotmts were available.
Maximums and minimums in 1971 and 1992 were 10,750 and 433 MPN/100 ml and 15,400 and 170
MPN/100 nal, respectively.

fProhonsphate levels were lower in .,,tamer, ranging from 1.5 to 2.2 mgll. Winter �oncentrations rang~!
couldr°m limpact.6 to 3.3downstreammg/l in 1990.waterN,l,~xlies.other data was available for this site. These levels arc high and

Sources of the nutrients are esse,~dally the same as for the other sections of the caulk - aaturai and
residential runoff, septic systems, and Tapia discharges.
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b~alibu Crt-¢}~/~t Malibu: Nitrate concentrations taken at Cross Creek Road in 1990 were only
rn~asurcd from Dccen)b~r to June because the creek ran dry dunng the remaining momhs. During the
sampling period rates rangc~l from 4.2 to 8.6 mg/i with ~, very low 0.b me/i in January with a flow of
21 cfs. USGS data a! this site measured 13..5 mg/i nitrate-nitrogen and 4~ mg/i nitrate on December
12, 1986. LADPW documented a high of 11.0 and a low of 1.4 rag/| from May 1988 to June 1990.
Ranges in 1991 and 1992 were 4.5 to 11.3 mg/I and 0.8 to 8.6 mg/l, respectively. This information
indicates that levels of nitrales can become very high and may exceed set standards on occasion.

To~al coliform counts from December, 1989 to .lune, 1990 were fairly low, ranging from 450 to
1,190 MPN/100 ml. However, in November, 1990 after the creek had been dry for four months, the
count reached a peak of 13.000 MPN/IO0 ml. Total coliform levels in 1991 ~ 1992 ranged from
565 to 19,000 MPN/IO0 mi and 400 to .51,500 MPN/100 rnl, respectively. Fecal coliform levels
from 1988 to 1990 ranged from 8 to 14,000 MPN/100 ml.

Phosphate levels were similar to the other sites along the creek, I~ing slightly lower in the
and ranging from 1.6 Io 3.1 mg/l in 1990. These are high levels and may impact downstre,un wa~er

This stretch of the creek runs through an intensively urbanized area and nutrients and bacteria are
commonly found in urban runoff. Other sourc~ are septic systems and conu’ibutkms from sections of
cr~k above.

AGNP$ Waler Qu~li~y Mo~.~

~ on AGNPS ~lculadons, an ~tb~ted 1000 tons of ~edim~nt-sorl~l N ~1 ~KX) to~ of
I~lh~nt-sorl~d p flow to Malibu l~goun in ~ average year. Average ~tin~ of Ioluble N
�oncenu-atiom flowing into Malibu l.~goon are 0.5 ppm and 0.1 ppm, ~.spectiv~ly.

AGNP$ �~lculated no difference in sedimeru-sorbed N and P between the baseline and m~ditkmal
nuu’iems from human and animal contributions, Concenu~tions of soluble N associated with urban
land use~, above the baseline level of one ppm, were identified by the AGNP$ model for drainage
within a 360 acre u’act in the southwesl corner of the Malibu water~hed. Additions of fertilize" and
animal wastes in the subwatershed account for a 4~ percent increase in water soluble N and an 86
percem increase in water soluble P. Addition of Tapia’s treated effluent accoums for an additional II
percen~ increase in water soluble N and an 8 l~’rcem increase in water soluble P. Septic tank effluent

While no relationship was found in this s~udy between discharge and soluble N and P
the high~ levels of soluble N and P have been measured during the wimcr months.

contribute to the degradation of the surface water~. In some cases sediment eroded from natural areas
or was found in urban runoff sorb nutrients or other pollutants. Afar f’mding their way to n~ervoi~
or the lagoon and se~ing out, ~se .~diments ac~ as a sink and source of pollutants.
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$.1 THE WATERSHED APPROACH

Malibu Lagoon is one of the few remaining wetlands and lagoons ¯long the Santa Monica Bay in
southern California. It provides nesting habitat for several endangered, sensitive, and rare species and
at least a hundr~.! other st’~cies. This wetland is threatened by s~dirnen! loads transported in during

2periods of heavy rains and by freshwater flows during dry periods. Contaminants from nonpoint
source l~llutant~ and nutrients are contained in the water during all flow periods, though in higher
levels during the first flush slorm flows.

There are multiple sources of sediment, nutrients, and other nonpoint souree pollution into the
waterways and lagoon from urban developments, agriculture, residential uses. and public service,
such as roads and recreation facilities. Controlling Ihese contaminants will require ¯ long-term
commitment, and a combination of practices and measures, both su’uctural and management, and
actions, both political and private.

The use of¯ "watershed approach" is now being emphasized by ~ U.S. Department of Agriculture,
the U.S. Environmental Prolection Agency. the California Departmem of Water Resources, California
Department of Conservation. and others. This approach involves looking at the entire landscape
within ¯ drainage basin. Critical to thi= is Ihe involvement of the residents living in the water¯heal.

¯ The reduction of nonpoint murce pollution can be accomplished by the implementation of
conservation practices. Though ¯ practice, or ¯ group of practices, may be implemented individually,
each recommended practice needs to he evaluated for its effect on Ihe watershed aa ¯ whole.

$.2 CONSERVATION PRACTlCi~

_or acuons ~ _n~only ~ to. meet..specifk need in planaing
managcmem programs. I ne conservatzon practtces used by the NRCS have

standards and specifications for their use and design. The NRCS t’tandards and tpeci/’r.,atiom are
found in the Field Office Technical Guide at the Somis field

Examples of the land uses evaluated for conservation practices in the Malibu Creek watershed are:
confmed animal facility, single family residential, spaced rural ~sidential, natural areas, landfills, and
rural parks. The selected conservation subsystem and practices are fl~se that are commonly and
widely used to reduce the stated problems. The selected subsystems and practices are shown **
examples and are not intended to be either complete or to fit every specif�c site needing ~          ,

An example conservation system for a conf’med animal facility could include conservation practice, to
reduce nutrients, sediment, and freshwater leaving the ~ite.

Single family residential areas have widely mixed uses. Conservation management systems for this
land use would need to reduce erosion, sediment, and runoff from roads and nutrients, ~diment, and
excess water leaving horse paddocks, lawns, and other la~ a,"~.

Spaced rural residential a~as also have widely mixed uses. The conservation pract~e~ for ~
family residential could also be used in the spaced rural residential areas to reduce ~
sedimentation, nutrients, and excess freshwater reaching the lagoon from the land use.
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I.~ndfills, construction sites, and human activities in ~atural areas are examples of disturbed areas or

-
where the soil surfaces have been disturbed. Censer’alien prac[ices used would need to reduce

L

erosion and sedimem caused by runoff from roads and other disturbed area.s.

_
5.3 TYPICAL LAN’D USE CONDITIONS AND TREATMEN’I~

condilions thai ~a.re ass.urn .¢d. in this stu0y and the lype of practices to address the

contaminant blems
are described, more oetaded descriptions of the suggested �onservaUon practices may be fou~dPZn
Appendix B.

.5.3.1 CONFINED ANIMAL I::ACRJTIE$

Conditions

o

water bodies Waste          P.      rum me amma~s, plus the pmximi ofproducts may include urine, fece );, ..... ,- .... !ty these facilities to¯ s ....... ,.,, ucuomg, ann water which has �omerote contact with any of these materials. The handling characteristics and volume of the material
wideJy variable and different systems a~ required [or the type, ¯£e, and number of animals in tbe

area ......- ,,,   ,mp.e pant material in that area of. . als or
~utrients from manuredeposited on the ground ~urface m these arras will not o~y leach into the ground water but will ~

be transported off-site by wind and water along with manure and soil particles. The Problem h
greater when the confinement area is part of the creek system. Pastures and small facilities should
consider minimum setback requirements for buildings

~’a_,_n~_ n of .n~nu~ ,and soil materials If there ~I enoughis greatly r~luced
re.achu~gme water flowing oft the area sJower ~ a pomon of the material settles out beforethe channel. Care still negds to be taken to insure that excess waste from �on~ls
pastures i~ re.moved or controlled and not lost to deep percolation or mrfac¢ wat~a.

T~

The NRCS uses conservation p~ with specific minimum standards and criteria d~igmd to
effectively treat resoun~ problems. The number in Paremheses is the NRC$ practice ~ification

An example of a complete conservation syst~n that could be used to reduce nutrients, ~gliment, and
fresh water leaving a confined animal facility could be made up of the following system of
conservation practices:

1. ,,W’,aste .M...a~a. gement System (312) - To properly store
2. _waste utilization (633 - To .... handle ~ dispose of
3. Roof ) Properly apply animal wastes to ad’a waste.

¯ Runoff Management (558) - To co [.J.~ cent ~ at prope¢ rat~ntrol excess water runoff on roots or ocher      "tmpervious areas from coming into contact with corral waste b~ using storm gutt¢~ and
drains.
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4. Filter Strips (393) - To reduce, runoff and associated sediment and nutrients from leaving the
site.

5. Critical Area Planting (342) - On eroding cut banks associated with roads and o~er di.~ur~

Rainfall on roofs and other imperviou~ areas needs to be kept from contact with waste. This reduces
the volume to be disposed of in the w~te system. It also reduces the flows which can Ix’ans~rt the
manure of f site.

2Erosion associated with these facilitie~ can be reduced by insuring that a certain amount of plant
material remains on the soil surface in non-irrigated pastures, stream vegetation is allowed to remain,
animals are removed to properly sited c4~rrals when the specified cover amount is still in place, and
animals are kept otlt of and away from Ihe creek.

Corrals, composting, and storage faclltlies for manure shculd be located in areas away from creeks
and waterways. Pastures used for di,q,osal should be managed for maximum stand vigor and water
use efficiency, in order to reduce nul~ tent and water losses to the surface and ground water basin by as
much as 80 percent. It is not possible to obtain greater reductions due to unavoidable volatilization,
wind, and higher rainfall events. The costs associated with this control will vary as shown on Table
13. The cost will vary depending on what management practices and facilities are present, what
additional facilities need to be installed, and the annual operating costs including labor, wa~’, and

The road density for �onFmed animal facilities is assumed to be the same as for the open space areas
in the study area (5.7 miles per UlUar~ mile). Road-associated erosion can be addressed by the typical
practices shown in Table 13.

5.~.2 SINGLE FAMILY RESIDENTIAL PP,.A~"TI~S

Nuuient use on lawns and landscapin~ is e~.’.umt.ed to.be two to three times what is necemry for
optimal plant growth. This is due to a comomauon ot species selection, manufacturen
recommendations, pride of ownership, and ignorance. Water use in the residential m~as is ~
excessive for the same reasons. The c~..ess water and nutrients are either delivered directly into the
uormwater system and into the c~ek ,~r into the local ground water bodies. Reductions in nutrieat
and water use through better mamgen~nt and education are cost effective for the landowner.

Re~..idential streets are storage and .de~p~l.si~o~o___are~. for air~ ~.precipitatio~ dust; laltl~otl;          ¯
se~tment; aerosols; tire and brake ou , nyuxxr.arnons, am �ootant from vehicles; yard wastes; pet
and bird droppings; and other pollu~tts. The~ matet~L~ need to be removed from ~ befo~

Erosion in this land use tends to be controlled by the individual landowners, unless a deficiency ~
in the original subdivision design. Ewticiencies can range from no curbs and gutten,
flows directed into unprotected areas, and extremely su~ep cut or fill slopes of mineral soil. A high
percentage of landowners install s~all ( < 0.25 acre) paddocks for horses or recreational livestock
where zoning permits. Roads, drainpipe ways, unprotected slopes, and horse paddocks axe the sotu-oe
of 70 percent of the sediment generated from single family residential areas. It is estimated that 20
W.xcem of fl~i~ land u~e needs troatm~.
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SECTION 5 - OPPORTU’NTTIES FOR NON’POLN’T SOURCE POLLUTION REDUCTION

Treatments

An example of a conservation management system that can be used to reduce erosion, sediment, and
runoff from roads plus nutrients, sedtmenz, and excess water leaving horse paddocks, lawns, and
other landscaped areas could be made up of the following systems of �onse~.ation practices:

1. Access Road (560) - To provide a fixed roule for travel and access, while controlling runoff
to prevent erosion and maintain or improve waler quality m~d may include:

a. Road paving - including paved shoulders.
b. Rolling Dips (Valley Gutters). to waterway or inlet.
�. Cross sloping, crown for drainage to waterway.
d. Addc~l R/W Width - to allow for curb and gutter or lined ditch.
e. Paved driveways, for water and erosion control.
f. Paved parking/Use Areas with berm or gutter water

2. Critical Area Planting (342). Grass and shrub plantings on steep road cut ~nd fill slopes to
reduce erosion and runoff.

3. Filter Strip (393). A grassed and vegetated strip 20 to 30 feet wide, depending on site needs,
downsiope from site drains or from house and between road and natural waterway to trap
sediment and nutrients carried in runoff water.

4. Waste Management System (312). Horse paddock animal waste management aystem to
store, use. or dispose of animal wastes in an appropriate and environmentally tale manner.

5. Waste Transfer 093) - Animal Waste Removal. To remove stored or collected animal wa~e
from horse paddocks for use or disposal in an environmentally safe manner,

6. Residential Street Waste Management - To remove pollutants from struts before rainfall
deposits them into the storm drain systems which usually emply imo ~
re, aching ~e lagoon. M~magemera include:

a. Street aweeping
b. Refuse collection
�. l-lu. -dous waste �olle ion

7. Irrigation Water Management (449). Proper water use on im~lscaping, lawm, ~xl
control plants to reduce excess water runoff and deep percolation losses.

8. Nutrient Management (590) - To minimize Ihe amounts of excess nutrients from r~chi~
surface ~ ground water by using miaimum fertilizer rate~ at proper time ~d in

runoff for slow ~Jr..~� ~nu to remm ~eounem originating from n~w con~lroctioll or
previously developed urban home sit~.

The expected reduction of erosion from critically eroding me.as is 60 percent. The installation of
u’r.aunents could reduce sediment from single family residential m’eas by 40 percent. The background
rate from well-designed single family residential ~ on hillsides is less than the rate from vacant
land if the critical areas and paddocks m’~ subtracted. Paddock trealmenl would include a corral
placed a reasonable distance from any waterway, manure ston~ge area out of the w’~terway, xnd s
diversion dilch to keep runoff out of lh~ corral

5.3.3 SPACED RURAL RESIDElq’IIAL

O~ditiom

Spaced Rural Residential housing is found throughout, abe s~udy area. Some agriculrttral ttnits also a
large house, landscaped grounds, a horse paddock, and home orchards which are not associated with
Ibe agricultttral operation. Horse paddocks averaging one-haft acre or more in size are common in the
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spaced rural r~sidential ar~a. These horse paddocks tend to be on the low portion (next to waterways)
of the property to facilitate the r~moval of sedtment and waste away from other improvements.

The road density is 11.4 miles per square mile. The road net is assumed to have an equal amount of
st~p sections and level sections. ~,tost road nets in this area also have driveways to residences.
Many of the critically eroding areas are associated with poor subdivision layout and maintenance.

Water and nutrient use on lawns and landscaping is the same as single family residential. The total
volume of nutrients and water is higher because there is a larger area to landscape. The percentage of
landowners who have gardening services is l’ugher than [or single family residential areas.

Treaunen~

The example of the system of conservation practices used previously for "The Typical Conditions for
Single Family Residential" could also be used in the Spaced Rural Residential art.as to n.’,duce erosion,
sedimentation, nutrients, and excess freshwater r~aching the lagoon from the activities described

The horse paddock improvements include distat~ing the paddock from streams or water �ourts,
controlling water from upslope an:as and roofs, leaving cover on the soil surface, animal was~
management and storage, and sedunent conU’oi.

5.3.4 NATURAL AREA~, LANDFIL[.~, RURAL PARKS

F.rosion from roads and trails in natural areas of the hydrologic area has been identif’~d as the source
of 70 percent of the sediment from this land use. Similar rates are also associated with the roads and
trails in the parks, and landf’dls.

The road density of vacant land was estimated by the team geoiogis~ to be 5.7 miles per square mil~.
This is approximately 50 feel of road per acre. This does not include driveways, or
buildings or other facilities.

T~atm~

An example of a conservation management system that can be used to reduce erosion and sedime~
caused by runoff from roads and other disturbed areas such as landfdls could be made up of the
following system of conservation practices:

1. Access Road (560) - To provide a f’wed route for
a. Rolling Dips (Valley Gutters) - to waterway or inleL
b. Cross-Sloping - drainage to waterway.
c. Water Bars - direct flow to waterway or inlet.
d. Paved Roads - paved or surfaced roads for water and erosion control plus parking and

use areas and driveways associated with the roads.
e. Maintenance of culverts, drains, ditches and inlet sU-actures.

2. Critical Area Planting (342) - Plantings of grasses, trees, and shrubs on cut and fill slopes
along roads and on other disturbed areas to reduce erosion, sediment, and nmoff. "
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3, Sediment Basins (350) - To catch and retain sediment and debris originating on site.
4. Comrolled Bum Program - To r~:luce vegetative fuel loads which pose a threat of wildfire

v,’hich causes burned areas to become susceptible to erosion.

The team estimated that ten percent of the rural road system would need paving, and all the roads
needed additional water control and culvert~ng provisions plus maintenance of the improvements. An
additio~l 15 percent reduction could be obtained by control of wildfire in the natural ar,,a.s. This
w~ould be the development of a controlled burn program Io reduce the size and impact of large
wildfires. The cont~lled, cooler fire results in less soil loss due to protection of streamside
vegetation, and reduced mass wasting from hydrophobicity in soil layers. The estimated reduclion in
sedtment from the combination of road improvements and a control burn program is 50 percent.

The geologist estimated that human caused erosion is two-thirds of the present sediment from natural
areas. The installation of the recommended practw.es would reverse this relationship.

$,4 WATER QUANTITY TREATMENT MEASUR~

The treatment measures discussed above deal mainly with water quality and erosion and tediment
corr.~rrts, During the course of this study solutions to th~ water quantity concerns were discu.~ed, but
none were particularly plausible due to technical problems, environmental concern.~, economic
considerations, or acceptability to the local community. As the communities in the watershed
continue to work toward reaching a consensu~ as to the appropriate environmental balance and ~ of
the lagoon, component~ of these me.a.~r~ �ould be implemented. Presently, none are recommended.

,,..,~ ,= ~,auu.t~.y aria economtca~ty ieasibte, l~ut the environmentaland local community acceptability would vary depending on which group was det " "
acceptability. The impact of this measure would reduce base flows somewhat but m.te~u’m~gace
water sources would continue to impact the base flows.

tot.arty acceptable, but the economic feasibility ,., not ~mown. l ats measure could signifw.anfly
reduce summer base flows into the lagoon and act as a tater. Acquiriag the neces,~y property
would be extremely diff’tcult.

3. S!gnJficantly reducing upland irrigation ~ signifw.antly reduce summer flows to the lagoon ~
~ technically, environmentally, and economically feasible. Local acceptance is unknown.

4. Another option for water management of the lagoon would be to pump three to six cf~ of ~
flow into a combination non-potable irrigation supply system and fire hydrant system for the city
Malibu. The fwe supply water could be stored m tanks to provide emergency water and also to
provide storage for irrigation. There may be several advantages to Otis option The water will
have already provided the benefits to the fre.shwater fishery before it is extracted from the ~
system, lagoon water levels may be returned to historic levels, and the use of potable high quali~
water would be r~duced for irrigated ~ping. The pump location should be such that there a
no impairment of t-~h passage in the creek. The City of Malibu would need to f’de on the cree~
water from the State of California. Local groups may want to look into ti~ option further.
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5.5 TREATMENTS FOR THE EIGHT SUBWATERSHEDS

L" CorLservation practices have been suggested for each subv,’atershed to treat the problems specific to
that subwatcr3hed. The I~-,tcntlal percent reduction of pollutants and an esttmated participation rate
have also been included. Each of the subwatersheds should have a plan that fits into l~e overall plan
and goals of the watershed.

Nutrient use on lawns and landscaping in the rural and urban residential and golf course areas is
estimated to be two to three t~mes that which is needed for growth. This is due to a combination of
species s~lection, manufacturers’ recommendations, pride of ownership, and lack of knowledge.

2+ ¯ Water use for tbese land uses is excessive for t~ same reasons. The excess water and nutrients are
delivered into the stormwat¢r system or into local water bo~ies. Reductions in nutrient and water use

" through better management and education can be accomplished by application and maintenance of"
,, �onservauon practices.

¯ ,,,     More contaminants may be carried in stormwater runoff during the first hour of ¯ storm than might be
fou.nd in that city’s untreated sewage during the      ",
. _$a~m,e. time. Recommended s!ormwater practicesborn structural and vegetative methods to detain ¯no h’nprove stormwater quality before iz is released
into surlace water

,4 All AGNPS calculations are based on ¯ storm of 2.2-inch, 6-hour duration precipitation. Estimate~ of
nutrient redacuons in the following subwatersheds discussions are based on AGNPS calculations.

~ 5.5.1    HIDDEN V~
1In the past algae in/.,tke Sherwood has been addressed by using copper sulfate to control growth.

More recently the owners have relied on physically raking the weeds out of the water at the ~horeline.
At some point in the future a harvesting machine may need to be used.

Sediment issues have not been addressed on ¯ regular basis because sediment has not been perceived
to be major problem. When the lake was deepened, in the mid-1980s, the historical ra~dime~
deposition was re.moved. There is some discussion of the use of siltation basins in the future.
However. no formal sediment comxol plan has b~n ~ablL~.

Treatment practices were selected to reduce excess nutrients from reaching water bodies by
recommending proper fertilizer usage and proper handling of animal waste. High levels of nutrie~
are fotmd in the runoff from animal units and animal waste is often seen in surface waterways.

Typical conservation practices for the land uses in this subwatershed are: pasture - waste management
system (312), wast£ utilization (633), horse paddock filter strips (393), livestock exclusion (472),
pasture and hayland management (510), fencing (382); lawns and golf courses - nutrient management
(590), irrigation water management (449); shrubs, trees, and groundcover - nutrient management
(590).. irngation water management (449). In addition to the implementation of conservation
practzces, education is needed to properly install, maim¯in, and manage the praclicea.

One hundred percent implementation of the recommended practices would reduce soluble N and P
from pasture by 80 percent; soluble N by 25 percent and soluble P by 69 percent from lawns and golf
courses; and by 67 percent for N and 77 percent for P from shrubs, tr~s, and groundcover areas.
Assuming weatment solutions would be volun~"y, a 4,9 percent participation rate is anticipated.
AGNPS calculated no reduction of sediment-sorbed N and P and a 26 percent reduction in soluble N
and a 27 percent reduction in soluble P with implememation of these practices at ¯ 40 percem
participaxion rate.
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5.5.2 WESTLAKE

Treatment practices were selected to reduce excess nutrients and stormwater runoff from reachin~
water bodies.

Typical conservation practices for the land uses in this subwatersbed ar~: residential and urban.
irr,.~ation water mar~a~cmenl (449) and nutrient manaeement (590.); urban stormwater - detention
basins, filter strips, a~d constructed wetlands. In addmort to the unplementation of U’m r,:’commended
practices, education is needed to properly install, maintain, and manage the practices.

One hundred percent implementation of the recommended practices is estimated to reduce soluble N
and P from lawns and golf courses by 25 percent and 69 percent and reduce the same parameters from
groundcover areas by 07 percent and 77 percent respectively. Assuming treatment solutions would be
voluntary, a 40 percent participation rate is anticipated. AGNPS calculated no reduction in sorbed
and P and a 21 percent reduction in soluble N and 31 percent reduction in soluble P for
implementation of these practices at a 40 percent participation rate. The effectiveness of stormwater
practices depends on design and site selection criteria. Potential removal rates of nutricms and
bacteria vary from 20 to ~0 percent based on these considerations.

5..5.3 LINDERO CANYON
Treatment practic~ w~re ~lected to reduce excess nutrients and ~ormwater runoff from reaching        -- ’

water bodi~.

Typical conservation practices for the land uses in this subwatershed are: urban - irrigation water
management (449), constructed wetlands, filters, detention basins, access roads (560), critical area
p~anting (342)~ ~ter strips (393)~ nu~rient m~na~ement (590); natura~ areas . acc~ss r~ads (56~).critical area planting (342), sediment basins (350). In addition to the implementation of the
rccomamnded praeuces, education is needed to properly install, maintain, and manage the practio~.

One hundred percent implementation of the recommended practices is estimated to reduce r, oluble N
and P by 25 percent and 69 percent from lawns and golf cours¢s, and reduce soluble N and P by 67
percent and 77 percent from groundcover areas. Assuming t.r~tment solutions would be volunh~’y, I
40 percent participation rate is anticipated. AGNPS calculations shows an 11 percent reduction in
sedunent-sorbed N and P and a 16 percent reduction in soluble N and a 26 perc,.¢nt rtduction in
soluble P for implementation of rt:commended practices at a 40 pert.ent participation rate. The
effectiveness of stormwater practices depends on design and site selection criteria. Potemial rtmoval
rates of aua’ients and bacteria vary from 20 to 80 percent based on the.se considerations.

5.5.4 PALl:) COMADO

Treatment practices were selected to reduce excess nutrients and stormwater nmoff from reaching
water bodies.

Typical conservation practices for the land uses in this subwatershed are: confined a.aimal units -
waste management system (312), waste utilization (633), waste transfer (193), livestock exclusion
(472), pasture and hayland management (510), fencing (382): residential - fiJter strips (393),
irrigation water management (449), nutrient management (590); urban - fiJters, constructed
detention basins, in addition to the implementation of the r~:ommexxled practices, education is
~cled to properly install, maintain, and manage the practices.

-r"-
_
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O
One hundred percent implementation of the recommended practices would reduce soluble N and P

L,= from pasturt:s b)’ 80 percent, reduce soluble N and P by 25 percent and 69 percent respectively from
lawm and golf courses, and reduce soluble N and P by’67 percent and 77 percent from groundcover
areas and orchards. V,’ith an anticipated 40 percent oarticipation rate. AGNPS calculated no r~uction
in scdlment-sortx:d N and P and a 15 percent r~uct~on in soluble N and a 26 percent reduction in
soluble P for the preceding scenario.

.. 5.5.5 LAS VIRGENES

¯ ’ Treatment practices were selected to reduce excess nutrients, stormwater runoff, and animal waste2
-- from reaching water bodies.

¯, Typical conservation practices for the land uses in this subwatershed are: confined animal units -
waste management system (312), waste utilization (633). waste transfer (193), livestock exclusion

-, (472), pasture and hayland manal~ement (510). fencing (362); residential and orchards, filter strilm
¯ (393), irrigation water management (�49), nutrient maria,cement (590); urban, filters, detention

basins, constructed wetlands. In addition to the implementation of the recornn~nded practicer,
education is needed to properly install, maintain, and manage the practice,.

One hundred percent implementation of the recommended practices would reduce soluble N and P
from pastures by 80 percent, reduce soluble N and P by 25 percent and 69 percent, respectively frona

" lawns, and reduce soluble N and P by 67 percent and 77 percent from orchards and groundcover
areas. With the anticipated 40 percent participation rate, AGNPS calculated no reduction in r, ediment.
r, orbed N and P and an 11 percent reduction in soluble N and a 24 percenl reduction in soluble P.

1
"" 5.5.6 TRIUNFO CANYON - .-.
" Treatment practices were selected to reduc.e excess nutrients, sediment, and animal waste from
-, reac, hing water Ix)die,.

~ Typical conservation practices for the land uses in this subwatershed are: residential and urban -
~ access road (560), critical atta planting (342), sediment basins (350.), filter strips (393), irrigation

water maaagement (449), nutrient management (590); confined animal units - waste management
system (312), waste utilization (633). livestock exclusion (472), fencing (362), pasture and hayland
management (510), waste transfer (393); orcMrds - filter su’ip (393), irrigation water management
(449), nutrient management (590). In addition to the implementation of the recommended practices, ..
education is needed to properly install, maintain, and mamge the practices.

One hundred percem implementation of the rtcommended practices would reduce r)oluble N and P
from pastures by 80 percent, reduce soluble N and P by 25 percent and 69 percem, respectively, frmn
lawns and golf courses, and reduce soluble N and P by 67 percent and 77 percent from orchards and
groundcover areas. With the anticipated 40 percent participation rate, AGNPS calculated 15 pertent
reduction in sediment-sorbed Nami 16 percent reduction in sorbed P, with a 13 percem reduction in
soluble N and a 23 percent reduction in soluble P.

5.5.7 COLD ~

Treatment practices were selected to reduce excess nutrients and animal waste from reaching water            ),----
bodies.
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O
Typical con-~rvation practices for the land uses in this subwatershed are: confined animal units -

Lwaste mamgement system (312). waste utiltzation (633). waste transfer (193). livestock exclusion
(472), pasture and hayland management (510), fencing (362); residential and urban - filter strips

_(393), irrigation water manaeement 449), nutrient marmgement (590). In addition to the
m~plementation of the recommended practices, education is needed to properly install, maintain, and
manage the practices.

One hundred percent implementation of the recommended practices would reduce soluble N and P by
-25 percent and 69 percent, respectively from lawns, and reduce soluble N and P by 67 percent and 77

percent, reslx-ctively, from orchards and groundcover areas. With the anticipated 40 pert.xmt 2participation rate AGNPS calculated no reduction in sediment-sorbed N and P and a 10 percent
reducuon in soluble N and a 24 reduction in soluble P for implementation of the conservation
practices

5.5.8 MALIBU CREEK

Treatment practices were selected to reduce excess nutrients, sediment and animal waste fr~n
reaching water hodi~m.

Erosion in rural r~idential, urban, ~xl natural ~reas can be attributed to deficiencies in design.
placement, and maintenance of improved and unimproved roads and trails, Deficiencies in design can
range from no curbs and gutters to concentrated flows directed into unprotected treas to extremely
steep cut or fill slopes of mineral soil. The system of conservation practices to reduce ertnion on
access roads can be used with modifr.ations adaptable to the specific site conditions.

Typical conservation practices for the land uses in this subwatersbed are: residential areas - access
-mad (560). runoff management (570). critical area planting (342). sediment basin (350). filter strip, ~    "~(393), irrigation water management (449). nutrient management (590); confined animal units - waste

management system (312). waste utilization (633). waste transfer (193). livestock exclusion (472).

3
pasture and hayland management (510). fencing (382). filter strip (393); urban - filters, detention"basins, constructed wetlands. In addition to the implementation of the recommended practice~,         -
education is needed to properly install, maintain, and manage the practice,.

I~,,.x:m ~rm o~ percent, respectavely, from lawns, lnd would r~:luce soluble N by 67 ix-’r~nt and      "-
soluble P by 77 percent from orchards ~ groundcover m’eas. With tim mati¢ipated 40
participation rate, AGNPS calculated no reduction in s, ediment-sorbed N and P ~ a 6 peroem
reduction in soluble N taxi a 7 l:mrcent reduction in soluble P for implementation of tim con..,~,.-rv~tion
practices.

Table 13 shows the estimated costs and percent reduction eXlXeted by the implenmntation of tl~
conservation practices recommended for each of the eight subwatersheds while Table 14 demonstrates    "-
the effect of the practices as calculated by the AGNPS model.
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Table 14. Summary of N & P loadlngs Io Sub-Watershed Lakes & OutleL~
Results of AGNPS Runl for a 2.2-1rich, e-hour dural~on storm.

BASELi-I~i~ ’ FEFIrlL~ZER AND ANIMAL Wf 3TE .....
;ub-watershed Sediment Attac~d Water Soluble Sedimi~n~Attached - Wa Soluble-Outlets Nitrogen IPhosphorus N P Nitrogen Phosphorus N ~ ~p--Ib$        Ib$      ppm     ppm      Ib$        Ibs        ppnl I ppm I

~idden Valley 1 1,485,400 524,300 0.38 0.07 1,485,400 524,300 4. I~ 0.’---~-~Ve___s~ake 1 319,200 172,800 0.23 0.07 319,200 172,80~J_nd__ero 1 223,400 109,200 0.34 0.08 223.400 109,200 3..)3~------~-1-]’alo Comado 2, 3      664,700 360,800 0.34 0.08 664.700 3~;°,9b0~2. }! ~--~.85~lrlunfo Canyon 1 1,756,000 1,306,700 0.3 0.08 1,756,000 1,306,700 1as~VirgenesCyn. 2 1~000,200i 811,900 0.34 0.07 1,000,200 ~ 811,900 1.~)3’-----0.34-];old Creek Cyn. 2 311,200 159,300 0.37 0.08 311,200 159,300 1.1 )5lallbuCanyon 2 1~960~900 9~ 0.32 0.07 1.969.20o QT-~ ~..W,~ ’" n 16i 0.131

FERTIUZER & ANIMAL WASTES
RECOMMENDED PR~Ti~ES---+ POINT SOURCES

Sub-watershed oeo..en! Attached Water Soluble Sediment Attached l~alor SolubleOullets --~itrogen-- Phosphorul N P Nitrogen Phosphorus N- p--Ibs Ib= ppm ppm Ib= Ibs    ~_~m
:dden Valley I 1,485,~ 524L___~ 4.17 0.7 1,485.400 524,300[___~:0~-_~e__stlake 1 ~ 319,200 172,800 2.3 0.87 319.200 1 ~.~:~
do Comado 2, 3 664.700 360,000 2.31 0.~ 664 7~ ,,z~ ,,,w ~---~-.9~.~Triunfo Can_y_on 1 1,756,000 1 306,700 1.32 0.47 1,4g0.400 1,101 ~)- ~5~35~

Mallbu Canyon 2      2,004,~    989 400    0.51    0.14 2 O04,~:X)     989,40~ ~

I - Total otream loadlngo to
2 - Stream loadlngo to oub-watershed ~
$- No Point 8ource~
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SECTI¢ ~N 6 - IMPLEMENTATION STRATEGIES

6.1 LOCAL IMPLEMEN’TATI~)N AGENCIES/GROUPS/INDIVIDUA.I~

There are a number of individual, and organized groups and agencies that have provided invaluable
assis=ancc in developing a spccif,, watershed plan. These groups have formed a Natural R~sources
Plan (NRP) Organization cons~,,,,e of an Executive Committ~, an Advisory Council, and Technical

-̄- Sub-Conu’nittecs under the au,~pi,, ~ of the Topanga-Las Virgcnes RCD. Th~ NRP Organization has
breught together all interested a~,, .cies, organizatiom, and individuals and has begun to manage the
elements of the NKP. The NRP ~ ~rganmat=on has the ability to manage tt~ resources on an integrated
tad ecological basis

The present agencies with ’,ppro!" ia~e powers to implement the suggested works ¯re the: Cities (4),
~ Counties ~2), State D~partment ~,~ Parks and Recre.at~on and National Park Service on their lands,

., CALTRANS on its lands, home,,wners associations on "their" lands, ~ Virgene.~ MWD and Triunfo
County SD0 Topanga-Las Virge.," RCD, RWQCB, Santa Monica Mount¯ira Conservancy, and Santa
Monica Bay Restoration Project The RWQCB, California Coastal Commission, and California State
Coastal Conservancy, along with the U.S. EPA, California 13~partment of Fish and Game, and the
County Public Health Departme.== can use regulatory actions to enforce installation of ¯ project or
measures to reduce nonpoint sou--~ pollution, ~ ¯Sencies, in rome ~, can be roun;~ of
funding to carr~ out =~lected Ixeatm~nt.

Groups agencies implementina conservation practices to rts:luce nonpoint rource pollution d’muid
1

or
-... use only ¯ plan that has been th~,,.gh ¯ public participation process, The plan ~hould ~lso be part

overall plan that has been d~veh,l ’~1 to meet specific watershed goals ~nd which will be monitored to
!’-- obst~rv¢ effect¯.

6.1.1 INTERRELATIONSHIP |~IU’WEEN WATER QUALITY AND QUANTITY CONCERNS

The resul~ of ~ ~tudy point lo Ihe complexities of the Malibu Creek watershed. No longer |~ the

u,,; w,,~r~ne~ ~or many yeza’s "! ~ ~agoon ~seit is u~ locat point in the watershed because ~11
streams lead ber~. Unforttma~l),, Ih¢ lagoon system is not completely u~lemood.

This study rJ,,ows that certain ~mns to prevent upper watershed nutrients could have ~me impact on
the lagoon. In addition, tber~ ~= me¯sums that could be taken to reduce the amount of f~..shwatcr
that is transported through tbe I~t~oon to the ocean. With ~ ¢ur~nt level of understanding of tbe
system and the different point of view of interest groups there is no single combination of water
quality and quantity tr~atm¢~ opt=ore that can b¢ recommended. Following are thr~ important ~

¯ , that ~ to b¢ addr~sed.

-- The following are thre= steps ~! ~! to be ~ld.m~xl:

1. A clear undermanding of ~11 roumes ~ amounts of contaminants in t/~ watea~h~ needs to be
establisb~o

2. Tb¢ effort to reach comensus on what mroun~ conditions_ ~d uses in d~ w=~
acceptable ~ ta comim=e.

3. Begin implementing compOnents that are not controversial as soon as possible.
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6.1.2 STRATEGIES LThe NRP Organization should use the plan elements and discussior~ of the Facilitated Advisory

_Committee and the contents of this document to identify priority subwatersheds the general nonpoint
source pollution goals to meet for that unit. The actions could then be along the following lines.

I. Identify the priority actions for installation of a plan.
-2. Form an Advisory Subcommittee to set unit goals and plan needs. Include landowners of the

unit in all priority and solution sessions. 23. Identify the measures, actions, and practices to be used in the priority unit and ~-t the trait
priorities of action.

4. Target groups of landowners and otber~ for education on needs, goals, and method.
5. Begin intenswe education program to inform watershed population and political entities on the

resource values, problems. ~xl proposed solutions. The program should include information
that encompasses the area from the watershed boundaries to the surf zone in the Bay. "1~
information could Ix sent out with utility bills and as a weekly column in the newsy¯pert.

Identify potential funding sources and make initial contacts; prepare plato and gram
applications. Obtain political support and implementation ~sslstance for each project

7. Initiate monitoring program to track implementation of measures and practice, taxi to determine
basel¯tin conditions for t~ expanded monitoring program.                                  ._

8. Install demonstration projects in the subwaterxheds, using priority Practiees/n~t~ret/~tlonl.
9. Expand the education program throughout the watershed ~ to ill residents ~xl interested

panics.
10. Publicly tnnotm~ and rew~xl tuect,~sfui c, ommtmity �floral.

- 7The NRP Organization should coordinate the overall program and recommend ~tiora to the
implementing entities. All individual agency and entity inputs should be routed through the
tmordmation group before implem~ntin$ portions of the overall pLta.

6.1.3 LOCAL IMPLEMENTATION PROGRAM

It Ires been suggested that the plan for the watershed be developed through the public Imrtk:ipation       -
process. The process included all interested parties from the watershed and public entities with         -
regulatory or funding authorities from outside the watershed. In this way, ¯ locally developed pl~n
that is agreed to ~d generally =cceptable to the residents will be implemented. Local support is
needed to implerrmnt ¯ program to reduce nonpoint source pollutants a.,xl the public proce~ is tm~xled

Programs and plans instituted and regulated by outside agencies are not likely to be fully

~.~.Y_. ~_u~.~ple_mented..The goal.s, plans,, m~d ~pport must be from the watershed, supported or~    uur.s mat may neeo to provide fundmg or unplementation authorities.                         ._

A listing of agencies involved in funding nonpoint source pollutant reduction projec~ is ioc.¯ted in
Appendix C. The listing is not all inclusive for public agencies and includes few of the private groups
and agencies that have funds for implementation or allied ~.                                _
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It is noted tl~t federal and state funding sources are likely to be severely limited during the L-. foreseeable future because of the overall budget reorganization and reductions. It is suggested that a
listing of private groups and agencies that fund projects be developed.

The NRP Organization should select the appropriate funding source for each of the
practices’measures, or select the agency that may have the funds available. The watershed group
should also fill out grant applications for submis’sion by the applicable implementation authority. The
grant luads will require additional inputs and technical/financial support from the requesting agencies.

_, "l’hin local input should be estanated and the appropruate support obtained by the watershed group

2
before the grant request iS made.

6.1.5 OPERATION, MAINTENANCE, AND REPLACEMENT

Operation, maintenance, and replacement are integral parts of any project. Agreements to do and
-- fund these actions should be made with all involved parties before anything is installed. A user fee
_ tax may be needed for funding.

6.2 MONITORING

Monitoring is recommended as an integral part of each plan. Agreements to do and fund monitoring
should be made with all involved parties befor~ the project is installed. A user fee or tax may be
needed for funding. Regulatory agencies may have staff to do momtoriag, but not have the sampling
or testing funds. Or they may have the sampling and testing funds, but no staff. The watershed
agencies and groups ahould be able to work out an effective way to carry out an adequate monitoring

Monitoring programs are currently being carried out by ¯ number of agencies in the watershed.
of the monitoring is involved in determining water quality, sediment loads, impairments, or biological
quality m the water bodies and waterways. Major programs for this monitoring are funded by several
agencies, including: Las Virgencs MWD/Tapia, with bye monitoring programs; TLVRCD; County

~ "$amtation District of LA County/Calabasas Landfill; LA County Department of Public Works; LA
_ ~ Department of Health Services; City of Los Angeles, Deparanent of Public Works, lharoau of

Sanitation, Eavironmental Monitoring Division; and RWQCB, with the Surface Water Monitoring
Program, Mussel Watch Program, Toxic Substances Monitoring Program, and Complian~
Monitoring Program.

Numerous other agencies or groups conduct monitoring programs in the watershed on a regular basis,
inc!uding weed abatement inspections, water level impectiom and small scale water quality

_ .maintenance. Other monitoring may be done on an irregular ab~S~is, me. i.uding .s~tic ~ operation,

..
~u’e suppression, fishery populations, algae grow’,h, sediment c.¢ummataon, an¯ quamsues of flow.

6.3 MODF_,I,ING

Models allow users to simulate conditions that might take years to capture with intensive monitoring.
Simultaneously, monitoring data can be used to improve models through calibration and verification.
The watershed model AGNPS is already set-up for the Malibu Creek watershed. It is
that AGNPS be maintained and ~ to gage watershed improvements. It may be desirable to

_ implement other models and site specific models to captur~ the effects of treatments on.speci~ water
quality parameters, habitats, and species.
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6.4 SUCCESSFUL ~IPLE~.NTATION TlY’S

Information that has been collected, collated, and consolidated from lando,,,,a~rs, local agency
i~rsonr~l, and previous studies provides common components of a successful implementation plan.

1. Voluntary programs ar~ important, involvemen~ of landowners and local government
a~e~tcs at th~ outset can lead to project-an:a ownership of the program and acceptable
solution for the project.

2. Information distribution and education efforts are essential throughout the life of the project.

3. Cost-share funding, is important to the success of the project, especially for those practice~
that eflec! the public or which need Io have their effectiveness demonstraled or when
incentives arc needed to increase the participation rate to a level that reache~ an agreed goal.

4. A long lag time may be needed to see the results of resource improvement or to confirm the
monitoring tn:nd. This lag tune is more than probable and needs to be clearly understood by
the residents and pank:ipanu.

5. A reasonable monitoring program is crucial to any r~ource improvement effo~

6. A follow.up evaluation r, everal years after a "project" is completed should be done to
determine if the practices are still performing well and. if not. why. It should alto be
determined what the perception of the project is and what the actual voluntary participation

6.$ IMPORTANCE OF LOCAL INVOLVEMENT

General land use alone is not the source of contaminants in the waterways, waterbodies, and lagoon.
Management practices determine whether contaminants will run off of a given land use. The actividea
of the people using the land must also be addressed. Residents’ familiarity with the region in which
they live and awareness of the resource problems is important. A key ingredient in any nonpoint
r, outr.e pollution contr~l project is for each resident to be aware that their actions and activities can
and do affect others.

Local persons representing the watershed’s groups and stakeholders would benefit from the
establishment of subcommiP, ees for the NRP Organization for each subwatershed. This would be
particularly effective for prioritizing implementation practices m each of the eight subwatersheds,
while the parent comminee would provide the overall watershed prioritization and the political effo~z
before the various Boards for implementation actions. The subcommittees and parent committee
should have active roles in developing implementation strategies and having the responsibility for
initiating the strategies. These committees would also have the responsibility of preparing individual
implementation plans for each subwatershed with each plan tailor~l to meet the appropriat~ t~3uroe
and social needs of the residents.
l~t ~n~a~onn~nl~.e~,h lesa~;l~..o.~W~v~ t_o .have the knowledge. ~ to make decisions for proper

area-wide ,~a~ for ~sP~ ;~Y..~f__h~_.~r property; I.t is .aLso important .to develop an integrated
in a wate~s~ ",-,-,~--, :~..-__-_v~y;y-.~uon o~ w.orx.s ~o te~u..ce or. contro! nonpoim tourr, e pollution..... ¯ ~-,,~,, ~ pouutton controls are a com~mat~on of political actions and
structural, vegetative, and management measures or practices that must be applied continuously and in
an integrated manner. This problem may be solved by breaking the watershed into several small~
pieces, such as the eight subwatersheds used for this report. This division allows a watexshed
oversight group a means to: (I) target groups of landowners, (2) identify the needs of the targeted
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group/land, and (3) find ways to meet those needs through the group’s participation in the watershed

L_ proJeCt.

6.6 LOCAL O~,~’ERSHIP ANq~ PRIDE

Malibu Lagoon has a very high exposur~ to the public because of its location in a State Beach/Park.
As a valuable natural resource, it is well known among watershed residents and to persons in tbe
greater Los Angeles area.

The NRP Organization should take steps to show watershed residents and local entities (Boards) the
_ problems threatening the watershed’s waterbodies and lagoon to garner active, effective community

support for resource management activities throughout the watershed. Local ownership, pride, and
responsibility for the watershed and its resources is an essential prerequisite to ~ceessful watershed
management.

6.7 PUBLIC EDUCATION AND INFORMATION

A public education ~ information campaign ne~ds to be a par~ of ~ny watershed program. There
many ways to ~duca~e ~d inform the public.

- Area-wide brochm-es on different ~pecls of water quality proteCtion ne~ds to be develol~d. They
_ ~hould explain why erosion and sedimentation, nutrients, ~nd other nonpoint source pollutants ~-~ ¯

problem and what people can do to prevent the pollution. The brochures ~n be handed out or mailed
- ¯long with local utility bills. Goal-oriemed information should be provided so everyone l~ows

_ is necessary for a successful program.

_ Developing a local video about the problems and solutions which can be shown at public meetings and
meetings of homeowners will help get the word out to large groups of people at one time. Education
programs should also be developed for use in the local ~chools.

- Involving the local governments at the begirming will help to reduce red tape in the future. "l’he
_ newly-formed NRP Organization subcommittees can assist in the development of on-site conservation

_.
plans to formulate political, management, vegetative, or structural solutions to race¯ watershed goab.

A cooperative effort between USDA agencies and the Resource Conservation Districts re.suited in the
"Neighbor-to-Neighbor" program. The program is based on the fact that landowners most often reek
information and advice from neighboring landowners. The program recruits cooperators who have
implemented conservation practices and puts their project ar~as on display. Self-guided, drive-by
tours of roadside demonstration sites are encouraged. A sign provides information about the
conservation practices.

In one state, a guide book was developed and distributed in stores and restaurants throughout the ~tate.
By using the guide, people can check out the farms, communities, and individual pro~rties
demonstrating the practices they are interested in learning more about. Tbe guide book provides
general water quality and soil conservation information, and names, phone numbers, argl dimetiom to
the demonstration si~s.
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THE USE OF RECO.~L\IENDED SOLUTIONS L
6.8 ENCOURAG LNG

Landowners specifically want to reduce the risks associated with trying new or different practices by
seeing the problems for themselves, bein~ presented with alternative ways to solve the problems,
then deciding for themselves the best solt]~orts to ~mpl~mem for their management methods.

The recommended solutions must be socially acceptable and desirable. For successful voluntary- ./.implementation each conservation practice must be perceived to have:

1. The relative advantage of being better than the practices currently being used. ~--"

2. Compatible and consistent with current practices, past experiences, needs, and social and
cultural vglues.

3. A low level of complexity; simple and easy to adopL

4. A high level of trtalabllity and can be experimented with on ¯ limited ha~b. "-
5. A high level of obs~rvabillty, with results that are easily observed and ¢.ommunic, tted to

6.9 ESTIMATING PUBLIC PARTICIPATION RAT~

Research has resulted in the development of methods to gauge what level of involvement of people
can be expected in ¯ voluntary approach program. These methods rely on the evaluation of specif�c
targeted landowner characteristics, characteristics of the agricultural land, characteristics of tbe
practices the landowners are being asked to implement, and an evaluation of community.wide
chara.cten~stics... A primary source of information for procedures to estimate landowner participation
was ~evelopea t)y the National and Regional USDA Soil Conservation Service sociologists and
documented in ¯ SCS Social Science Tochnical Note titled: Guide For Estimatine Panicit)ation in
Conservation Overations and Hvdroloeic Area Protection Proiects, Feb. 3, 1989. Table
summarizes the major characteristics that previous research studies have shown to be importatR in
whether or not landowners will be receptive to implementing pollution control measures. Estimat~
in this study were taken from other studies and are included only to demonstrate the typical effoct of ¯
voluntary participation program.

It is unrealistic to expect that 100 percent of the landowners can or would be willing to install all of
the necessary practices or change their management style to obtain the maximum nonpoim soure~
pollution reduction to the waterways and lagoon. A reduction of pollutants from tt,~ subwatershed~
and land uses will be dependent on how acceptable the re�ommended solutions are to the people who
live on or use the land.

The participation estimation procedure is based on an evaluation of the adoption characteristics of fl=
tas’geted landowners in specific subwatershe&s. To determine the viability of succvssfully targeting
particular land uses or groups of landowners, the probability of the landowners to voluntarily
participate, perhaps with technical and/or f’mancial assistance, can be estimated. Th~ variation of the)
range generally found in the estimate reflvcts differences in landowner acceptability of the
or treatments for different_ _i~ uses and !ocations.

Also important is identifying the reasons for non-adoption. Dr. Pete Nowak in Why Farmers Adov~
Technologies points out two categories of reasons for non-adoption: 1) the landowner is unable to -
adopt the practices or 2) the landowner is unwilling to adopt the practices. Table 16 aunmafizes the
major reasons for non-adoption under these two categories.
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Table 15: Important Cortsen’ation Adoption Characteristics [I]
- I. Characteristics associated with landowner adoption of

practices:
- high income.

_ - high use of mass media.
- high education.
- high number of contact~ with private organizations.. .1.
- high number of contacts with government agencies.
- willingness to take risks.
- high awareness of resource problems.
- desire to pass ranch or properq¢ to children.

ii. Characteristics of come~ation practices/management
systems that are associated with adoption of practices:
- inexpensive.
- simple and easy to u,~.
- results are ~sy to s~.
- ran implement on : small

-- - consistent with existing ideas, beliefs & m~nagement styk=.
_ - ficxiblc enough to fit inlo existing system.

installed/managed by rr.4dily |vaillble

Community characteristics that ~r~ likely factors of
importance associated with �on.~rvation ~dolXioa:
- existence of conservation ¢lubs/or~r.atiom.

- - healthy local economy.

!~ 3

_ - high support of district ~iviti~ & high u~ of ’-

- high level of cooperation between private/publi~
organizatiom.

- = consistently high use of coStord~’i~ ftm~.
_ - high support of educational ~iviti~.

- high requests for technical tssist~n~.
- high number of volunteer.
- existence of district-paid ~loy~.

H

l] The primary source of this informatton was compiled by the National and Regional USDA Soil
Conservation Service sociologists, and is documented in a $CS social science technical note

" tided: Guide For Estimatinz Participation In Conservation Overations ~ Hydrologic ~
_ 1~..~9.i.~, Feb. 3, 1989.

Ideally, the promoter of the t~:hnology should f’n"st identify those lando~ that catmot ~lopt tl~
practices and attempt to remove the barriers, then work with those landowners that l~ve beea
identified as tmwillmg. With a good unde~ of abe reasons for non-~loption, deliver~’ of mor~
accttrate and t~.essary information is possible.

Table 17 i~, n ebe,:klist of issues l~t ~ implement,~tion team sl~:~ld consider before implement,tlio~
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Table 16: Reasons For Non-AdoFtion [1] 1"

I. Unable to Adopt Because: _
- Information is lacking.
- Costs of obtaining information is too high.
- Complexity of system is too great.
- Too expensive a management system.                                                    -
- Labor requirements are considered excessive.
. Planmng horizon is too short.
- Limited availability and accessibility of supporting                                       -

- Inadequate managerial skills.
- Little or no control over the adoption decisioa.                                          _

I/. Unwilling to Adopt Because:
- Information conflicts or is inconsistent.
- Poor applicability and relevance of information.                                         ""
- Conflicts between current goals and the new tec.hnology.
- Lack of knowledge on th~ part of landowner or sponsor of
contaminant reduction practices or teclmolog),.                                          -

- Practice is inappropriate for the physical t, cttmg.
- Practice increases risk of negative o~tcom~a.
- Belief in traditional practical.
- Limited capital                                                             --

a paper present at rop es ue anagement or onservauon co
Aug. 9, 1991 in Lexington, KY; Author is Dr. Pete Nowak, Dept. of Rural Sociology,
Environmental R~sourc~s Center, University of W~scomin-Madison. [.

-
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Table 17: Checklist of Issues [o Consider before Implementation                         t

Checklist of Ideas                  Status With this Project
Yes       No

* Have a clearly stated goal, supported by realistic assessmenl

~

of the problem, and the feasibility of solving it. Q [~

~ * Stress voluntary participation through education, technical

[~]~ ~]~

assistance, and incentives, and emphasize project benefits.

* Stress target audience involvement at project initiation.

* Target areas where realistic water quali~y benefits can bc
maintained and/or obtained. It should be recognized
that because of forces of nature or the natural enviromneai,
some areas may no¢ respond to water quality u.eatmems. [~ [~]

programs.

Have full funding for the project �ommitted up fronL

Be long term (10 years) in order to understand ¢aus~ of                                   ~, ~nonpomt source pollution and Ih~ effects BMPs have o~

Have a clear understanding of BMPs already in place prior

Have adequate pre-implementation assessm~ and monitoring.

Have a separate, independent group of recognized expem/
prof.essi.onals overseeing design and implementation of

lmomtormg and analyses procedures, and evaluation of data. Q Q
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APPENDIX B

CONSERVATION PRACTICES DESCRIPTIONS

The Con.~rvation Practices are listed alphabetically according to NRCS (SCS) useage and
nomenclature. Common names of practices th.at fit into these categories are included for each
SCS Con_sen’ation Practice. A very short description for each of the practices is added to each
entry. The listing does not include spvcial pracuces that may apply to a site - i.e.: reinforced
fill or crib walls, landslide stabihzal~on, area requirements, road widths, etc.

The practices shown are to be used as part of" a SYSTEM, designed for each site, to meet the
goals set for use, stability, safety, environmental quality, health, and water quality. Few sites
or goals will allow one practice to comprise a system. A system normally may be �omprised
of a number of practices to meet one goal for the site. A system to meet multiple goals
likely to need many individual practices. For this study, the systems generally address
stability, safety, water quality and quantity, health and environmental quality by controlling
water flows and reducing erosion and reducing the quantities of sediment and other poilutantl
reaching surface water~.

Maintenance and Upkeep
Road Ditch Maintenance, Increased from
Mower, not grader, maintenance of ditches and slopes
~Culven_M.ainte~nce, Increased from
,~torm Dram Maintenance, Increased ~ present
Design Standards, Increased level from present
Construction Standards, Increased level from
Culvert and drain maL.~enance.
Ditch ar~ drop inlet maimemm¢.

Access Road (.~0)
A t~avelway to provide a fixed route for travel ~ access, while controlling rmmff to
prevent erosion a~l maimaia or improve water quality.

Road Paving - including pardi or retraced rdm~id¢~
Rolling Dips (Valley Gutters) - to waterway or inl~.
Cross-Sloping - for drainage to waterway or vegetated slope.
Added R/W Width - to allow for reduced bank toe removal by grade¢.
Water Bars - to waterway or inlet or protected slope.
Earth Retaining Berm - low earth berm to keep runoff on roadway.
Paved Driveways - paved or surfaced drives for water and erosion �onn’ol.
Paved Parking/Use Areas. parking and use areas associated with the ruads paved or

surfaced, with berm or gutter water control.
Curb aml Gutter - convey runoff to s~m’m drain or ~y.
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APPENDIX B -CONSERVATION PRACTICES DESCRIPTIONS

: O
Channel Vegetation (322)

t
Establishing and maintaining adequate plants on channel banks, berrns, spoil, and
associated areas to stabilize slopes and reduce erosion and sedimentation. To maintain or
enhance the quality of the environment, including visual aspects and fish and wildlife
habitat. (itorses and other livestock must be fenced out ol channels)

Channel vegetation - vegetate waterway to reduce erosion.                                   -

Critical Area Planting (342)
- 2Planting vegetation, such as trees, shrubs, vines, grasses, or legumes, on highly erodible

or critically eroding areas to stabilize the soil, reduc~ damage from sediment ~ runoff,
Ind improve wildlile habitat a~l visual r~ources.

Erosion Control Planting. grass, also shnabs, on cut and fill slopes; special effort or
equipment may be needed.

l.,trg~aping, includes "orderly" arrangement of shrubs and tr~s to moet aesthetic m"
other goals and includes xcriscapi~.

Cut Bank Stabilization (195)
Stabilize and treat cut or fill banks of bar~ earth with vegetation and/or structural
measures to protect against erosion by wind or water. Also to stabilize cut or fill bani~
from failur~ by sliding or other failures caus4~d by construction overst~’peni~ of siol~.

Retaining Walls - along cut bank slopes, as
Rock Toe Protection. along cut ~ fdl slopes, ~ nc~xl~d for mbility, dr~nage, tnd flow               -

proz~tion.
Bank Sloping (Flatten Slopes) - flatten cut and f’dl slop~ for ~tability, r=ducing crosio~

and improve vegetative stands.
Slope Benches. benches in fill slopes each I J-20 fcct of vertical height; increase

stability; includes diversion.
Bank Berms - Benches in cut slopes each 15-20 f~et of vertical height; increase

stability; ingludes diversion.
Slope Vegetation - may he grass, Critical Area Planting (342), landscaping, or xeriscaping

as ne~ed to stabilize the slope, reduce erosion, and meet a~sthetic or other goals.Grassed Waterway (412) - waterway planted to suitable vegetation; includes low flow
~’mor.

Lined Waterway or Outlet (468) - includes all linings, except vegetation.
Diversion (362) - divert flows aw:y from upper slopes and from toe of bank.
Underground Outlet (620)-- water conveysace system to protected outlet, including

outlets, and piping.                                                    _

Diversion (362)
A channel consmg.ted across the slope with a supporting ridge on the lower side, to div¢~       -

water for safe dLsposal.
Diversion - divert flows away from upper slopes and from toe of bank. _Lined Ditch - diversion ditch lined with concrt~ or PAM or asphaltic concact¢.

_~.
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0
~ : Filter Su’ip (393)

LA strip or area of vegetation for r~noving sediment, organic matter, ~ other pollutants
from runoff and waste water.

Filter Strip - Gr’a~s or vegetat~ strip I0-60 feet wide do~tslope of overbank flows or
m do~’ns!oF,~ of road drain flow spreader or between site waterway/ditch and work =rea.s

1
., or neighbor or corrals and stables and exercise areas and wafer’way.

Buffer Str,p - Filter slrip that also uses tre~s and shrubs or is used to reduce noise or wind.
I-=ndscaping - Vegetation in a filter or buffer strip; plarmcd to include visual and odor

2effects.

Firebreak (394)
A strip of I~ land or fire-retarding vegemion.

Firebreak between proper~ and wildland~.
Clear vegetation for 30 feet sway from boule.
Plant low fire hazard (Succulent) vegemion.
Increase access width around buildings for fire pro{ec~m.
l~tali Fu~breaks ~ound perimeter, =djacen~ to wiidl~d=.

Gnde Stabilization Structurt (410)
A structure used to comml the grade m~d/or reduce he~d cutting in natural or ~dficial

Ditch Grade Stabilizers. low structures to control grade in erosive ditches or to drop from
one grad=era to =mother. Materials may be any of the following permanent
rock, grouted rock, concrete, concrete block, mad asphaltic �oncrete.                                 "

Drop Smocture - mainly to drop the grade of crossin~ waterways down to the level of t]~
road waterways; concrete or block.

Waterway Grade Stabilizers. sills constructed in waterways to reduce downgrading
erosion that may be ~tused by ~ding road drainage or mvisi~ natural drainage to fit

Ford - �oncr~, pipe ~d surfaced m’ucture to provide = roadway during periods of low
water flow over the m’ucture. "Fae m’ucture may function as ¯ grade stabilize"

Gr=.~ed Waterw=:~ (412)
A natural or constructed channel that is shaped or graded to requh’ed dimensions and
established in suitable vegetation for the stable conveyance of runoff.

Grassed Wamrway, Vegetated Waterway, Vegetated Ditch, Protected Waterway (Ro~d
Median) - earth lined ditcbes planted to annual ~ perennial gr’asse~ and ~
with = good cover. Most grassed waterways are shaped to cart7 water ~ be
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O
Heavy Use Ar~a Protection (561)

LProtecting heavily uv~l areas by establishing vegetative cover, by surfacing with suitable
materials, or by installing needed structures.

Gravelled, ~tained sand barrier, paved, or sodded protection for heavy use ~.a.s, such as
play a~vas, playgrounds, trails, cart parking, practice te~, water ~ feed trougl~,
stables, eta;.

Hillside Bench (192)
’ 2An excavated ledge, earth embankment, or a combination excavated ledge and earth

embankanent constructed on a hillside. May be used for houses on narrow terraces and

Hillside Ditch (423)
A channel that has a supporting ridge on the lower side comtructed acro.~
definite v ’ ¯             .     .     .                   the slope at.erttcal tntervais and gradient, with or without a vegetative barrier. Mainly used
~ur t~tvertmg runoff flows origirmting above a hillside development to a protected outlet.

Irrigation System: Trickle (441)
. .tApoP~vain~n~wt,.rr2,ga~t..~n_..~YS.t~e~ in which all, .mc~a~ facilities are installed for efflctendy

lO~V ~’’’r~’~’Y~-~"~UY’"t° me root ZOne O! p~ants ~y me.,x~ of applicators ODerated trader¯ ppncators can be placed on or below the mace of the ground.

Irrigation Water Management (449) ......

o ,...w.r management - on tatmscapmg and ert~ion ~nm~l plant~.

Land Clear~ng (46O)
Removing tree,, stumps, and other vegetation from wooded or heavily vegetated tram in
an manner that maintains the integrity of the soil and water reumrc~.

Land GradingAltering the surface of ~ land to meet the requir~men~ of ~ p ,~d f~ilities, or

planned ~ of ~ l~nd.
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Lined Waterway or Outlet (468)
A wate~,ay or outlet having an erosion-resistant lining of concrete, stone, or other
permanent material. The lined section extends up the side slopes to a designed depth.
The earth above the permanent lining may be vegetated or otherwise protected.

Lined Ditches, Lined C~rmels. Paved Ditches, Protected Waterway (Road Median),
Lined Drai~ge Ditch - flitches or waterways lined with permanent materials to
prevent erosion, reduce size, or provide safety.

Road Edge Berms - asphaltic concrete or concrele henns, usually less than 12-inches high,
!o keep runoff on the paved secnon of the road and prevenl overbank or toe of slope
erosion. Earth berms to control overbank flow are pan of Access Road practices.

Livestock Exclusion (472)
Excluding livestock from an area no~ i.,~ended for grazing.

Fencing. to exclude animals from the waterways, from landscaping, and from
deveiopmenL

Nutrient Management (198)
Managing tl~ amount, form, placement, and timing of applications of plant outrientt.

Fertilizer Management. use minimum of fertilizers, at proper time and in proper mann~
(all on vegetated area, no~ paved arras).

Pasture and Hayland Management (~SI0)
To maintain an adequate vegetative cover on pastur~ and hayland to reduce ¢roaion,
maintain vigor, and ©nsur¢ reseeding.

Pasture Management - r~.-tain proper cover on pamu~.

Pesticide Management (199)
Managing the type, amount, placement, and timing of applications of pesticides needed to
r~duc~ plant cover and to improve plant growth or crop prod~ctioa.

Pesticide Management - use minimum of approved materials, at proper tim~.

Roof Runoff" Management (558)
A facility for collecting and disposing of runoff water from roofs that ~ pollution,
erosion, and flooding and improves water quality and drainage.
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Runoff Management System (570)
A system for controlling excess runoff caused by construction operations at development
sites, changes in land use, or other la.nd disturbances.

Sediment Basins - small basins constructed to catch and retain sediment and debris.
Infiltration Trenches - a rock filled trench desitned to store and percolate runoff.
Parking Lot Storage - a area of the parking lot~designed to store and slowly release ¯ depth

of about 6-inches of runoff.
Rooftop Storage - constructing a roof structurally capable of holding detained storm water

and releasing it slowly, over a period of 24-hours.
Underground Tanks. a lank capable of retaining storm runoff for ¯ release period of

days.
Filter Strips - a 25-foot, minimum, wide grass strip used to filter storm flows before they

enter an infiltration trench or before the flows enter an off-site waterway.
Sediment Traps - ¯ temporary seal¯men¯ basin used during construction or an oversized

drop inlet box for a storm drain.
Filter Traps - a wide or large g~ area that is nearly flat, used to trap tnd ttmov=

sediment from flowing wirer.

S~liment Basin 050)
A basin constructed to colle~t ¯rid gtore debri~ or godiment.

Runoff Retention Basin. gmali basin to hold runoff for slow release and to catch and
retain ~tdiment and debris. May be in landscaped or parki~

Stream bank and Shoreline Protection (580)
Using vegetation or sb’ucture~ to ~abilize and pro~�~ ban~ of

Stream Co~dor Improvement (204)
Restoration of a modified or damaged mmral stream to a more natural state using
bioengineering technique~ to protect the banks and to r~-establish the riparian v~getatJon.

Stream Corridor Improvement - sites along waterways should restore damaged or modif’~!
r~earn and stream banks to more natural conditions.

Suuca~ for Water Control (58’7)
A structure in a water management system that conveys water, coma-ols the dir~:tion or
rate of flow, or maintains a desired water surface elevation.

Subsurface Drain (606) _
A conduit installed beneath the ground surface to collect and/or convey drainage

Subsurface drain - if needed, to drain slopes for stability or to drain high water table for        -
foundation stability.

_
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Underground Outlet (620)
A conduit installrd beneath the surface of tbe ground to collect surface runoff and convey
it 1o a suitable oudet.

Culverts - to convey water under the mad surface.
Culvert Inlet - shaped or formed inlet to culvert.
Culvert Outlet - shaped or formed outlet for culvert.
Drop Inlet - box inlet designed to drop water from waterway grade to culvert or storm

drain grade.
Drop Inlet, w/Sediment Storage - a drop inlet with capacity to store ¯ small volume of

coarse sedtment, usually the annually predicted amount from the subwatershed.
Down Drain - a culvert or steeply sloping lined waterway from the road surface or r~d

culvert to a natural waterway. The down drain should end in a protected outlet.
spreader basin, or a drop into the waterway that reduces the erosive energy of the
road drainage. Road drainage should not be released onto slopes at the road R/W.

Storm Drain                                           - a system of pipes to collect and convey runoff from (mainly) urban areas to
natural or constructed waterways.

Storm Drain Inlet - a street inlet to collect surface runoff and drop it into the storm drain.
A variation of drop inlet.

Wetland Development or Restoration (657)
Construction or restoration of a wetland facility to provide the hydrological and biological
benefits of ¯ wetland.

Waste Management System (312)
A planned system in which ¯II necessary components are installed for managing liquid and
r, olid waste, including runoff from �oncentrated waste are.as, in ¯ manner that do~s not
degrade air, toil, or water resources.

Animal Waste Management - to store, use or dispose of animal waste~ in an appropria~
and environmentally rafe manner.

Waste Storage Pond (425)
An impoundment made by excavation or earthfiil for temporary storage of animal
agricultural waste.

Waste Storage Structure
A fabricated structure for temporary storage of animal wastes or other organic ¯gricultmal
wastes.

Waste Tra~f~
Stn~t~re.~, co~tuit~, or equipment inst~lled or ~! for tbe m~nt ~r tra~f~ of

Animal Waste Removal - r,~nove stored or collected anin~ ~ and move it to the use
or disposal site in an environmentally safe manner.
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Windbreak Renovation (6.50)
A closely planted strip of tre~ and shrubs used to reduce the force and velocity of
wind.

Windbreak Renovation - to provide protection from wind.

Waste Management
The r~movai, storage, tramfer, handling, and disposal of urban or household wastes in
manner that does not degrade air, soil, or water resources.

Street Sweeping. remove surface dusts and debris. Intervals vary, but should occur at
least monthly in low trafl~c areas and more frequently in high traffic areas.

Pollutant Traps at Drain Outlets or Inlets - variation of drop inlet, designed to trap and
hold floating pollutants; oil, grease, organic material, trash, etc.; to prevent tbeir
entry to the waterways or to recharge basins.

Refuse Collection - collect and remove refuse discarded along road~.
Yard Waste Collection - collect and remove woody vegetation, clippings, and earth

materials that are discarded or are produced during maintenance along roads.
"Hazardous" Waste Collection - collect and remove "hazardous" wastes that are discarded

in and adjacent to the roads.
Improve On-Site Waste Disposal - increase sepdc tank leach field requirements in =and),

soils over shallow ground water and in clay soils over impermeable layers. A
residential density of greater than 2 homes per acre should be sewered to pro.reel
ground water. A commercial or light industrial density of greater than i ousmes~ per
acre should be sewered to protect ground water. No hazardous, controlled, or
polluting substances should be put into septic systems. Purchase and Wreck pollutll~
vehicles - purchase and remove from use all imernai combustion vehicles that canno~
meet air quality standards or which have excessive oil leaks (not readily repairable).

Ditching to convey flow away from dwelling.

Education
Develop a watershed-wide brochure on water quality protection. Handout or mailed.

why
¯ ~o prevent st. In anomer orocl~urc, explain why petroleum wastes, garbage, chemicJll,anamal wastes, yard wastes, etc. should be kept out of the water r~u34aa~.es and what the

downstream results could be, including the ground wa~r.

Develop a program to educate architects, landscape architects, and engineers about
friendly designs for storm water control and erosion control, and design practices to
reduce the need for fertilizers, herbicides and pesticides.
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O
’ ’ Develop or review education programs related to use of pesticides, herbicides, and

L
femliz.ers, focusing on nesidential/commercial/public lands uses. The programs should
address low volume uses and water quality tmpacLs and the use of alternative products or
methods.

Expand the program to educate the public about the storm water pollution impacts that
result from lltte.ring. Include water quality, instream biota, and ocean biota.

Work with citizen groups to reduce littering by providing waste receptacle, litter bags in
cars, etc. Continue to pr’ovide and maintain waste receptacles in strategic public areas and
for public events. Expand programs as appropriate.

Promote public involvement in "adopt a creek" programs for specific waterways or
waterway segments.

Promote public involvement on traasportation, planning, packaging, pollution control,
waste management, etc. issues.

Educate the public, commercial and industrial users of the effects of oils and greates on
water quality and other environmental effects. Focus on "housekeeping" practices,
oii/grease traps, absorbents, cleaning compounds, and other techniques for controlling oll
and grease spills and leaks. The importance of vehicle inspection and maintenance to
reduce leakage of oil. antifreeze, hydraulic fluids, et¢, should r~,eive separate

Educate iandownen about the need for and practical methods for erosion and ~dimenl
control, nutrient management and irrigation water management. The control of off-trail
activities should be an integral part of the program.

_F~__u, .care ~he_pu.. blic about ,O~e.. relat!onship between air pollution and storm water quality
P~i~v~dms~." ~1~m~tem~tI~ PU_~_a_~., _.¢~o_~.ra!e,w~th pmg.n~, ,t.o redu.ce air emissiom from
II~. ual ............ , i,~ul~ ~ muustrlal SOI~S, Ilg:lUgtng r~ll~Oll Of Itutolllobile

Educate the public and �ommereial/industrial/public owner users of the need to keep
irrigation, rainfall and runoff from contacting or transporting potential coataminama.
Include methods of separation and other solutions.

Educate the public, commercial, industrial and public owners of practical alternatives to
reduce roof and paved area peak runoff rates of discharge contributed m =aorta drains and
waterways.

Provide education and guidance encouraging architects, engineers, developers and
buiiding departmems to implement systems of temporary rainfall peaks on-site, for slow
release to the storm drain or waterway syste~n.

Educate the public on the need to minimize the total volume of runoff frvm a given area.
Provide basic principles a~d suggest practical alternative means to enhance s~face
retention and int"dtration. Include water quality effects, ground water effects, and on-site
effects.

Educate the public about the advantages of composting and proper composti~ techniques.
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Educate the public and landowners about the effects of pet and animal wastes, including
suburban livestock (especially horses) on the environment. Provide practical methods of
cleaning up and disposing of these wastes. D~.slr~rtse litter bags in public places.

Educate the public and landowners on the proper operation and maintenance of septic tank
systems. Reconu’nend a maintenance schedule and ways to determine if improper
operation or failure is eminent.

Regulatory - Regulation or Ordinance

Assist developers, builders, ¢orru’nercial, industrial and ot.her landowners to comply with
general and specific permits. Provide workshops on permit requirement, installati~)n of
appropriate practices, and the needs to meet overall n:quirements of State Laws, such as
the Storm Water Pollution Prevention Plan.

Develop uniform enforcement procedures. Educate the public, developers, builders,
contractors, engineers, inspectors, and enforcement personnel in the plan requirem~,
enforcement procedures, costs, and the underlying regulations/ordinances. The
procedures should outline the appropriate actions for violations.

Conduct above and below ground inspections for illicit connections to and illegal
discharges into the storm drain system. Trace the results to sources. Proc~ur~ for
training, inspection and implementation should be included.

Provide recycling oi" safe disposal collection sites for used petrol~m products, ~,
oils, greases, and hazardous materials. Educate the public about use of th=se site~,
provide the necessary funds (including possible fees) and maintain the sites. Sites should
be convenient and open seven days a week, during afternoon and evening hours.

Develop a guidance manual for the construction industry, including new development, that
contains the Storm Water Pollution Prevention Plan requirements, practical means of
installing and maintaining practices, practical control practices, and guidanc= in
developing a plan.

Restrict or regulate the use of fertilizers, pesticides and herbicides on all non-agricultural
lands. May include regulating the sale of these products and those specifically noted to be
for household use.

Strengthen the ordinances and the enforcement of the ordinances to control littering and
illicit or illegal discharges or dumping.

Develop a comprehensive plan to collect, reduce, recycle, and control trash and yard
debris.

Develop a program to ensm~ that municipal, county, state, or commercial trucks hauling
bulk materials or wastes do not leak, spill, or otherwise release contaminants onto
roadways or open space~, where they may be subsequently washed into the s~orm drains or
waterc/ays.

Develop appropriate regulations to require (at least some) auto supply, service and ~
businesses to provide collection and disposal services for used vehicle fluids.
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Enforce regulations that require oil and grease controls in areas that are significant

Restrict livestock, domestic animals, and pets from entering or being corralled in
~’aterwa.,,.s or damaging str=am banks.

Restrict the use of off-road vehicles to specifk: locations that have an erosion control plan
in place to reduce environmental damages.

Require O~M plans and maintenance plans for all new sewers and storm drains to be ¯
¯ part of development plans.

Require O&:M plans, inventories, argl maps of all sewers and storm drains be kel~ up-to-

Develop and implemen~ intensified street s    in
The intensity should refl,-,", ,h,. ........ ;,,_ _w~.. g.programs for all streets

-’ mort ’ .-. .... ,.,~; u, me xacmty, out should and roads
¯ . Privale and ubhc v ¯ not be less than o "P pa ed~.as ki stprogram, ~ aS, orage, etc,) should bc mchxled mJl~t~

Develop, implement and em"or~ rc’guiadons to install
sit© for slow ~icas¢ to Lhc storm drain or

Develop and implement plans to retrofit storm sewers and waterways with ~ tO
remove sediment and oils/igrta~ from small storms and early portions or large storms
(ra,a O.S
Develop, implement and enforce regulations to install structures to remove sedimesst
oit /gr..   rom sm . storm.  =fly pOrtiOns Or
parkang areas and other paved areas. Include maimcnance requirements

¯solutions, as well as itx~ntivts, and practical

ow~e., rs who protect aatand .,.,. .............., .such as tax reducuons, to
qua ty ~temu .......... propc t uahi~,

basins, e.a:.), oa as wa~- quaary raciliti~ (ie.- wetlands, r, edime.madoo

svD~sVelop an overall plan for the installation or retemio
ys!em. Include rovisioas " _ ._    . n of w~Jands al theevamation_ P for unplememauoa a~a maimeaan~ _,__ ~o~g . water~a, y
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The Implementation Sources listed in this appendix are further
explained in the Catalog of Federal Domestic Programs and the
Catalog of California State Funding Sources. The sources in the
appendix are Federal and State programs listed by alphabetical
order according to program titles.

The purpose of these catalogs is a government and state-wlde
compendium of programs, projects services, and activities which
provide assistance or benefits to the public. They contain
financial and nonflnancial assistance programs administered ~
departments and establishments of the Federal and State
governments.
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Storm W~ter Pollution Control: Trm~sportatio. Indust
Factli .ty A Pollulant Generating Acflvifie~ and









....., W~ter Pollution Co~ro~: Trsmportsfion lndus~ Outresch tnd ~
UCLA Ttble 3

F’scilliy £ Pollul~n! Generuflng Ac~lviflej and BMPs.
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L Donalcl Duke, Ph.D.                                                                    ,
{~r~vJronmenta~ Sconce Ind Engineenng
Schoo~ of Pubhc HeaP, fl 0

Los Angeles, CA 90024-1772
L

FEDERAL AND S TA TE REGULATIONS require some businesses-maybe yours!-
to practice storm water po//ut~on prevention. What Oo you need to do?

Find out ot u
Storm Water Workshop for

Transportation Facilities

¯ ~=p~. r~,,,’o~,~,,~ ~. ,~ ~
~o pr~m polhm~m wM ~npl.|, w~lh regulat~on~

L. Don~k:I Duke. ~.D.. A$,~l$1an! Ptofe~�                     I
Env0mnmema~ Science end Engineenng
Schoo~ of Pu0~

Los Angeles. CA 90024-1772
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The lask of’reducing pollution ~t the source i$ r.~ried
of agencies: water quality rcguJatoO. agencies, local governments,
distri~,s.

L~
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Recognizing zhe need to integrate pollu1~nl manasemmt of vsrious poiat mzd
nonpoint zourc~ actions in Chapter ] zr~ limed zt modif~dng tb~
r~gul~tory framework in ord~ to ~ out Bay water pollution ma~gemeat o~ ¯
walerthed b~is. Specifically, the need to Ipply ¯ Ilew mt~ emi~om appre~h
~ the means to �omprehensively manage pollutant inputt i~ emphazi,md.
Action~ ate de~.xibed thal ~’~ould be taken to implement the ~ emittioal
approach for pollutant~ ~f �oncern that am:umulate in the marine enviroamen! (i~
of the 19 pollutant~ of conc, ern), in~lmtia~ development ofmm~ kmdin|
ditcharg¢ performan~ ~

Eamm thai the Bay ~ater pollutloa man~emea! apprmr.h i~ ~

¯ Coordinate various pollution mana~.men! programs on ¯ watemhed ~
Develo~ new �oordin~m mechanisms, if~.

¯ Pha~ in implement~ioa oflbe mats missions Ippro~h

~ iiu ~ Sir ~,ocint~ m~n=nt mlt=rn~i~ ~ ~ 1

Ix)llution I~ fl~ Bay - [1~ millions of Ixople, car~, horn= ~ ~ ~

�on~l)me n wid= vinery of pollu~nv~ ~o ~ Bay, i~ir=ctly ~gh ~ ~
~lorm drain $’y~=ms o~ dir=ctly into I1~ mmrin= =nvironm=nL Toxic pm6ckl~ ~
~emic~l~ m..-~m~s, ~ oils, pl~ic~ and ~bris ~u~ ~non8 [1~ many ~ of
pollu~nu r=lea,~x~ into ~� =nvironrn~t ~rom ~ ~ou~�=~ ~ ~ ~

~any of~ programs inclu<k~l h~-= ~v© nln=dy I)~=n initi~ ~ ~ ~
and fedend emities and community organizations in response to need~ row.J) ~
eliminating house.bold toxics from landfills, reducing pollutant loads to zewaSe
treatment plants and edtw.ating t~e public about the im~r~__~.s of marine ~._-.’:’~ and







Strategi~ ~nd m~rmseme~ m~ ~.~ focused on spill prevention, ¢ff’~ve

~i~ ~ ~ m~ ~ ~ ~e ~i~in
o~go~B eff~ Io ~v~ ~. Additio~lly, m~s ~ ~ whi~

aid ~ ~�lopm~ of~ ~ to m~ ~ely ~ ~ ~t

~"~ ~ ~u ~a ~dl. Su~ field ~ ~ll~in~

~im~ ~ a ~ o~m~y ~llu~t$ ~t

in~ into ~ f~ ~, ~ ~ h~ h~I~
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CKAP’I3:R 10: WETLAN~

The loss of ne~ly 95% of~ h~ ~ ~ o~ ~ ~ ~

~ ~ m~t of ~nin8 ~i~ It ~ ~ ~ o~

m R~im ~ ~ of~ ~ ~ d~ ~
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b~orY of our regio~ is the hi~tory of wate~ - wate~’s actio~ upon ~ iaad,

~ hi~ of ~ ~gi~ is al~ ~ hi~ of~ple_ ~ ~ ~ly ~e~

~ ~ ~ ~ ~ Bay ~w ~ ~le ~d ~m~. It b
8~ of~ ~I~ of~ Uni~ S~ will live within 50 mil~

~ng wi~ ~ ~mg ~llm~ ~ ~ ~ ~ ~m
of~ ~

Shining ~ ~m~ ~ing ~ ~pl~ of~m~ ~

mill~ vbitm Io ~ M~i~ Bay ~h~ ~ ~, il b ~ ~

~ ~ful ~, ~ ~ mild ~ clim~e ~ ~~ m
~if~ ~y of lif~ In~gibl= ~ m~e m~y ofm ~t m li~

~t~ q~i~, ~ ~ d~ti~ ~ I~ of~i~ ~ ~ ~
~=~t ~ ~ ~y. M~y of~ m~y qu~i~ why ~ live
~ w~, "is it ~� ~ ~m in ~ ~y~ or "Is it ~fc ~ ~ ~y ~

R~ng ~ ~ing ~ q~liw of~ ~y’s ~m will ~ ~
life f~ ~I of~ ~y’s i~bi~ ~ h~ ~ ~~
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¯ Preformed innovat� research projects aimed at providing attsw~s to tl~
question of public he.ahh ~ associated with swimming in the Bay.
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¯ vital �o~ol[aty mgl complement to pollution prevention. Such problems es
habitat desuuction and ovenSarvesting ~Iso negatively impat~ Bay resounds. For
example, =stua~es in their pristine staxe possess r~nzrkabl¢ regen~alive
~’etlands can clean and filter freshwater which flows from the s~nding
watexshed and wasteshed. But pollutant loading, ¯long with seemingly un~lated
�onsu’uction projects which cause sediment runoff’miles upstream, can imp~r the

R0046588



Bay’s r~e~’~tlve ability ~nd thus threaten the E~y’s

eff~ to ~ uM~ ~ ~ Bay’s ~f. ~ MC

1 ~ TAC’s ~t of~ ~ of~ ~



,, ¯ Wbe~he~ the sc6o~ is fetsible in the BRP’s five-year ~e~
(~1), wi~ ~ f~ ~ ~

I ~ A~i~’s ~at~ ~ ~ ~ ~ff~i~ ~i~

~, Actium Ihit am ¢ui~ntly requital by law e¢ by I¢~lly biadial s~m~nmmt

-- R0046590
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Table A-2. Impacts to Habitats and Beneficial Uses of Santa MoaJca Bay.
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o

Pollutlnt o| Why is it ¯ Sour©oa
Concern          Pollutant of Concern?

HEAVY METAL TOXIC8". :-. ....

PATHOGENIC_ BACteRIA AND_~RUS~

Table A-3. (~nt’d.)
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of Why is It ¯ I .Pollutant
Concern          Pollutant of Concern’#                   Sourcss

NUTRIENTS AND SEDIMENTS

Z

TRASH AND DEBRI~

OTHERI

Table A-~ (mt’~)

,!
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bA 1-3 ~--~
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Howev~, ~h:~pm~t of a mass emissions mpprooch and implementatioe of
management measurts under ~ch an approach a~e difficulu Currently. there
effective mechanism to acquire and e~-aluat¢ technical informatio~ nec~d~ry to
e~tblith the emip~mt. Aim, no agency has been desigr~ed ~th the ~on~ibility
and muthecity to lead the development and implementttk~ of a matt

194.1 Im:m’pe.mtm ~m B~y Wat~ P~llmti~,m ~=qn~nt ~
tho Current W~tm’ Ou~ity i~seajemsut F~mmtms.k

An inte~ated poltufim maJusemen( m’ate~y �~ls for ~ new
opp~:tacJ~-s to polJ~t m~"m~t incJudin$:

¯ Jde~tif’w.olk~ of" 19 poJJu~ants of’�~e~.n for Santa ~o~ca

m .~!~ ,mtoon..of imll~tanu of mncem thai have aln~ly mlaamtaatad
m~ m), t tmtmentt due to hia~)rical di~

¯ ~,i~. Iolm~l of.a mass emiuiom ~ to maa~e new
ma~ accumul~= m the marine mvimm~.

~he Wate~ Quality C~trol Plan (B~in PLan) for the i.~/mgele~
h the I~g~lato~ guidance of the LARWQCB. This plan designatea
benef~ial use~ of the I~in’s wate~ re~our~ (including marine ~
water~), e~ablithe~ water quality objective~ to protect or ~
~ and o~tlines implementation plans to achieve there ~ qualily
objecxive~ The B~in Plan, which include~ the neardu~ portion of S~ta
Monica Bay and the emir~ Santa Monica Bay water~hed, ~ adopted
197~ and w~ amended in 197& 1990, and 1991. The Basin Plan h~

The Bay water pollutio~ management approach provides ¯ bash for an
implementation plan which is aimed at addressing the pollu~nts of
�oncern, in order to meet existing wate~ quahty objectives and achieve
reasonable protection of beneficial useg As part of the �ominuous Basin
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Los Angele~ was appmximateby $7 million. Ahho~gh in ~e fumm
t~ ~ per ho~ehold may decline as mere people t~k¢ advantage
of these even~ ~o d~e ~J~ one-day rmmd-up has ~ a r~lafiv~y

~ w~ will ~ i~ ~p ~. ~ ~

f~ ~ml ~D m ~ site. ~ ~ ~ ~                     ’

All of~ ~ ~M ~t~ ~ N ~ ~ ~

~ Im~a~of~~~~m

~e ~t~ ~bl~ ~ci~ ~ ~ ~

I F~ili~ ~p~~ of~M ~ ~

lm~mto~
~: ~C-D~
~ s~ �~ ~ ~D~C

:’
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provides indus1~l pollmion pct.vemion and h~zardo~s waste
minimizat~n ~dmic~l assistance ~o priv~e
publk: outreach, o~sh¢ facility assessments and by se~n8 ~s
~ ~fornut~ ~ for ~





develop pollution preve~tkm plaas
m~{l~ ~
~ ~g~t

Impk~mto~:

~: CSD~C,

~~8 ~iJ ~ ~ ~

in !~1, ~ U~. ~v~

hi~ ~ ~ ~m~tj
~t (1~ usin8 1988

A~ ~ ~ ~1~

~ll~t ~ -

Us~8 ~ 33/50 ~j~

of~ val~ of~is

/
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l,~d:lmpJemeut°r~

Other: LAC-DBH. Heal th~ Bay, ~ Envk. Org~

Timdi~e: FY 94/95. F’Y 9~9

E~tinmt~d
(for ¢ou~l Cl=~n-up D~y

With N~)ximat¢ly ?.SO0 ~ ht ~ d~l ~ and Kin8 Harbor,

for d~++ ol’a variety
Contaminants as.s~iat~d wi~h marinas and r~oe.atio~l bowfin|

�onn’il~e I)A}~ oil

debcis s~d liner

Anti-fo~lin8 j~nts
effecu oe ~lUatic
F~, ~tGf~lin8

�~i~ ~

~ m n~f~l~

~ v~ls ~ ~ 82 f~ ~8~ m~h of~ ~T ~int ~ ~1~

~ may ~i~
~11~ ~
~ ~els ~l
~ul~ ~ ~ti~ ofm~i ~~ ~ ~ ’~li~
~ ~ of
may al~ ~

s~ 1987,
~ ~ of~T

2-16 Chspm. 2
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RECO.’~IEN’DED PUBLIC EDU~.ATION L~ TOPICS FOR BOATF.RS

¯ "F~vim~r~ly safe= use of m~t~-foulmg ~ ~

¯ Avoid o~ ~ wa~�~ spillage by keeping a weD-ma~a~ed e~
and having t~ host’s bilge profetsi~ pumped.

¯ Proper ~spmal of tried oil; oil tedter mcycli~

¯ ~ trmh dialing of mmatth (such as plas~ks) tim

I Regulation ofsewage discharge by boats in the Marina has helped to
rnduce bacteria levels to below public health thresholds. Oc~sio~!
peaks of bacterial counts occur during dry weather, but overall,I violations of Les Angeles County Department of Heal~ Services
sta:~tards were lower in 1992 than in previous y~mrs.

!I The following actions for marina and boating activities include pollutkm
Im,’vention measures as called for under the Coastal Zcme Management
Act. A lis~ of practices that can be applied to achieve the management
measures accompany each measure. It is intended that local jurisdi~kms
have the flexibility to select those practices which ar~ most appropri~e
to achieve the level ofcontrol spe~Lt3ed in the management measures.

~11
Sa:t~ A 2-17 l~lut~ Prmmm:tan and Seurm ~ ~p)
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Please aote that these ~ions m specifically limited to p~,ven6on of . * T"
pollu~t sources ~ ~ ~..~ discusx~ in PP-5,
signit~czn! pollutant Io~ds ~ze known to be ~ into nz~inzs by

bound Appendix C, EPA / NOAA, "Coasttl Nonpumt
Pollution Stat~ Program Guklance, C~ ~.’)

Many membe~ of the boming ~ommunity may am be aware efdm

~-~ivizi~x~ Educitio¢~l, o~l~.l~h Ind I~lming pn~/Ims that fo~m
I~-Venting improp~ disposal of pollminI real=rials should I~,~fo~

in the mmsme~ of 1993 entitled "B<x~t~r~ fo~ ll~ Bay~ ~ul~d in ¯
repun re,:ommending ¯ auml~ of pollution p~,ventio~ mesz~&,~ Izd       ’~

~$dr=u~d through an ou~rt~,h progr~n of the California OFT,:= of Oil
Spill Prtvtmion ~nd Response (OSPR). OSPR is mand~ to
¯ public education r, aml~ign m3~ed to old--ton of m~ll ~
~fueling dock~ ~nd operaton of I~ v~z~b ~e~ved by such f-.-ilitk~        ’~,
OSPR’s ~ public ~.�~tio~ program in~lu~k~

lh=ir ~ responsibiliti=s to prevent fuel spills and ~ pollutioa

¯ Volunt~y inspec~io~ to obs=’v~ and ma~e re~x~u~endatkms for        ..~
�orr~ng problems no~ed at mall cra~ r=fuelin$ dock facilitk~

¯ T=a~hing the public how to report oil spills through I~ promo~on
oflh¢ West Coas~ Spill Reporting number (I-gOO-OILS-9 ! I).

¯ Training the public in oil spill response, ¢ont~,unent and ¢l=a~up
op~’ations and ~luipment, equipment deployment and th= planning
and management of these programs tl~ough the formation of the
Pacif’~� Oc=an Spill l~’evention Educatio~ T=am.

¯

P.-I8 Cbal~ 2

R0046639
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¯ Us= minimal ~ount of’phosplmte-f~e

~ium h~l~, ch~

a ~ ~~ hull

~ ~W~,

m~ of ~ing ~fisl
~ ~ of~ ~do~ ~pl~t~
A~ ~ f~~ of~
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Monl©e Ex~,mples of Potential Sourcts
Bey S~orm~m~n S~m ~ ~
Pollutants

-.....

Grea~

R0046646



POLLUTION PREVENTION THEMES AND ASSOCIATED TARGET AUDIENCES
MESSAGES POLLUTANTS

Theme: Pollulan!
Memge$:

~, ~, e~ ~ ~ K-12

Theme: Pollutant Pothwo~

¯ ~ (~m) ~ ~o ~ ~ ~ ~, ~ ~ ~ K-~

Theme: Pollutant Im~

~t~

Treble 2~. P~luti~ p~n~n ~b~ ~m~t~

i~/P,~=.=~ P’~ ~ I=.m,r 2 m
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POLLUTION PREVENTION THEMES AND ASSOCIATED TARGET AUDIENCESMESSAGES POLLUTANTS

Theme: Reduce �l|echarges of I~onpoln! }ollutente. .,

)ollutante In u~on ~noff.

ems~n and

Table ~3 (mt’~
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Public =ducmio~rmvolvement is ~’garded as one of the most effective BMP~
because the elimination of diffuse nonpoint sources ultimately depends o~
successfully changing the longstanding habits and praaic,~s of people. However,
most impl~n~tors ofthe storrn wa~r/urban runoff management progrmn lmv¢
little experience m this a.-=a, as their expertise is most often technically based.

R0046656









TI~ LAR~,’(~B musl undcrmk~ ¯ ~ub~nti~! cffor~ Io ~
�omplianct ~’izh zi~ municil~l, induslzial, and ~mstruc~ lcdvit
NPDES permit, il will ~lso b¢ m~lx~sible fm impi~men~io~ of a
lasge number of managcmem measures rccommt,~led under this
BRP. The primary responsibility ot’the LAR~/QCB remains re~,~,.w"
of permit ~oplicaliorts, issuance ot’permits~ ~tporting ofcomplianc~
and violation enfoc~eme~t, in ~klition, lbe LARWQCi~ should
assume the followin~ ta.skJ:

¯ Conduct outreach Io emu~ tl~ all facilities mluir~ ¯

¯ Maintain and update ~he ~ quality data Im.se for I~e Sama
Monica Bay watershed by periodically �ompilin| ~ quality
data from monitoring rqx~ts submitled by disclm~ers ~
~k:li~x~l mollitorm~ �onducted by I~e LARWQC:B.

quality stsms ~d trmds.

¯ Conduct additional mo~itof~n$ to mi~ i~ I1~ d~o~l~llio~ oi
status md trends, and compliance.

¯ Compile and update land us~ and annual polluta~t lo~Sn| da~

¯ Provide zechni~ support to local SovemmenU and
mSlX~sibl= aSencies on implementation of

¯ Iniz~¢ and mmase projects ~o evaluate effectiveness

l.~ad: SWRCI~
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T ~ ~A $-11 ~a’m W~ar/th.5~ Ronol[ (U~} ~
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1.7
(Sectim 4~2 d CWA, ,~cban 319 d L’WA, end Section G217 d

L

lmpJemeuton
Le~J: Pore SMBKP                                       . ~



3-15

R0046667



R0046668



SecUre A                   3-17         Sta.m W~mCOt.ben l~maff I1JRI
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¯ ~l~’chiIIIII, engineers, �ontrsctocs, and public works I~rSom~ - ,,~
the need snd prgticatl methods fo~ runoff g~c~trol, erosi~ ’
�o~m~l, s~liment control, waste disposal, and storm , ~
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Ov~ time ~s moot monitoring information becomes ~vailable, and the
ma.~ loading performance go~ ~t~ e~tblish~d, Me~u~ B and C (or                   L

~’tions demonstr~led to be of~luivmlent effectiveness) may
either necess~y o¢ m~Lttoey. The ¢ffectivene~ and applicability of
BMPs in Menus B ~d C will be de~ermined by �onductLn£ pilot
demom~r~tion project~ a,,,gl by other meat~ of ~valu~tion.

lmplement~tio~ of land u~e m~n~geme~t tools (ace I.IR.2) and publig
~luc~ttio~involv~ment ~tivitie~ (~ UR-3) t’xpm~ upon M~u
�̄~ivitiet.

2
4.1 lmid~t~nt Bb~ 1~ th~ ~wt-tarm 11~’ IM/B5

!1~ di~ ~ ~pins ~1 ~

~~t~ ~ T~ ~2

~mat~ ~: ~M,~ ($~,~.)

~d ~~ sit~ s~id file ~ ~ti~ of inter ~0~ - ~. _

R0046677
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Storm Wrier Pollution Prevention Plan (SW’PPP), and conduct "r
monitoring to demonsalte cocnpliance. C~site genera] good
housekeeping practice~ for reducing pollulant loading i~ ztorm
zhould be implemented in accordanc~ with SWPPP requireme~t~

Several ~el~ can be take~ to promote implementati<m oflezte~
housekeeping prtctice~ a! induztr~I/�omme~cial facilitiez
construction sites. "rhe~ z~ep~ inchtde:

¯ Improve invemory of pe~nit filerl and nowfilert, mm~uct --
tector-by-zector outreach to bring no~-filerz into �ompliaac~ ’

¯ C~ondt~l review a~l evaluation of’SW~PPs a~d pr~vid~
technical suppc~t in developinl and implememin~ SWPPPz,

¯ Develop a zzrategy to improve mo~itorins QA/QC in
evaluate the ¢ffectivenetz of good houtekeeping



¯ BMPs outsi~ ofthe M~u A cLas,sif’wJtion have been
found to be applicable locally.

LFor these reasons, the SMBRP r~comme~ls additional BM~ from
Menus B and C (described in Appendix C of the BR.P). Ge.neraIly,
they. can be categorized as either source �ontrol {no~ssruotm~) or
trr.aa~ent (structural) BMPs. Although many of the Merm B and C
BMPs have been implemented elsewher~ in the country, very little is
kno~ re~zarding how effective thes~ BMPs ate locally. Their
�ffectiveness should be evaluated through pilot or demomtrotioa

2projects before heavily investing in implementation.

Table 3-3 at the end of this chapee~ lists pilot/demomtratim~ projects
which are either recommencled or altr.ady under way. Projects listed
in this table were compiled based o~ the ratk~ale discussed above.
Some demonstration/pilot projects (~ially tome for treatment
BMPs) may involve r~lativcly larse-srjl¢ capital invess~em lad

Short-tetra Menu A BMPs generally should be extes~ed into IM
medium, and long.t~mt. Some prmctk:es may be modified, based ms
evaluation ofBMP perfot’mance through water quality monitoring and
m~-conventioual mmitoring means (see UR-S, below). Otherwise, Use
focus of medium, and long-term BMP implementation should be oa
those measures which target certain pollutants of �oocem to specific
watershed ot~S, and to spocific soumesJac~ivities/facilities.

For pollutants which accumulate in the m~rin¢ environment, additio~l
tourc= conm)l and treaunent measures may be required to achieve ~
applicable mass loading discharge perfmmance goais (Chapter I,

For implementors of municipal programs, BMPs which meet the above
crite~ should be chosen primarily from Menus B and C, I
recommended by the SMBI~P Study (Ars)endix C). Those which have
been evaluated as effective through pilot/demons~tion projeca ~)uld ~ -/

Slam Wltl~/Ltrbaa Raall[
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progn:~ mad~ L. implementing each, or multiple ~ctions. These metJx~
are usa~lly enumeraho~s of some quantity other ~ water qu~li~ �lam
to infe~ pollution red~"tion or ~Ite~ quality improvtmont. They can
provid~ ¯ good ~lic~ion of Vends in pollu[,.nt lo~lin$ red~x:tion before
enough dm can be generated and analyzed from mmi~rin$

effectivt¢~-~ of a specif�c BMP so 8.)~1 timely decisions o~ wbe~ to
expand, continue, or l¢¢minate [h~ BMP implemont~,ion ram be

These program evaluation medals ran~ from aulaninal ofm annual
prog~-ss rtport to tbe BgP oversight m¢chanism/r~u~ory
implementation of so-c, alicd non-conventional monitoring. Examples o~"
non-©onventional monitoring incl~e us¢ of public ~ to show
~ in =n~in)an~m~al awartn~-u, amount of rood o/I
amount of t~’ash Ind &"bris �ollected on be, ach¢~ amount ofpbo~
to tel)On illegal disc.barges, ~�. Man), oftbe
monitoring tools have b~m discussed abov¢ (se¢ UR-2.10 UR-3.2, and
UR-4.1). Tbe pta’pos¢ of ~iterating ~ is to bring attar/o¯ to tlg’ir ass
a~ ¯herin¯ires to �o~vontio~i monitoring and to promote
of innovativ¢ aoa<amvontional mo~itorinl Iooh,

ofall BRP technical s~gly and research needs, aloag with aplm~J~
~aaa’diaatioa m~e, the Posl SMBRP organization. $1~ifi¢ ~
dealing with ~orm w~/urban runoff managtmont, ak~ with
¢a)m and impi¢montor~ ar¢ di~,asscd below.

~ o/s~or~, d~n e~,n~ and ~,~

Le~ LARWQCB
O~er~ LAC-DPW, Co-per cities, Po~ SMBRP

Estimated ~ Within exL~ng rcsour~s
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cooling. Treated industrial process water is discharged from Chevron USA’s
refinery in El Segi~ido. In idditio~ over 160 unall~ cmnmei, cial and industrial

~ thr~e.el ..ec~l ,enerazinS stations d,schars, approxlmat¢lv ! 4 billb-

average o~o to 7 minion sallons of Ix~azed process watt. into the ]~.

....... 0~..,:~mu-mnn~. mumc~pmi Ind industrial dimcharl~ Th~ CWA
_~..onu)~l_ minimum national walel, gualily Ioal$ amid crated the Nlllama
Pohmmnt Dimcharie Eiiminalio~ Syztem (NPDES~ ~- -    - "----" -
qiiJily ofdi~ wateri,                / e~,,-- m m regulate

All municilml mad iaduslfiml point meu,ce dimchargez operate gnder NPDr~

The U.S. F:vimamemal Pmtmim A~n~,~, ~EPA~ ~" "~ --=     " ¯ ¯
I~zpomzble foe mmplementin the CW         . . . ~A. EPA h~ junul~-uoa to mm dimchmrl,
pen~its outside of State watch and t~-vkwz permiu issued within the them mil~

...... ,nornm s rotter-Cologne Wat=’ Oualitv A~ 13~Water KelOtg~ (.;OltU’O ¯ ;’. " ......

,.-;=~. ,~ngucta, uses of California coastal wmm *h...,.h
Cahfomta Ocean Plan, the Thermal Plan, the Enclosed

Cleanup Prowam.          implementation of the Bay Protection and Toxic

At the local level, POTWs a:~ operated by teveral entities. The County
Districts of Los Angeles County (CSDLAC) is ¯ consortium of 27 teparate
districts, IS of which are sen, ed by the Joint Outfall System which inchgles the
SWPCP and five water reclamation plants. The City of Los Angeles Deptrtment
of Public Works (City of LA.DPW) which includes the Bureaus of Sanitation and
Engineering. is responsible for managing the City’s Hyperion waste, wat=r
which "includes the Hyperion Tr=atment Plant and tw~ upst~am w~er
l’ggLlmatlon facilities, The Las Virgenes Municipal Water District (LVMWD) and
Ibe Triunfo County Sanitation DistJ’ict operate the Tapia Water Reclamatie~
Facility as a joint vemure agrt~ment.

The institutional issues associated with municipal and indust~al digharg~,
incl~ing secondary tr=aunent requirements for POTWs, expansion ofwater
reclamation opportunities and NPDF.S permit enforcement ar~ disctum~ ia the

R0046697
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"nmeu~ n~ 2OO2

F.stJmsted Co,t: W~n e=istinj resou~e~
(Conztruction i~ anticip~ed Io �o~t $400 million, to be

b .~mdmb o.f mil~ away,.~, il= billion~ of dollml ~r~ ~! Io build
wn=m$ to k~’l) pa~e wire u~ Fowin$ ~ for water0 incr~dnlly
z~i.n,g~t .~,.v, ironmental rt~u~io~$ have kd to �onstruction Ofmlu~lh,
gcct~y mcmt~es to treat ~nd dispose of municipal w~stewaterl.

~ ~, .m~-po~ao~ ~ ~-~ th~Rby R~’v~ freshwater ~mlk~

su ¯ .                       °r mc~ism8ppl~2glu~ p~poses, is the Jeast costly IlternatJv¢ j~ ’
¯

t$ also ¯ r~habJe 8rid drought-proof source of wster ~
..lg~.it’lO~.tO �OIlS~V. It~OJl of. ¯ ¥l|uabJ© rcsour¢~ (tr~lted wsstewl~l,),
wut=r J~-usg gift $lgttillglgJt|~, regJglge wlst¢lo6d dischm’ge$ to the oceln.

iMu,~r~l ~ ~ ~ �oolin8 w~t~ supply; r~.ational

wazer-r~lated h~bizax m~a.~. Groundwater rechars¢ i$ pozenti~iy tl~
mo~ important u.~ of Rcl~imed water. 1! involves injectin8 hiBhly
~ reclzim~l water into ¯ ~’oundwaz=r basin to r~l~izh wazer th~
has been r~noved through pumping or to c~8t¢ ¯ ze.awater
barrk¢. All allowable uses of reclaimed water are subject to strict water
quality rt’gulations ovez3een by the LARWQCB and the Califot’nia
Deparla~cnt of Health Services (DH$). Reclaimed water cannot be used
foe" direct drinking watt..
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(This ~ is iacorpor=ed ~s p~’t of’the efforts zo be tmdemkee k
Chap~r ~ PP-2, regarding pellution prev~tion tec, h~ nssisz~ace
¯nd ~du~mJon programs for busL~ss~)
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imple,,,eator~:

LOLead: CCC, Sl.C
Others: LA County, LAC-DPW, LAC.RPD, LA, CDFG,

Tlmeliae: F’Y 94~9~. pos~ F’Y 98,~39

r~tlmated (::cat: Within existing

Waste. m.ln!mi~atio~ is rec~m.mended for ill pollutlntl that could

,~m¢ ~,m/of l.os Ans¢les Hazardous,q’oxi¢ ~aterials Off’Ice, ’I’ne~.,_� .ac~_.mns that should.be impl~nented Io accomplish this Ireul~ed C..hq~er 2, Polluuon l~-vention and Source Reductkm.

~h~ve~lak~eles .Coumy and the cities of l.m Angeles Ind Redondo
~_na~_ ~.~, ~.aav. anlage_ of OSPR’s local �ofltinseney plan 8r~nt offer.        "
.~a___J,.c;ues m the Bay who have nm ~ appli¢d and lakea Idvama~lmUbPg s ~rant :), ~ill do ~o.

The Coaa Guard s Are~ Committee has ~o far received iaadequa~
~ .i:~. from local jurisdictio~ largely du¢ to staffing limitation~
r_art~¢~pafion in th¢ $B 2040 local grant program may improve th¢ level      ,---
of support for ~be Coast Guard’s program.                          ,..

Lead: OSPR
Otb~s: USCG, LAC-DBH, $MB Coastal Cities                         "’

¯ stimated Cost: Within existing msoun~

R004672"1







coast of Los An$,cics County would

lmpl~m~tor~

Timely:

[~ma,ed C~: $I,SO0,O00

with ~mch oth~.
~to m~ ~inz. It

~l~i~ orris

~ folio~ng
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Ho..~r, withot~ b=ing mble ~o project wh~ �o¢~lratiom ~ ~
~i~ions o~i~ in w~l~ di~ ~                   ~
~ble ~imenz q~li~ I~�I~ ~ ~I~ ~ m~
never ~ fully ~, ~e Bay ~ti~ ~ ~ ~u~ ~

2~ ~i~ ~ ~ of~ ~�l~t of ~im~ q~i~ ~~

~p~to~.
~: S~
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Secum B                       B.I                 Protlc, t thl PuhL¢ f~l=
Paumt~,Z }.~ l~



¯ ide~dfy and eliminate the sources ofco~taminatio~. Preve~! the ~ouLaminat~d
subsL~’es from italY.tinB human bc~th.

¯ A~aUl~ely ~ potential hum~ h~Jth rL~k~ ~d effe~tiv~ inform
p~bl~ of~ potential ~

¯ Improve th¢ rt3ulmory/maaagcmmt framework as ~

¯ A.u~ cft’aaivtn¢, ot’a~aiom through moaitori~

~ following eleven prk~y actions have been idcntil’~l by I~� SMBRP
~ansgt.ment Commine¢ fo~ restormion, la~tcctioa, and manag=mem of Bay

SW-I.II De~ a melbodo~ fo~ ~ m~ ~, WER

"""--’- =---------- I"-

-m¢, u~sm~t f~d~/fo, d~-weather flow of

S’W.3.I

SF.C’TION B PRJORITY ACTIONS SUBTOTAl.

The general public is �oncerned abom wat~ and sediment �~nt~inatioe and the
potential health risks such contamination poses. Public ~ aboul seafood
s~mmg saJ’ety is particularly high. Studies have shown that some local
species �ontain high �oncentrations of ~ertain chemicals, primarily DDT and
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in order Io ~ ~he ris~ of �ont,~nin-ted seafood, it is
Io d~fine toxic l~Y.vds posed by the chemical �o~t,~ni~ la
~lec~ed re¯food from the Bay and to de~’m~iae tl~ amount and
type of seafood that is being consumed from the Bay.

The SMBP.J) re¯food contamination and re¯food ¢o~umptkm
~tudy t’~ul~ will be utilized to �o.duct ¯ veW ~.¢ifi¢ health
ttte~nent bared m real. rather than theor~ical �on~mptioa data
by mid-1995 which will calculate the po~ble ritk(s)
co.laminated leafood from thi:t ~ Thil Ittet~nent will luid~
the Rvi$ion of health ridt wamin8~ and advil, o~el IlIOCiated ~
fithin$ and �on~uminI lelfood f~om the lily.

Tittue mtdie~ thould be �onducted ~ indicated, po~ibly ~ ~

Once the SMBRP ridt a~R~menl il ¢eMttcted in 199~.
~ent ~ to be ~n on-$oing prm:~ thai will

¯ Ev¯luation of’relevm~ re~ion~l mo~im~n|

¯ Review ~d upd~e ofh~Y,~’dous chemic~l idendfkado~ m4
dose respons~ ~.~ssmen[s for cbemic~s of �o~cenL

¯ R~vi~w of CDFG annual catch data to monitor’ my

Appropriate rt’visions to the risk assessment ~uidelines wifl be
made if indkated.

Revt~ R~pemiblliti~: LAC-DHS, Po~ SMBP~

Timeliae: F’Y 95/9~ - po~ FY 9~39

Elflmated ~.~m~2 i 4,000

l~yi~ltm-a~ml~a 7~ I~lr7
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should be prevented from enteying the swimming su~, Loc~ly i~ ~             ~’~
that the mission of the publi� agencies charg~ with enfcm:ing these regulat~xtt
Ire �lest ~ will mldcsllood by them and the intea’~’ted publ~,

However. there remain two major challenges for public agencies. The ~ is to
prevent pafi)ogens from entering the ~’imming ~uffztme ~d the aegxxgl is to
¯ :�=’m=ly ~ss~ss the hetlth r~ ~uociated ~th urban nmoff-comm=iagted
water.

fu~t challgnge. One approach that is ~atded favm~bly b Ihe elimination of
~!1 Iourge~ of gontlmmat~l by either preventing pathogens frmn occurring ill
ut~.~ runoffor IX~Venfing ~om~minated nmoff fr~n entering the ~
¯ ystem. Under this kt~x~c~ch, development of lanitary mnvey toola
resarded a~, high priority because to date, it i~ di~-ult to loom� d~e aoun~ ot

Alsemotively’ puth°gens already in at°tin drains �°uld be Ixx’vemed fr°m
dischargin~ directly into near aho~e waters. Diversion ofdr~weather flow
from the Pic~,Keme~ storm drain is ~,8arded a~ ¯ succesfful example oflhb

The eecoed challe, se is so ~ health risk ~uocinced ~ runoff’.                        ...
contaminated water through an epi~’miological silly, Iduch oflho

prmecsion ~nd water quality regulasory ogencies derives 5~m the problem
the currem public health m~d water quality standards m~ not besed a~ risk
assessmem of ua~o~n runoff-contaminated wasm. A ~lased problem is tim
l)~.’terial indicators us=d in the current ~ q~lity sSandards may m)~

the cont~ninmion of ston~ waser/urt~a ninon.

Providing the public with adequme warnings and adviso~e~ is also ¯
challenging task. This ~ppro~:h is ~’l~rcled ~s necessary nm o~ly in 1~

have not ~:hieved su~ciont removal oftha ~oun~ of puthogens. A Be~ch
Warning sncl Closure Protocol developed in 1992 by several membe~ of’the
SIVfBRP, including envimnmenttl groups and public health tgenc~s,
to be functioning effectively. Enhanced ris~ �~mmunic~tion between the public
m)d public health tgencies is needed to ensure that adequate messages
�~)mmunicatecl to the public tJong with tha protocol. Tbe~ is also need to
revise the Wotocol once a valid hsk assessment is performed real ¯ new
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Implememtort:
Lead: C~y of S~
~: ~C-DPW,

R~ R~b~:

~w~mg ~ will

m M ~e~ will ~

will M ~t~ a~g ~

¯ ~ m~img ~ ~ul~
~id~ioi~ ~ ~h

~mg ~ ~ ~~
~t~ due ~ m~y ~

~ may ~ ~ ~ m~)



Vo
Monica Bay ~’t~ ~onl~ly becked by an epidemiological Itltdy deeign
developed by the SMBKP Technical Advisory Committee. The il~dy
design demons~ated that an epidemiological study could be done which
would indicate whethe~ or not the r~sks of illne&~ - primarily
ga~’ointe~tinal illness, ey~Jear/smu~ infectiont, tkin ~ and le~iom
- ~r= associated with expo~tn~ to ~torm drain runoff. More Ipe~ifically,

~the design ~ that t~ epidemielegy ~udy thould be able to ~ddre~
7f~k~wins

¯ What ~ the relative ~ of~tracting there illnett~ whea
mvimmmg m differen! ditttnee~ from

¯ I’knv do~ tbe ~itk of ~n’~’tin$ tbe~ illne~ mltl, te leveb ef
indicator erpnimn f~ ~elected

Tbe ~udy detiBn aho di~utted the limitatiea~ and e~imated the ee, I



Once research steps descritx~d in SW3.1 aad SW3.2 are completed,
public health slandards and water quality objectives should be developed
accordingly. Al~er thorough r=gulator~ ~ public review, these new
~tandards and objectives should b~ incorporated into Title 17 oftbe

8-14
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~ R~po~bill~s: Emv~r. Or~s. LARW(~2B                --

Ti~ll~: FY 9t~99

Estimated Cost: Within mdstia~
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Cun~n| monitc~q~ ~ the point ofdisdmrge should be Rfocm~ so
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TI~ following eleven Priority Aclions h~ve bet~ identified
M~n~ge~nem Commin~e for r~oradon, ~ion. and man~gem~
I~biz~s ~d

,

W-I.II j [i~.ll~m~ II~l~l ~1~ l~ lu~l~lkol ~Kli~ (~lklll

lWals~b~
w.t.Jc

W.l.ld JR.esu~ BaJk~a Wedands and provide is, Joq.unn

~bi~ bm depmle ~ Io 6~e ~ (~l~pide ~).
~ ~vi~ in ~ich ~imals ~ pl~ ~ ~ f~ ~
~g ~ m~y ~ of ~i~ f~ in ~ ~d ~ ~y

~. M~ne ~bi~ (~ic wat~ ~d ~fs~ ~
~g~ns), ~ ~h~ ~d in~ ~ (~ky ~ ~d fi~Is)
up ~ m~ ~, ~ile f~wm~ ~I~ ~ ~
k~ el~ of~ ~ ~.

~is ~i~ b ~ ~ ~ ~y’s ~ ~~ m~
~. ~i~s imping ~ ~ ~, plm ~ ~i~

~ ~vim~ ~u~ ~ m~l~io~ip of ~ir ~i~
biol~i~
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[~t|.! key.specie5 fo¢ rebuilding include; a~, Pi~o

~ of s~i~ biol~i~! si~ifi~) to aid in pmvidin
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oft.be obj~:~es mid m ~ ~M
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¯ Remov~ or reduc~ th~ mount of’fill ~cl debris

~vate I~ O~ip al~g ~ C~k (~ly i ~
~ by ~ N~ p~ ~i~). A~uisiU~ of~

~t~ ~ ~ld ~ i~ ~ $50,~. No ~~

~:~
~: SMM~ ~ ~ ~ Hil~

wi~in ~ ~ M~i~ M~n~in~ ~ ~k fl~

~ ~ into a fl~pla~n ~ de~ ~

~~ to ~ ~ ~. A~ ~ially~

A ~I ~ ~ f~ ~ ~ m~ of~ ~

~ ¯ ~, li~ ~in defi~ by ~ hi~ bluffs w

~~ alm~ 2~ ~ ofl~d including
T~ ~k ~ i~ ~nding ~pl~n. ~el~t
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the w~t~ h~s �:sused
vg~ For

S~ t~~
di~g~ to

~D US[ AC~GE
R.id~t ~.0
C~m~ ~.4

S~~ 2. I

TOTAL ~03.9

~ ~ ~m of~ ~ ~ ~it~ of~

~tiv¢ ~

~s f~ ~vc

a ~is for
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Within the Bay wmersbed there are several we~land/riparitn m~as which
need to be protected through Iz’ansfe~ of ownership ~ the public domain.
Sites may be ac~uirnd by i~.txa~ing, land t’~t, e~. The
obs1&:i¢ to acquinng 0wse special habitats will be the high ~ values of
the watershed. A.tsessing ~e willingness ofprivete ltndowne~ to tell
land sad determining the value of ta:uts will also be

Acquishion ssmessme~s aeeded:

~ ¯ Malibu LaFon~ area: lands along the w~tmm thcmdine of the lagoon
~, (north of I~H’).

~ ¯ TmncasLat, ooaar~a: landsoa¢itherlldeofthe~istinglqxmm
~ basin, including the nmsery and horse riding lot.

m UPPer Medea Creek ~ lands oe either ~de of ormk.

lnpJememo~
Le~d: Po~ SMBI~P
Other: SMM~ CSCC.

w4 a,at=e  

potential funding. Becau.~ �ost~ at, r~latively high (in the millions of
dolla:z), creative funding mechanisms and packages a~e needed. Ot~a.

moneY .and resoun:es from various sources mtm come togetl~ for
resto~tmn to ca:at [See the Finz~e Strategy for detall~ {Appe~lix F’)|.

Chapter 14. Public Edur.atkm and Involvement Program, presents ¯
summary and prioritization of all Action Plan public education lad
involvement r~�ommendations, along with aplxoaches for �oordinatkm
under the Pos~ SMBRP organization. Specific actions dealing with

P0046825
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Chapter 15, Comprthef~ive Monitoring Program.
SMBP, P’$ r~m’ucturing of existing Bay monitot, ing effon.~ to enhance
cost effectivene~ and Io better addrt.~ the ~ ofthe public and
decision-makers. These �oncu’ns are: How safe is it to tavim in the
Bay? How safe is it tO eat I~e te.a/ood fro~ the ~3/7
other living resources adequately wotected7 Is the health of the
ecawy~em being ttfeg~rded7

The beaches and intertidal ~me$ component I&ould
following pammete~

¯ Am°ent and type of trash and debft gollegted/fotmd on the beagbe~

¯ .Status and trends of imertidal mac habitats (sc~q¢ by type.
inventory of species dives’sity, qualitative desgriptiom).

EIZ.7 ~l~.t A~tk~l T,d~k,l

Chapter 16, getear~ Needs. ~t~ ¯ ~ummary and pcio~timtiea of
all Action Plan technical ~tudy and research need~ along with
apWoach~ for goordinalion under the Pm $MBKP et~nizatkat.
Specifg aclion~ dealing with beach¢, and intertidal
their �os~ and impleme~m am ditcusmd below.

Implemeaton:
¯ Lead: Po~t SMBItP

F~timated Co, t: 5200,000 (~ts S-year met to ceoduct
~ and mmpiJe
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Fro’ Sub-w~ (wSP)











¯ All key public and private entities with rt, slxmslbi|ity tad/or umtrol
over aspects or ~omponents of wmenhed managemeat.

¯ All key public interest gmupt and other1 thai ~.,Im.~,~ml ut~l or

~ Post SMBitP

FJtimated Cmt: Within exl~linI mm, t~ml
-" 1

~"ln’~mmnt |tel~ ~ ¯ Watmdml ~

~ 15, ~-.omprt’hen~ive Monitoring Program, ~ like SMBI~’I     ...,
restructuring of existing Bay monitoring effom to e~han~e
effectiveness and to beuer addre~+s the �onc.ems of the public aad
decisio~mtke~. Those points pertinent to watershed managemeat
monitoring needs which will be Iddr~,ed in the onmpr~bemivl
mmitoring program me:                                       ,.,

¯ Eliminme duplication in water quality monitoring and fill informatiom     ,-,
gaps by pooling and coordinating resou~es on ¯ watershed Imstt.

¯ Ensm~ the linkage between receiving water monito~g and            ’
inf,’~’mltion gathered by the storm water management agencies, by
establishing measurable goals r~lated to implementatim of BMP, lad
resource protection actions within ¯ wate~l~d.

¯ Establish public feedback mechanisms to help define "effe~tivme~"
of~ive water quality monitoring programs and the
watershed’$ biologi~ and recreational r~sourc~ protec~m
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V
lmpbm~tors:                                                  L

Lead: Pos~ SMBRP
C~-rs: LAC-DHS

|
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Site-specif’~ management Ixacdces may have to be developed ifear~y
BMPs aR not effective enough. The Ma]ibu Creek sub-~’atta, shed
should be ~ as ¯ te~t ~ for thb suite of RMPs which in turn
appi~-d elsewhe~ as app~wia~

Lead: Co-pe~. citie~

changes in ~ hydrok~y and polluter loads, as w~ll as lira

in ~ to Iwevmt fugO~ habitat degradation ~d pmvk~ ~

la~Vgntm$ avoglabk iml~aS on th~ Mtura~ mvimnmmt, ¯ biodiv~a~ty

~ TLV~CD, NPS, LAgWQCB, USC-SG, CCC

Lead: CDFG
O~he~s: CA Pa~s, LARWQCB, SCS

R0046869



Regulator)’ Le~d: ~

TlmeUne: FY 97/98 - F’Y 98/99

F.st]mated ~.ost: $1,000,000 ~.

4.3 Cre8~ truffm" zmws ~dj~t tn smwfti~l Jwlz~stz. Eyzh~tn ~]8qu8c7’ zd ’ ’ 1

2As newly incorporated cities develop their General Plans ~ m~t           ’ ’
Specif’~� Plans, Ix~visions for ne~ zoning staz~lm~ds �~n be incorpo~ted
that not only protect rii~r~n zones for their habitaz wlue, but ~]so          "
�omplement BIV[Ps d~signed to r~luce pollutant io~ls into 1~),.            *"

lmplemezto~lz
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V

hems �o~sidered in ~his plan should include widenin~ the creek and
removLng fill on the wesl side, revegetating 1o stabilize ~e widened
~r~ekside, removing exotic species o~ the ~ side. ~l s~L, nulating
reestablishmem of wetland species which help Io dampen f~-shwa~"
~ and would improve wa~r qualiw. R,~sWra~on of the w~st ~ is
�over~l by an EPA grant to ~ TLVRCD.

Lead: TLVRCD
Otl~: CSCC. SCS, CA Parks

~e: FY ~,gS ¯ FY ~

Th~ ~ plan should comain all applkab~ "~ady ~:~m" ....
e~m~nts lis~M abov~ (MCW-I.I ~m~gh MCW-I.12), o~ximL~ hab~tsl
values and biodiversi~,, and �o~sid~r the addi~km of historic ~�~$ ol~

’nmeu.: FY ~vs~S. FY ,~g9

Upper Med~ Creek Ms been identified ~s ¯ ~s~o,-afio~ site., and plans
~’~ being devciol~ W r~sto~ ¯ channeliz~ portion of ~J~� upp~ re~.b
~x~v¢ Highway 101 to i~s natural �ondition.
r~s~ormion ~ aw.ornp~ssc~ 3"/9 ~cr~s, including = 2.2 mile s~ctch of

forthe oO~rCreek resmra6onand its associatedefforts throughout floodplain. ~ThiSwa~,shed.Pr°ject could sm’v¢ as pilot

13-1g Mal~u I~,uuk l~im Plan ~

R004637"~



implemeatorg                                                  L

Lead: Post SNfl3RP
C~he~: L.ARW{~B. EPA. COE, Agmua Hills

Timelise: F’Y 94/95. FY 98/99

Fat/mated Cost: S100,000 for pilot program

; lmplemem~ors: ..
~ Le~: Post SMBRP

Tlm~b~: FY 9~/96 - FY 98/99

E~tim~ted Cem: Included in Ira-12                         ’"

Ja the )4~im gemk |u~-Watmsdwd mat in geetz"tb~u8 to

Chapter 14, Public Eduction ~nd Involvement Program, preaenta ¯              -~’~
~ummary ofsII BKP public education mgl involvement
recommendations, along with s~ for goordin~tion tmd~ the
Post SMBP~ org~niz~ion. Specific ~¢Jons de~bsg with watershed
ml~Sement along with their costs ~d impl~mento~ ~t~ digusaed

~ TLVP.CD

FJtJmted Co~t: ~.~0,000 (~0,000 ~ 94~95], $100,000

B~y RmwratWn Ran 13-30 Qw~tar 13 --
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Section E ial~duces lhe "cross cu~ing" pro[~’zms of~he B~.

~pl~

will ~ u~ ~ Bu;~ o~ Impl~t~
~ ~ f~k ~ ~

I ~i4-~bl~~

~iI¢ ~tinuing Io ~it ~volvm~t ~ ~ ~el~mm of~i~

I
~~ ~in ~ich ~ing inte~ m~it~g

is m~ ~ m~ ~ ~.
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¯ V

o |Ulq]4AR¥

~1 The Pvblic Education and Involvement ~ of the BRP recommends
| delivering s number of critical ou~,ac, h messaSes to ¯ wide v&ie~, of audienc~

in the v~u’s~d the! take the above �onc.~ns into ~:�ounL in order to focus

~ effo~ on Khitvin~ so, is and coordinating ou~.h s~tivi~i~ this

N ~ I~ cre,~tim ofl~ Bay Inf~’m~io~ snd E4~�~ion C.o~n~il (BIEr),

¯ Suplxm and encourage �oalhional efforts of~mvironmen~
o~aniza6ons, government agencies, schools and otlm" ~ntities to inform
and ~luc, ate th~ public about Bay~iat~d ~

¯ Enlis~ private sector involvemem and support in impkm~mtia$1~ publi~
~| ouuv, ach recommendations pn)posed m th~ BRP.
II

¯ Tailor outr=ach to L.A.’s many dive~e communities to educate resid~mts
)| snd enlis~ support fo¢ and involvement in Bay restoration and

Not~: Priorky A~tions st= d~signated in the text by s P.

~1 ~£ 14-1





help adjacent ~ters, and vice-versa. By ~g ~ f~ o~

d~ ~iti~

fol~wmg ~ti~ ~ ~i~ m ~hi~ ~ ~ ~t~ of~
~ff~.

~ ~ of~ B~. To ~ ~bl~ ~ ~, ~

~t~ in
BIEC will ~si~ of~

~ ~ ~ ~ m~ ~v~ ~ ~f~

~g= ~ inf~ ~ ~. ~ ~ ~ily ~ f~il~

In ~ ~ of~bi~ ~ ~ ~ of~ ~ S~ "

I ~ ~ ~eff~ ~ ~ ~ ~ ~p~

1.1 ~~~~a~~~~~
{~}.

~ ~
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re~x~nmonded zpproach to meeting this need for coordinated public
out~aeh is for the Posz SM]3P..J) org~izzdon to zppoint the BIEC.
This group will edvis~ the Igly ’�/itershed Council’s Public F.,ducilioll
~ He.all Communication Implementation Conu~ittee (~�� Section
F). While the Comminee will consist solely of public outn=ach ~ction
implementors identified in the BILP, tbe BIEC will consist ofa wiclcr
range of outrtach

Split into t~vo working grou~ - informafio~ ~ocialists
professional educators - tbe BIEC will focus on ck’veioping the mos~

............ effective approaches to edt~.a~mg aumerous targeted audiences ~x~ut
lafona~am Rx~Uabe will marine proleclioil ~ I.,id lctioni. Appointed by lh¢ SMBR, P
~W,,ck~ ~lm to ~lm i~8em~t Committ~./Post SMBILP ~’8~’lilitio~, t~ BIEC will
medm. tar~ key malm~, pllividt a convenient wly Io pool infonnatioa, exp.’rise, m~l resources.

The fh,~ wo~kin$ group will be made up ofmedia mgl public ~fair~
rel~’,g’ntatives from local ¢nvinmmenml groups, local govecnment,
m~l the private ~-to~. Goals woukl include developing idea~ oe how
Io �o~-effoctively utilize med~, I,&gel key ludiinces, and taikw
menages on ~ wide vm%.t), of issues includinl polludon
m~rine ipla~iion, and oppow.mities for re.oration. This wockin~
Bmup can al~o ~ -~ ¯ vehick,~ for educating the media, mai, wilhia ~ 1
cup~ity, can ~ .,. ¯ rich ~source for media pmfessioaal~ ~d
~ who need historical back~’ound .,, well u up4o-date""’""’""-’--’"
lyoup will be dealing with man), diver~ lbject me, is, i~ i
~,ommonded that it form mtbcommittees to tickle such topic~ u
Urban Runoff, Marine Fumsysu~ Education, and ~ -"

,̄iu d~v¢iop maovuu~ rel~e~ntatives from educatiorml institutionk museums, nauu~ andm~m m / youn~
inievlxctive centers, and enviromnental agencies and organizations. It
will focus on reaching young people in ¯ variety of innovative ways. ,- IIofthi,,  mg  o p,, ll to, ve p p a/ d
efle~dve methods of communicating conservation messages to " "
students both inside and outside the classroom (e.g., ~r~ugh field trips,
beach or canyon clean-ups, and caher "~ands-on" activities). Goals
would include holding planning wmtcshops and o~er ~tivities aimed
toward establishing ongoing marine education opportunities in LA _.
County schools, junio¢ colleg~ colleges and universities. Specialized
approaches for differ age groups should be ck-veloped.

I

Bay P, sstm-a~u ~ 14..4 ~ 14
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In additkm, education pcog~ms specifically aimed m i~rtrs should u~ch
-- 0environmen~ly ssf© boat msiatcnmnce practices, as well as prc~r use or

pumpom facilities. This informmio~ should be mad~ avsilabi~ u~ boat ~ and
Lmm’ina opa’ators as well (PP.6). --

�~lmpter 3: Storm Water I Urb~

Of~ll sources of pullutic~, ~ run~ffis the most u~pr~dictabl¢. It cmries ¯
wide variety of �om,~minanls - ¢ve~,~hing f~om trash m~d motor oil to animal
wa.~ and pesticides - U~’ough our umssive s~orm drain system dir~-~ly ~o lhe

"-- 2
Bay without I~.~L Unfortm~t~ly, ¯ I~rg¢ sector of the public is not ~
ofth¢ link ~ s~orm drains and our ~ waters, in ¯ public opinion poll
conducted for ~e SMBIU~ in June, 1992, 4! percent of~e Ix~ple questioned
did not rr.alize that om slorm drain sys~rn is �omplrtel~ ~rpm~¢ from om
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management decisions tl~ an ~crea~n8 number of manage~ no

L

(~bi~t ~iS~ ~ ~ ~t ~i~ ~ ~                      ~
~n~d~s~ ~ ~eff~ (e.~ ~i~ of~~

m~ent eM~m~ ~ ~ ~ ~ ~ ~y ~ ~ ~
2

�~IY I~ ~li~t ~m~ ~ ~ ~eff~ ~ ~ ~
~issi~ ~~ ~s f~ ~in ~11~ ~ ~ ~j~ ~
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In order m cxami~ ~he success of~ actions rela~d m
wttl~nd reslorat~ ~1 biol~
m~it~n$ ~ls will
~11 ~ve to ~

~: CDF~ ~ ~

~ ~FG, ~,~ NO~ ~ ~

~mt~ ~ $~,~

im~t~
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With this approach, data will remain in the hands ofthe original
sourcex, and ¯ ~u’alLzed index ~tn b~ ~o~’tru~ed ~o hold iaformati~
~d ~k~umen~atio~ about all of~e available data. Users ~an bro~               "~
the indc.x ~ r~quest information either dire~ly from the source or
through ¯ cenu~l data nm~gement support t~am thin is n~omm’bk for            ~
maintmining th~ index. Common stmtdm~ for quality conrail,
dogumentat:o~ ~nd d~m trmtsfer fomm~ st~amline the flow ofd~t

always I~ kept up-to-dine through ¯ simple index Wstmn. it i~
impocttnt to mm¢, however, that d~ta tr~qsfer will only b~ mcmnimlful



_ V

I ~m _

will ~

lmpJemeeto~
Lead: S~::WRP

A =emprehemive monilorinI tystem will only work eff’tciently iflM ....
information Bent’rated ran easily be fed into the mnal),tis mad
msessment loop. Since coordinated informmion management may
require Idditionl] ~ on ~ ~ of Igencies genef’sfing
informmion, th+ mgulmoo’ agencies need to reflect this pottibility ie       "
NPDES permits and specifically provide for implementatkm oftlm

Lead: EPA

F.stimted Cost: Wilhin existing resmm:es
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r.ot~s~ of scientifk and technical sttff from the Implementation
Comm~ee’s membe~ organizations and the orgtnizatio~s with review
a~’ponsibilities identified under this BRP. Respoasibilifes assigned to
this TAC could be to:

¯ Develop ¯ ~t’s~arch pith I~sed o~ identified prioritie~ Peeiodicllly

ltm~rd~ Axesqrm’~ Gro4p ""     Le4 ~/               " -"

__-:_ ml,,~

lmpIm~m.~

Foc~ gro~s within the TAC may addre~ the needs ~ ia

adjusanent in membership, these focus groups be organized utilizing
existing research organizations/coemniuees, and that they be led by those
organizafions/c~xnmittees~ Below are specific recommendatkms fo¢
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~i~ ~ ~ ~ ~j~ will ~v~
~ ~llu~ts o[~ at ~ mo~ ~imt~ ~5vi5~ ~ ~ ~ ~t
~ibute m~ of~ ~llu~t l~ds, C~
~llu~ ot ~ ~ c~in I~I~ ~ ~

~pil~ ~ ~ ~ v~ ~ ~ (~ SP-~.I)

melei.~ ~ ~ I~ d~ q~i~ ~
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The succes~ of the Bay Restoration Plan (BI~) is iwgely depmde~ o~ the
=s~bhs,~ment of~n effective oversight and management Itrltegy for
its i~nplemenl~tion. ~4~thout such a s1~Itegy, the BAt) is ¢ks~,~cd to b~ju~

2
a~xher "pLtn on the shelf." The ~ct~:~ns deschbed below lhould I~
OUt to lecure implementatk)n of the re~=inder ofth¢ BliP. This chlpt~
presents ¯ ~ruc~re for the "Post SMBRP ~izat~on" gaited th¢
W~tt~hed Council Is well ~s apecific n)les t~ oversight ot’g~izatioa thould

TI~ ~,oa] of these ~’l~ont is to ~ tmpi~mg~tation ofth~ BRP by
eslablishin| ~n ¢ff~’t~ ~np~n~nm~ m~y ~ad ov~si~M ~

Apply lh~ following grits’it i~ choo~iaI ¯ BRP ~
The tmmu~ thouid:

¯ Promot= ¯ �~ttinuia| f~ka’~i/~ariv~blic I~ hi
~ md rmorat~ a=ivit~ .....

¯ Provkk efr~ctiv¢ publi¢ involvement in

BI~ impl~nentation that does not promote ~Iditional la:y~ of

¯ U~ =xist~ng or~nlzations ~ much ~ possible to ovtt~� BAP
impkn~mtati~.

¯ Promote ownership ofth= BAP at ~ loc~ level, md with the
p,ngipttio~ olive priv~ ~m’.
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¯ Public education ~nd ~h~,m~nt pro~m, ~�lud~|
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Esziblish ~d �~rry out ~meme~ for MOAs. J~As or ~

impk~ton:
~: P~ S~

Tim~e: ~ ~. ~ 9~

~Umt~ Cmt: Wi~ ~g~

~:
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Although the BILo �~mt-ins almost 250 actions st an estimated �os~ ofSl3 ! million,
this chapter discusses the fscJI requirements ofth~ "/4 Priority Actions,
potential funding sources for implementation. Ofthes= ~:tk)nt, 33 at= ~sid~ed
to be implementabl¢ "within exi~ing resources." Th¢ rgmaining 41 hm, g ~n
~timated cost of $64.7 million. Tbe Fin, tnc= Stx, atggy fot’ua~ on ftmding op6o~
for these 4 i ictkms.

It is impotent to no~¢ that many or~n~zations ~! Iov~nment ~,=ncks hay,
vigorously r~x)nded to the challenges �onfronting th~ I~y ~nd hav~ citer
initiated efforts to improve its condition, or will be~in wod~ ~Jx)rtly. in ¢ith~
~’enmo, funds for tMse efforts have ~.ady ~ ~,marked, m’ ran
~ by shining int=’nal t’~ta~g=~

In th~ near term, th¢ ~’ategy is to fin~nc= the Bay Restoration Pl~n’s gur~ntly
mtfund~d priority ~tions by targeting gxis~ing grant ~gl loan ~ and thr~
privat= ~’tor fund-raising by th~ non-profit $~BR.F. A Blu¢ P~bbon
Commin~ is l~inl (om~ to l~)vid~ guid-~nc~ on ~ditio~al innov~tiw fundial
opponumti~,

As digus.~gl ~)ove, t~ 74 BR.P priority ~-’~iotu ~ ¢itl~r ¢la~if’~gl m I~I
funded from "w~in existing r~)urg~," or as unfund~,

~’~n~W AL"cln~, Ftm,4~ Within l~igtin_~ R~’~

Priority ~g~io~u w¢ ~,ft~d to as I~ing funded from ’Nvithin ~
(WER) when they (a) have already been funded from within e..x~tin$ bud~ett, (b)
have funds that have b~n carmarked for their implementatioct, (�) can
accomplished by shifting of mt~al ~ourg~, or (d) can be fmang~ by
funding of another priority action. Them are 33 priority actions wbo~ fundin$
be classified as WER. ~ n~v money do~ not n~ed to be raised for ~
impl~mentatiocx, their funding is not reflected in the ~4.7 million
out th~ unfunded prim~ actions. Following are ~rn¯ ~tampl~ of different WER

upgrading of the C:iW of Los Angeles’ Hyperion Treatment Plant to full secondary
tr=aunent. This action, which will be completed by 1998 at ¯ total c~t of $1.1
billion, is already well underway, and rewesents ¯ substantial �ommi~ent oo
part of local government to ¯ �l~a~ hay.

The priority action which calls for participation in ¯ m-tooled Santa Mordca Bay
monitoring program can be accomplished by the shifting of internal
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the pan of the participating tgencies. Some $10 million is sp~t ~ ~ on
monitoring; the P~n �~ll$ for the lS~t~ies to use thee funds to �oord~ate
monitoring efforLt more effectively.

Still other priority actions have no funding attached dir~ctl~ they m potentially
¯ funded as part~ of other p6ority ~ions. For example, if fundia~ b ~ for
the priority action ~hich calls for pilot demonslratio~ projects to address urbe~
nmo fl" ~xmormt. then the priority action which �oflsidm estsblishing an (~.site
s~rmwater I~atment facility for dry.w~tber flow II Slats Mmica’s Pico-Kmter
storm drain could potmtially be fimded.
,

A) I.A. Cmtal~,. i)elmrtme~t of Pablk World:

B) Ceee~ S~nitstioe Di~rk’u or L,.A. Cout~

C’) c’J~ of l.m ~

Envmmmem~ ~ J~ I.lO0~,

D) ,Jolm ~rmmm~
The C)~, of L~ ~ Lm ~)eles C~ Dq~mem o1’ Pebllc Worts. Cemq

T.IMe I I-i. Eltipln of C’unse, Ex.jtm,~.

Finally, the BP.P admowledges the value of existing, funded Ix’ograms Io ~
overall Bay r~slormion effort. Lisled in Table I g- I are same examples ofwh~t
ar~ �onsidered baseline ¢ommil~eflts on which some BRP actions and priority

There are curt=rely 4 ! priority actions for which funding mtm be identified sad
secun=d. Some of these actions at= not totally ne~3 instead, tbey au~mat
e~sting efforts. An example is the expansion of Los Angeles County’s
Hazardous Household Waste Collection Program. The underlying commitment
by the Count), to address this issue is already present; in addition, the BR.P ~
the program as vital and recomme.ds iL~ expansion be designated as a ~
action. However, the expansion is curr~tly unfunde~
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Even with identified potential funding sources, it is expected that the~ will be
significam shortfall of available funds. The Fina:~ing Su*ategy therefo~ calls
establishment ofa SMBRF Blue Ribbon Comminee to �(mtinue financial plannin~
and investisate ahemative ~.ve~ue m~ces.

iri~AN~ING APPROACHES FOR PRIORITY ACTIONS Feeding Taring
(mUI~-,)
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ACTION TIMELINE. IMPLEMENTORS COST ADDITIONAL COST
DESCRIPTION ESTIMATE INFORMATION

ACTION¯
e~ve ~                               ~

~e~

~a ~o.~ UR-3)

~lo~.

~~4.1e~
4~,

~ ~ ~

Table lS-Z. Bay Restorllloa Plan . Priorit7 Ac’Uo~.
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Table 18-2. Bay RestoPatlon Plan - Prtoril~ ActJow.
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V
GLOSSARY OF TF~RM~

Acre-foot An ac~ of water one foot deep (approximately 326,000 gallons). The t’ypkal
family of five uses an acre.foot of v,~er in ~ arutme the home each ymt.

Advectioe The borizmtal movement of air or water.

2Adve~ive transport The tranzp~ of material by e~ean ~

Aerial falk~ Airborne contaminants, primarily from vehicle and jet exhatm, alto br~h
fires. Cmtammants which enter the Bay via aerial falkm! include Iraoe metal&

Aembk Living. active, or o~amrting oaly in the pt~4mot of ~.

Alp A grtmp of chiefly Itquatic no~vucular plants which lack flow~z and

Algae bloom Heavy growth of algae in am:l on a body of water, ~:auted by high
~tratiem of mmiemz.

Anaerobic Living. re:tire, or e~:~uning in the ubeenee of oxygea. ’-

Anthropot, eak Made or ~:am, ed by humankind; said of substances such as DDT or t’flr~ta

Aquifer An undergnmnd rock, sand or ~ravel formmion that yields wum¢.

Ar~nic A silve~.whi~ brittle, ~ poisoeous chemical element, compounds of whkb
are used in making insecticides, glass, medicines,

Assembl~e A group of species occu~ng together in ¯ particular place or habitat, wlmm
interactions cannot necessarily be defmecL

Bacteria Typi~lly one-celled mic~x~ganiuns which have no chlorophyll and multiply .,
by simple division: they occur in throe main forms, spl~ical

13eneficiaJ use Uses of watch of the state that am protected under the Porte~42ologne Act --
including domestic, municipaJ, aSrkuitural and industrial wat~ supply; IXm,e¢         .-
generation; m:~ation; navigation; and preserv¯tion of fish, wildlife, and

Benthic Living on or in the ecean or lake aedimm~

NOO46992



¯ ’ C~cinogenic. Capable of causing or i~¢i~;-g �~�~’.
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£1 ~ifio An aperiodic chans¢ in the oceanic �limme of" the Pacif’~ whes~y warm. low-
nutrient water flows east =long the Equmor. north akinS the w,~ coast of
North Asn~-ica and south along South Ame~ca. The condition lasts
~eve~J months or 2-3 year~ causing ¯ ch~ge in the biota ~ climate of Im

Embayment A body of wate~ forming an indentation of the shoreline, larger that ¯ cove but ~’~
smaller than ¯ gulf. .

Endangered species Any species that is in danger of e.x’tinction throughout ill or ¯ significant
portion of its range.

Eaterk lntemiaal; ef the enteroa.

Entemcoccta Any of the genus (St~t.plococcus) of nonmotile, usually Imruitk, I~lm-po~iv~
bauaia occurring m the intestine of warm-blooded

£pidemiology All the elemonts ~Irib~ing to lh~ ~ or ~ of ¯ dimam

E~mion De~e~ration of earth or. by --, $1~k.n, winda, md warm.

The eoa~ml portion of a riv~ mouth whe~ the f~ezh, ~qv~ water mixe~ wi~
the taltwater of the mean. The dag~e of" mixing and layering (fi~h
tends to flora on top of the tea water) depends on tidal ~x~lition~ t~ver
I~I local cur~nt~. ~lttmrie~ lypically lupport ¯ biota which r.an tolerltl
van, ins ~linitie, and the~fo~ differ from marine and fr=~water bimm. _

Eum~hk Des~bin~ ¯ situation in which excess nutrients have led to exeessive plant
growth; when the plant~ die and decompose, dissolved oxygen is used up,            ,..
making the water inhospitable to most by animals. Exosion, ~
discharges, realizers and �lt, te~ents speed Ihe pcocesl.                       "

Eul~ophication The process of inc~=asing the prima), pt~luctivity of ¯ surface wut~ by --

Extinct Said of ¯ species of fish, wildlife, or plant thai no iong~ exists anywhe~ on --

Ftgal goliform A class of bacteria which ~ found in the bacteria intestinal trag~ of
mammals, including humans. Fecal coliform bacte~a are not dangerou~
ti~,mselves, but their ¯bundance is measur=d in water as an indication of raw
tewage and thus the potential for the presence of pathogenic organistat.              --
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Me~llk:
~:! ~ whi~ i~vc ~imiv~ly high

H~ic~ A ~ ~ ~ ~le or kill~g

H~I~ Rc~g ~ ~ ~ �~u~ti~

~
of~ ~ ~ir ~ ~ ~

~v~ m ~ ~ ~ ~ ~ ~uili~

~1 ~tk ~ ~h ~u~ ~ to

~ ~ ~e~L C~m~ im~

oi~ m~ m ~ ~ ~

infi~ ~ ~ ~t or ~ ~

I~ A ~ ~ ~ ~ of kill~

Intertidal TI~ portion of the sho~ o¢ mructmes in th~ ocem which is benve~m high and
lo~ tide levels; the s~e and or~nisms in
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~ ’ ~m~lly ¯ discha~e pipe er su’uctmz which is s~"gulated unda" tm

~ l~lutmm A I~m~l d~mk~l e~ ~ ~ d~ ~ ~ mv~

~. ~ ~ of ~ w~ ~ ~ d~e of my I~ui~
~i~ ~ ~ ~ ~ my ~ of ~ ~ m will

_ ~v~ of ~t ~ m~ ~

~ ~of~, ~ ~a ~ ~m.

~ ~ ~ ~ li~. ~ ~mi~of~ ~~ ~ 33
~35~
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This project has been funded wholly o~" in part by the Unil~! States Environmea~

Protection Agency using fedend 201 (g) (1) (b) grant funds uad~ ~dstaace

Ag~ement No. C9009532-90-2 to the State Water Resoun:~ Con~ol Board and

by Agreement No. 0-210-254-0 in the mount of $240,000 to caadact ¯ toxicity

$1~dy for three wawrsheds fo~ the Los Angeles Regional ~
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EXECUTIVE SUMMARY

L
Quarterly bioassays were conducted on water samples collected from the San Gabriel

River, Santa Clara River and Callcguas Creek drainages. Test species included fish

inv , b  )          -.i.
and chroaic toxicity was demonswa~i with al] three organisms o~a freque.nt basis ~d wa~

2
confirmed with Toxicity Identification Evaluation (TIE) procedures. Suspec~l ~oxicant$ included

metals ~md organic �~¢micals such as pesticides. FAcvated ammonia concentrations may

have contribu~! to toxicity in some cases. In addition, fish collected from Callcguss Ct~,k

thc San Gabriel River exhibit increascd incidence of lesions in various organ systems that

consistent with exposure to xcnobiotics.

Collcc~v¢ly, these results suggest that ~:lualic life uses m~ impaired in these w~=’wsys.

However, the severity and f~quency of the responses suggest that �onditions could be improved

consider~ly by a prog~m of toxicant identification and sour~ reduction ~md/cr trealm~t.

morn intensive sampling in conjun~don with TIEs on toxic samples is likely to be productive in

=rms of identifying toxicants, their sources, and temporal varia~ons in their conccmntions in the

rccciving wa~cr. The effe~vcncss of som’cc conn’ol and tre, annent would be det~incd on the

basis of follow-upmon~tori/lg
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INTRODUCTION

This st~ly addressed water quality in thee watersheds of the Los Angeles Basin.

Following United Stairs Environmental ~on Agency (EPA) guidelines fe~ toxicity I~st$ in

freshwa~r systems (EPA, 1989) the potential for chronk: toxicity was evaluated in the Santa

Clara and San Gabriel rivers and C.alleguas C~ek.

The Santa Clara and San Gabriel Rivers (Figtu~ 1 & 2) drain large areas of the Lm

Angeles Region_ During dry weather, flows in the lower reaches of these riven ~ primarily

of reclaimed water from municipal wast~wa~r ucaunent fa~ifies (POTWz). Munic~’pal waz~

water trea~ent facililies, their locations and average daffy discharge ar~ shown f~ Santa Clara

(Fig. 3) and San Gabriel River (Fig. 4). Additional flows are derived from ind~utal lmint

sources and urban runoff. The northern ~butaries of the San Gabriel River and pare of the

Santa Clara River receive minor amounts of flow from rising gnmnd water. Calleguas Creek

POTWs locazed within the drainage (Fig. 3). Land uses associated with the diffueat basins a~

shown in Figs. 5 and 6. As Figure 5 shows, much of the areas immediately adja~eat to the Santa

Clara River and Call~guas Creek waterways a~ in agricttlmre. There a~ scal~n:d re’ban and

industria/areas, but agricultm~ predominate. In addition, scatt~ed areas associated with oil

extraction are also present in the Santa Clara River drainage. While the upper reaches of the San

Gabriel River remain in native vegetation, the middle and lower reaches are domina~ by urb~

Beneficial uses of the rivers include propagation and protection of aquatic life and water

sources for a variety of wildlife. The 1990 Water Quality Assessment classified most of the

4
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Santa Clara and San Gabriel Rivers as "intermediate." This classification was based prima..-~ly

on impairment or threax to beneficial uses of these waters. In addition, the tidal prism of the San

Gabriel River was classified as impaired due to bio-accumulafion of metals in fish. The 1992

Water Quality Assessment revised the classification of the lower San Gabriel River to impaired

due to high ammonia levels and acute toxicity found in an EPA study. Calleguas Creek is also

listed as "impaL-ed" due to high levels of pesticides in sediment biota.

The m~jor objec~ves of this study w~e m:

1.    Determine whether aquatic life beneficixl uses are impaired in the Santa Clara and

San Gabriel Rivers and/or in Callcguas Creek.

2.    Test the usefuiness of chronic toxicity studies, coupled with traditional watt"

quality data, for assessment of water quality.

3. Identify specific pollutants and sources responsible for ambient toxicity in these

wu~.

4.    Provide recommendations for specific practices or regulatory controls which can

To achieve these objectives, the study comprised the following tasks:

Task 1: Collection and review of existin~ ~lnt~ may vrenar~_6~,q

This task reviewed existing reports and data on the watc~hede to provide background for

interpreting the anaJytical and bioassay results. Information on land use and point and

non-point discharges were mapped to provide further undm’standing of potendaJ sources

of toxic inputs to the watershed~
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In this task, bioassays ~ conducted quarterly using (EPA 1989) procedur~ for

conducting short-term u:sts to evaluate cluonic taxicity. Te~t specks ~ fatbead

~scs ~ used to ideally the frequeu~($elenasU’wnC~r~CO~). Da~a

and sev~ity of toxicity. In addition, based on fl~ sampling location, candida~

of toxicity could be clerivecL

Task 3: Toxicity identification cvaluati0~s ~IF4)

Phase I TIE Frocedur~s ~ appli~i to self’m:! toxic samples to pmvid~ additic~l

information on tbe cbaz’aClZ~isdcs of the toxic coasdt~nt(s). ~ dam could be coupled

with those from land use and discharge locmi~m to fm’the:r identify possible ~ of

Task 4: Histopathological investigation of field-caught

This final r~pon describes tbe r~sults of the data r~view, toxicity tests, TIEs, and

hiswpathological studies conducted on samples from Calleguas Creek and the Santa Clara and

San Gabriel Rivers. It also includes maps for each of the watersheds and suggests possible

sourvcs of toxicity as well as re.commendations for further studies to pinpoint specific causes and
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have been submitted i~viously in a series of quar~-ly ~ports (Appendix A), which im:ludo

raw data associated with the individual tes~g events. However, d~ work r~la~d

histopathological studies is treated in greater detail because the methods and findings hav~

been described previoosly. The overall findings and recommendations associated with the study
2

are pre, sen~l on the basis of individual wa~ml~ls.
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Figure 2. San Gabrtel River Watershed and Sampltng Locations.
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Figure 4. San Gabriel River.
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Ftgure 5. Land Use |n the Santa
Clara River and Calleguas Creek
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Copies of reports describing )he San Gabriel River and associa~ findings of toxicity

were submitted by the Project Manager. These were reviewed and summaria~ to provide a

historical pcrspectivc on toxici~! studies in this wate~hecL Maps detailing land use information

were ob~inecl from the Department of Water Resources. The information on the maps w~

reduced in scale and incorporated into maps of each warn’shed.

Toxklty Studies

Samples we~ collec’~l quarterly from each wa~rshed. ~ we~ a total of twelve

sampling sims in the San Gabriel River watershed. These were sampled in ~tme, Sep~mber and

December 1992, and also in March 1993. The~ wc~ six sites in the Cal/¢guas Creek drainage..

These we~ sampled in ~uly and October 1992 and in ~anuary and April 1993. ~ w~e eight

sites in the Santa Clara River watershed. These w~re sampled and tes~! in conjtmction with

Grab samples w~ used for all te~ts. Samples we~ collected in 2 and 4 1 glass bottles

and shipped overnight on ice to the testing facility at U.C. Davis. At Davis, they

in the dark at 4°¢. Testing was initiated on all samples within 48 hr of collection. "I~ bioassay

methocls generally followed those described by (EPA, 1989) for conducting short-term ehrouJc

toxicity tests with f~shwater orgaaisms. The test species were fathe~ minnows

pror~Io~), a cladoc~-an (Ceriodap/v~ dabi~) and a g~en algae (Selena.grum ¢~rpri¢ornumm).

Brief d~scripdons of the procedu~s follow.
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Fath~d Minnows - ten < 24-hr post-hatch fathcad minnow larv~ were exposed in 2~0

ml sample water in each of four replicate 600-ml bcake~. Test solutions were renewed on ¯

daffy basis by draining approxLmately 80% of the solutions from e,~h beaker and refilfing the

beaker with f~sh sample. Mortafities were monitored daily. The fish were fed Artonia nauplii

3X daily and the test was concluded ~’ter seven-days of exposm, e. At termination, tl~ surviving

fish were anesthe~d with M$-222, ~sed and dried to constant weight. Dry weight-~ for

repli~ue were determined with a Metder Model AEI00 balance. Test endpoints we~ ~vival

Ceriodavhnia dubia - ~-n < 24 hr neom~s were exposed individually to each ~ampl¢ in

20 ml gl~s scintillation vials. Test solutions were renewed on ¯ daily basis by capturing each

neona  in a pipet, discarding the old solution,  lding new solution, and  pL ing the

Any young pre~nt were �ounwd and discarded prior m ~dding f~sh solution. An algal:trout

chow mix was ~lded to the f~sh solutions on a daily basis to provide nu~tion for the ~t

organism. The exposure ~ seven days. Test endpoints were survival and lmXluction of

Samplesw~r~ ~’ough0.4~

sample and an initial inoculum of I0,000 ccIIs/ml. Each sample was spiked with nutrients prior

to exposure. Dur~g exposure, the flasks were maintained on orbital shak~’s (I00 rpm) under

constant illumination (,~}0 ft candles). The position of the flasks on the shakers was changed 2X

daily to minimize position effects. The expostn’e was ~ennina~d after four days and cell numbers

were mcasure.,d wi~ an �lecu’onic panicle coun~r (Coulwr Electronics). The test cndpoint w~
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Wallis or the Wilcoxon Two-sample Test was used to differentiate between comrol andtreaunent

Selec=d Phase 1 and 2 TIE procedures (EPA, 1985a; EPA, 1985b) were applied to toxic

samples to characterize the cause of toxicity. The treated solutions we~ then exposed to the ~t

organisms to see which of the treatments removed the toxicity.

Manipulations of sample pH may enhance, reduce or e~ effluent toxicity.

Compounds whose toxicity can be pH dependent include metals aod ammonia. Effluent pI-Is

w~� either lowered to pH 3 with 0.01 - 1.0 N HCI ca" elevated to pH 11 with 0.01 - 1.0 N

The presence of ch~la~able ma~als in the effluent, including divalent me~als, was

evalua~d by adding differ~m volumes of 0.02 M HDTA w 10 mL pc~ons of the sample (EPA

1991). If ma~’ials, such as copper, wer~ present a~ wxic compassions, the EDTA sho~dd

selectively bind them and r~duce their biological availability. Under these �oadi~ions, ~

ssmples tha~ con~ined me~als should have exhibi~d less toxici~.

Diffe~m volumes of 0.16 M Na~S~O~ wc~ added w the samples w d~-rmine if oxidative

compounds (such as chlorine) were present. Some me~als wi]] also be chela~d by this ~eagenL

Samples w~’~ also a~’awd w d~:rmine if the ~oxicam was volatile or o~l~.

To evalua~ the con~’ibufion of non-polar organic chemicals, including pes~c~les, ~o

wxici~, 200-mL potions of each sample w~r~ pasr, cd ~rough 3-mL SPE (C-18) columns (Bake’)
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V
at a flow rate of I0 mlYmin with a positive flow pump. The columns were subsequcndy eluted

with M~OH and an aliquot also t~s~l for toxicits, to d~l~’rnin~ if th~ sorl~d ma~rial could

removed from the column. Because C-18 columns selectively r~nov¢ non-polar organk:

materials from solution, r~luced mxicit7 in the filwa, suggests tha~ the original .xiciw was dl~

to organics tha~ partitioned onto the cohlmn.
2

Background and Score

Environmental studies using fish as sentinel organisms sty not new with

reported of varying magrfitude (Brown, et aL, 197~, Chris~ensen, 1980, Hodgins, et aL, 1977;

Murchelano, 1982; Sind~’mann, 1979; Sparks, 1972; Wellings, 1969). In each of ~ analysis

of histologic alterations played a major role,

McCarthy and Shugan (1990a) reviewed difficulties in e~timating the extent of exposure

to toxic chemicals in the environmental and am’ibudng adverse health or ecological effects to

such exposing. Due to the above difficukics, interest has been growing in an approach that

evaluates exposta~ and effects of environmental chemicals and other stressors by the use of

Shugan (eds), 1990a4 McCarthy and Shugan, 1990b) as "measurement of body fluids, cells or

tissues that indica~ in biochemical or cellular terms the presence of contaminant~ or the

magnitude of the host response." Histopathology has a major role in th~ approach. Recently,

(Hintvn, et al., 1992) evaluated various histopathologic biomaflcers and categorized them as

"present" or "furore." Present markers were those produced in laboratory exposures of fishes to
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by exposure to toxicants. When the concenlration of a toxicant is sufi~ient to r~tlt only in

cellular injury, but not in death of the cells, sublethal (adaptive) changes may be observed in

a series of cellular re~actions and host ~sponses. When tissues are PrOl~y fixed

posunortem changes in the overall organ. In a similar fashion, Goe~ and Barton (1990) hav~

developed a necropsy-based approach to assess fish health and condition. In that examination,

grossly observable alterations on surfaces of fish and on their mesenteries and walls of body

chambers and on principal organs heart, gills, thymus, kidney, gonads, gut and pancreas are

A combination of the necropsy-based approach and the histological condition index was

used in this study. Alterations from the e ,x-~ect~ normal gross anatomy and mlcroscop~

anatomy of r~siclcm fishes, fathead minnow (P~ephaIe~ promelay), goldfish (Cyp~nu,v

whhe croaker (Genyonenuty [ineatu~) mosquito fish (Gambu,vio affinLv), and tilapia (Ti/~pia

wen includ~i in the investigation. In general, collection sites were selected to provide

ifformation on fish residing upstream of key municipal sources of treated wastewa~r effluent,

R0046989



secondly, ates below ouffalls of mtmieipal effluents. An imm~i,~_, quesdon is the abifi~y

of fish to move about and be positioned above or below the site of effiuenL Such movement

hismpathologic biomarkers indicative of exposure W anthropogenic chemic~ wo~Id be found;

and second, to de~’mine the ov~all microscopic ana~xnical condition (i.~., heal~h) of the~

resident fishes. We asked the question "Were a/~erafions present? If so, d~d prevalence ~

I~kely m~ dir~-fly rela~d to infectious disease ~nd/or i~ sequel, inflamma~on, and those d~

alteratiom due to toxicant) may be rela~d. Parasitic disease s~ondary to debilitadon ~d

immunosuppression of the host may have m~ie it.serf manifest under the condition~ of ~ svxly.

Fish cu/~rists are aware that a variety of environmental stressors affect the immune system and

result in disease outbreaks and mortafity. Anderson (1990) reviewed immunosuppression and

disease and cited various chalienge tests (metals and corticostcroid drugs) that demonstra~l

s~on of disease resistance in exposed fish. Field investigations with redbreast sanfish

(Lepon~s aurim~) in a Tennessee stream receiving a single point source irAu.mial ~

including PCBs and metals, revealed greatest ahcration in a barry of bioindieators at tbe

discharg~ site and a downstream gradient at tlu~e subsequent sites. Volume of tissue occupied

by par~tes was greatest and functional tissue volume lowest at the discharge site suggesting

depression in host resistance (Adams, et al., 1989).
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The ability to compare and conmast results in different sites was somewhat facifit.~ed by
l_

the finding of sm~ficient numbers of fishes of the same species both above a~d below k~y

installations. The bulk of the fish included in the study were fathead minnows followed by

rilapia and, then, the oth¢~ ~�’i~. 1

Fish w~re collected by elecm~shocking or netting and rapidly mmsport~! ~o ~be b~k

where necropsy was performed. Dung necropsy, fish w~re rapidly opened with ~lpe, i ~i

scissors and placed in fixative solution (Bouin’s fluid). This facilita=~d, by ~ contact with

vario~ internal organs, peneu"ation of fixative. Upon iden~ication of individuals as to ~peci¢~

az~d site, fish were placed in ten volumes of fluid as above and stor~ until ~’anspon~on to UC

Davis. At the UC Davis laboratory, fish w~re removed fm:~m Bouin’s fi.xafive solution, rinsed

m 50% ethanol, and su:n’ed in 70% ethanol un~ time of timber .l~x:essing. Each fish was cut,

with a clean fresh razor blade, into fight and lefi halves by a midline incision from tip of mou¢

through the caudal end of celon’dc cavity. A mansvcrs¢ section was made immedia~ly c.m.ulal

to the celom.ic cavity and this portion of the fish was discarded afler examination for g:r~s

anatomical lesions. In d’ds way, parasagitzal sections through head contained: epidermis ~d

connective ~sue; la=ral line canals; snout; eye; occasional olfactory lamellae;dermis;sub(~eFmal

bra.m including telencephalon, mesencephalon, and rhombencephalon; spinal cord; branchial

cavity with gill arches and thymus; pharyngeal, esophageal, and stomach or cranial intes~zm.l bulb

pordons of digestive u-act; head kidaey; and inner ear. Larger specimens included a minimum

of two sections through the head and two s~ctions through trunk. In snna11~ spexrimens, trunk

and head r~mamed auached. Par-asagittal sections of trunk segments included the following
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This flow is primarily from one to two (depending on diversions) upst~am PO~s. SG-7 is oe

a tributary (San Jose Creek) and downsue.~m of a small POTW. This site also �ontain~ urban

and primarily measures urban runoff from a highly comme:’~iaiiz~J~nd~l~a]L~ed area. This site

occasionally receives upsu~.am releases of "clean" drinking water by the Metropolitan Waler

District. Further upstream, SG-9 receives z~.leases from upstztam zes~voin and some urban

runoff. SG 10-12 a~ fairly pristine mountain stre~ns which are heavily used on weekends and

in the summer. A diagram (Fig. 7) of the sites and photographs pmlraying these silr, s are located

at the end of the secdon on the San Gabriel River.

Toxkity Sladks

The re.subs of toxicity tests are summarized in Table I presented at the end of thh section.

Beginning at the upstream portion of the watershed at site SG-12, located on the West F, crk of

the San Gabriel River, survival of fathead minnow larvae was reduced only once, ¯ sample

collected in December, 1992. Growth was reduced in tests with the sample collected in

September, 1992. Them were no adverse effects on ceriodaplmid reproduction or survival in any

of the samples tested from this location. Algae a/so did not exhibit adverse effects in samples

f~om SG-12.

Samples from site SG-II, North Fork San Gabriel River, did not affect the survival of

fathead minnow larvae or C. dubi~. However, minnow growth was reduced in the September,

1992 sample and C. d~ reproduction was inhibited in the sample collected in Ma~h, 1993.
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Samples from site SG- 11 produced no effe~ on Ripe.

Samples collecm~ from sire SG-10, East Fork San Gabriel River, did no~ affect fathe.~d

minnow survival, U. dubia survival and ~oducdon, or algal cell ambers. However, the

growth of fathead minnow larvae was reduced in the September, 1992 sample from this sire.

Samples from sire SG-9, San Gabriel River a~ Foothill Blvd., ~ no~ msmd with ~ll

three species in each of the testing events. I-lowcver, none of the samples rested

evidence of advers~

The surviva] of fathead minnow larvae exposed to sample.s from site SG-80 located

Wainut Ocek, was reduced in the March, 1993 sample. Growth was reduced in samples

coliccmd in September and December, 1992. No C. dubia survived exposure to sample~

collected from SG-8 in June and December, 1992. Algae exhibited no adverse effects in any of

the samples collected fzom this she.

Fathead minnow survival was reduced at site SG-7, located on San Jose Creek, in the

sample collec~l in December 1992. Growth wa~ reduced in the September 1992 ~mple.

were no effects on C. dubia or ~lgae when expose~ to any of the samples fxom ~ite SO-7.

Samples f~om site SG-6, San Gabriel River at Peck Roa~ were only collec~l in

December, 1992 and March, 1993. Growth of fathead minnow larvae and reproduction of C.

dab~a were both re~ced when expos~ to wa~r collected in December, 1992 at this si~.

A~I of the species w~re affe~axi by all of the samples collects! at site SG-5, the San

Gabri~l River a~ Willow Road. The effects wer~ g~nerally appreciable, with ~ sm’vivxl in C.

~a m all of the testing events, and in fathe.~l minnow larva~, zero survivaJ in thr~e of the

27
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San Gabriel Rivw

events. Algal cell numbers were reduced to levels less than 30% of the control values at site SG-

5.

The survival of fathead minnow larvae exposed to water from site SO-4, locatnd on

Coyote Creek, was reduced in samples collected in June, 1992 and Mm’ch, 1993. ~nere were no

adverse effects observed in C. dubS, but algal cell numbers were reduced in the l~ 1993

sample from site SG-4. This reduction exceeded 90% ¢ompmcd with the control

The survival of fathend minnow larvae exposed to waten from site SG-3, located

downstream of SG-4 on Coyote Creek, was reduced in samples colk~’ted in June and December,

1992. Growth was also reduced in the samples cotlected in September, 1992. Total mogtality

occurred in C. dubia exposed to all of the samples collected from this site. Algal cell numbers

were reduced when exposed to samples colleclnd in September and December, 1992 and in

March, 1993 from site SG-3.

Samples from site SG-2, located on San Gabriel River near the end of the low flow

channel, reduced the survival of fa~d minnow l~rvae in each of the testing events and

mortality exceeded 95% in three of the four events. None of the C. dub~a exposed to samples

from this site sm’vived the 7-day exposure period. Algal cell numbers were r~luced maxkedly

in each sample tested from site SG-2.

Samples from the tidal prism of the San Gabriel River (SG-1) reduced fatbead minnow

survival in all of the testing events. The survival of C. dubia was also reduced in the June, 1992

and March, 1993 testing events. Algal cell numbers were reduced in all of the testing events

with water samples from this site.

28
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Toxicity Identification Evaluatiom

The results of TIEs conduc~l on samples from the San Gab~l Rivc~ arc summarized

in T~bl¢ 2. A ~mpl¢ ¢~11~-~! ~ ~it~ $G-2 i~ I~m�, 1992 ¢~fibi~! ~1 ~li~ ~it~ 24

sample was cxu’acu:d with an SPE colunm and the column eluted withThis

different m¢~ol:water fractions. All toxicity was r~moved following SPE tt~aunent and the

toxicity was present in the S0 and 85~ ngthanol fractions. This sample was r~ted m

d~t~min~ the ©fleets of other treatments. When adjusted to pH 3 toxicity was ~-moved but it

r~mained at pH ! 1. Aeration also ~moved toxicity, but t~nnent with EDTA gad sodium

A sample collected a~ sit= SG-2 in Scpmnber, 1992 produced 100~ mortality in ¢. dabia
,,/

within 48 hrs. This sample was only treated with ED’rA which a.ppem~ to partially de, lay the .~ .....

mcn’mfity. However, the significance of this result is difficult u) judg~ sinc~ no other ue.am~ats

A sample collected in December, 1992 at site SG-2 prtxluced 10(F£ mortality in C. a~b~a r
within 48 hrs. Toxicity appcar~ m be Iow~" at d~ ~m~ th© TI~ was conduct~l, so it was

difficult to evaluate the results of all of the TIE ueatments against background monafity.

Nonetheless, 100% mortality occtm~ in the 85% methanol:water fraction, and 80% mortafity

occurred in ~he 90% methanol:water fraction. Thus, an organic constituent was again implicated

as the cause of toxicity. These methanol fractions we~ subsequently treated with EDTA, which

had no effect, further suggesting an organic martial as the cause of toxicity.

A sample from site $G-2 collected in March, 1993 demonsu’ated toxicity to both fathead
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pH 3 x~uced toxicity, as did filu-afion at pH 3, and u’eatmem with pH 3 alone, pH 11 had no

effect on toxicity, nor did sodium thiosulfate. Treatment with SPE columns also reduced the

toxicity and EDTA may have postponed the onset of effects by 2~ hrs. No methanol elulion

from the column was made.

Another sample from site SG-5, collected in September, 1992 also exhibited toxicity to

C. dub~a. EDTA was the only treatment applied to this sample and may have postlxmed the

Another sample obtained from this site in December, 1992, also produced morality in

dab~a. Fdtration ~lucod toxicity as did treatment with SPE columns. Toxicity was

in the 85% methanol fraction eluted ~ the coluran. The~ data suggest that an organic

chemical was n:sponsible for the observed effect.

A sample collected from site SG-5 in March, 1993 produced toxicity to C. dubia and

fathead minnows. T~tment with pH 3 and 11 had no effect on the toxicity m C. dub~a.

Sinfilarly, EDTA, aeration, and sodium thiosulfate also had no effect on toxicity. Treatment with

SPE column reduced the toxicity and toxicity was confirmed in the methanol elution of the

the TIE was initiated 13 days after collection.

A sample collected from site SG-8 in June, 1992 pr~Iuced acute monatity in ¢. dubia.

Tr~atmem with an SPE column eliminated the toxicity but no methanol elution was run.

Treannem with EDTA and sodium thiosuLfate had no effect on toxicity. Treatment with pH 3

and 11 and actaeon may have reduced the toxicity. These data suggest that an organic
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cons~ituem was responsible for ~oxicity.

A sample collected from site SG-8 in December, 1992 inida/]y exlfibil~l toxicity to C.

dubia but no toxicity ~mained when the TIE was initiated four day~ later.

2
Fish were collected f~nn four sit~s in the lower San Gabriel River washed, l~e site~

included Coyote Creek above and below the Long lkach wasl~water treatment plant outfall, the

San Gabriel River at the confluence of Coyote Creek, and from the tidal prism at College P~k

Cotle~on Sit~s, ktentification Cod~, Ftsh Species, Number of Mvk~ for
Histopathology Studies in the Sa~ Gabriel Riv~ and its Tribularie~

Code [ Fish Spe~es N- ~,,~’~Site

Coyote Cr~e~ above outfall at Willow CCA T~p~ sp. 19Su~et Gambus~ ~ 3
Coyote Creek below ouffa/l CCB T~/apia sp. 15 O
San Gabriel River Tidal Prism at SGC Ti/apia sp. 21com~lu~c~ v,,i~ Coyote Cmk ~
sou~b of cn~ of concn~

San Gabdel River Tidal Prism at SGP Tik~pia sp. 30College Park Drive* Genyononm 1

*Ftsh from this site were collected using boat and suspend~ girl nets
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Coyote Cre~ above Outfall at W’dlow

FLsh col]ec~d at this site included 19 tilapia (T~pia .~p.) ~d ~ Gamb~a a~ev~. Inflammatov/

7foci of both the eye including choroid md opec nerve ~nd the Irigeminal rerve we~ obsen~ ~ equal

frequency (27%). "[’nese ~lammatory foci involved either eosinophifi¢ gram~ leulmcy~ or

2

chomid re~ the olxi¢ nerve (l~gu~ 1, ~ingy figtues located ~ end of th~ sectim),

~geminal ganglion, the ~gemin~ nerve md i~s branches, and associaxed a~olar �oenec~iv¢ ~ of Ihe

axons. A 5% f~.quoncy of g~l parasitism primarily involving Imnellae and fil~ne~s wm obsenn~L No

evidence of necn~is and of aneurysm formation was see~ Inflammation of the gill md ~dj~,~nt ~

cavity waft (’umer epithelial layer covering opemulum) was see~ at 2~% i~idmce. The buccal zavity roof

in one ~sh showed cxxe:nsiv¢ infilu-~on of eosinoph~c granular ieukocy~ (F-~,ure 4). One of the              "

adjac~ meser~ry. Irdlammafion of mesemery was presem ~t a 9% fmquex~.

in the gut lumen of one fish (l~gu~ 5). Within five~, 3 of the 22 individuals showed pefihepa~ venous

inflammation a~l necrosis (a 14% freque~7) (Figu~ 6). More than ha/f of the individt~s showed

glomerular and tubular regenera~on. However, the extem of this condition w*~ judged to be witl~

normal limits. Foune, on percem of the individuals analyzed showed tubular epithelial hyaline

~ ~nnutar form~ons occupied the majori~ of the o/topla~n of ther, e epithelial cells, lq~is ~emly

degeneralive ~onse was associated with further change in 18% of the individuals examined. This

advanced change involved calcification of tubular epithefium (18% frequency). In addition, inflammatory

loci within inters~irium of kidney were obeyed a~ ~ f~onc~ lo tt~ular calcification. ~

specifically amum, showed signs of al~rafion (Hgu~ 7).

R0047003
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Coyote Creek Below ~f~

Ftf~m ~il~ia were collec~d from ~J~ si~ When ~e head ~-gion of one of ~ ~ w~

sectioned in a pamsaginal plane, va~ous organs could be iden~fied and analyzed (F’~re 8). Pl~ 9

Eosi~ic granular leukocyte in.~u-a~on of eye was seen in one ~ However, ~e same type of

inflammmon much morn f~y involved the trigeminal nerve

parasi~ we~ ol~ervcd. However, nec~sis of mimchondria-rich cells was seen wi~h ¯ 33~ f~quency.

Inflamm~on of ~11 and branchial cavity was no~ obsen, ed. The live~s of these fish
of

cavity and/or its mesenm~ies. Hyalin degeneration of kidney tubular epithelial cells (lqgun.j 9 and 11)

was seen at high frequency (60%). The skin was free of inthnunato~y loci. Se~iom through gut revealed

no parasites and food particle, s ~ observed in all of the fish examined indicating their rec~nt

feeding stores. The stomach was

obscrvcd. Inflammation of d~� buccal cavity epithelium was seen a~ a frequency of 13%.

Hyperplasia of the gas gland epithelium and debris within the lumen of the gland was seen ax

San Gabriel River Tidal Prism a~ Confluence with Coyote Creek iust South of En~l

A total of 21 tilapia (Ti/apia $p.) were collected at this site. The central nervous sy, s~rm

was free of ahrrarion. Ex~cnsivc inflammation of the rrigeminal ganglion was observed with cells

R0047004



that had characteristics of eosinophilic granular leukocytes. An ~tcrnative would be that the cells

were macrophages having phagocytosed eosinophRic granules. Whatever the exact nam~ of the

cell the process was inflammatory in nann’� aad involved the trigeminal nerve and its brmcb~.

The celh in que~on were associated with a swollen feam~ of the nerve indk:ating damage to

the ~ cells. The f~luency of thh abnormality was 33%. Gill necrosis was observed in 3 of

the m~n~ls studied ~d this involved mitochondria-rich (chlo6de) cells and pavement mspiratmy

epithelium. The frequency for this lesion was 14%. No aneury~ms of the girl were found and

no par~ were observed. No lesions were seen within the peritoneal cavity and an atnea~

of adhesion~ and granulomas within ~ space was observed. No liver alteratiom w~re

encounte~L Inftammation of gill arches and branchial cavity epithelium ~ olm:rv~ in 2 of

the individuals studied. The frequency of this alteration was 9%. Two of the individuals showed

renal pathology. In one of these, extensive severe tubular epithelial hy~linizafion had occurred.

TI~ was associa~ with dismpdon of the nephron ~ ~ ~ sire. In ~o~her i~lividu~

inm~i~ial iaflammatioa was observed. Skin a~:rosis w~ found in 2 of ~he 21 m~imah ob~rv~l

O~e gut parasi~ was fonad and appeared m he a ~pawon~. No chang~ ~ seea wiadn ovary

CX" testiS, and the buccal epithelium was f3~e of change. No alumuions were observed in exoc~ne

San Gabriel River Tidal Prism at College Park Drive,

A total of 30 tilapia (Tilap~a sp.) and 1 white croaker (Genyonemus linealgs) were

examined from this site. I-Iistopathologic examination reveaJed severe inflammation in

submucosa and ch’cular muscularis of the stomach (Figures 12 and 13). The inflammatmy ~
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were eosinophilic granular leukocy~s or macrophages which contained eosinophilic granules.

In addition to this change, the white croaker showed mild inflammation around ~ muctur~

in the liver and inflammatory zeslxmse in the wall of the heart. In addidoo, macmphage

aggregates were present in the liver at a fr~luency of 3 per 10 X fiel& The white croaker also 9

showed mild inflamma~on of ~be gill and r~vo flukes (parasitic uemamdes) were anached to gill

su’ucmxes. In the 30 ~ fairly consistent involvement of the eosiaopl~ic granul~r leulmcytes

seen. The f~quency of this lesion was 30%. In addition m the changes within the 5th cranial

nerve, alterations were seen in gills that indicated that 3 of the 30 individuals showed aneurysm

filaments and adjacent regions of the branchial cavity wall w~ seen. The fr~luency for ~

lesion was 17%. Inflamma~on of the liver in areas adjacent to arterial strucmr~ and large

3tributaries of the hepatic venous system were seen (Figures 14 and 15). The inflammatotV cells

were usually eosinophilic granular lettkocy~s (l~gu~ 16). The frequency for this change was

13%. Two of the fish showed inclusion bodies within hepatocytes (I~guze 16). These wen: quite

fr~luendy seen and wer~ close in xesemblance to the tubular epithelium hyaline granule~ of the

kidney. In addilion, 4 fish showed in~rsd6al inflammation of the kidney and 5 showed extensive

~gcneration with tubular epitheli~ showing hyaline ¢~ge (Fig~-~ 17). The f~luency for

ventricular ~ineralimtion ~as al~ ~n (Fig~’~ 1 ~) in 4 of ~e 30 individ~l$ e~l.
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necrosis involved 2 of the 30 individuals and was a consistent change in the affected f~h. A

within the gut lumen.

Summary of Findings and Recommmdat~ms

Because sampling and testing were conducted on a quarterly bash, the data set impos~

limitations on the extent of conclusions that can be drawn. For example, only very limited

downst~.~m sites with respect u3 overall frequency of efl~’ts, the specie~ involved, the

association of the different si~es wi~ POTWs, and the charact~cs of the toxic constiv.~nu

found in the Tl~. Finally, the histopathologic conditions may be compared between the four

Although the TIE portion of testing emphasized samples that caused

C. dub/a, virtually all of the results impficated organic chemicals as causing toxicity. The,e

r~suhs suggest an organic toxicant that is labile at low pHs. One candidate chemical the

organophosphatc pesticide diazinon, is labile at low pHs, is removed by SPE columns and elutes

in the 80-85% range of methanoL

Ammonia levels ~ ~ generally elevat~l

d~m~stream. Earlier w~rk suggest~l ~ a~monia may pl,,y a

(N~berg-King a~d Engleh~’n, 1990). However, no TI~ ~
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conu’ibution of ammonia to toxicity. L

is an inc~mental downsu~m gradient to toxicity. Generally, sites above SG-~ were ataociated

with intermittent toxicity that affected only one of the test species in a given testing evem. The
2

exception to this is site SG-8, which was located on Walnut ~ a Iributaty of the San Gabriel

dubia in two of ~ four testing eve~a.

tributary to the main fiver, generally exhibited less toxicity than samples collected from the n~u

fiver in ~ same ~

Inflammatory loci of both eye and the fifth cranial or the ~gcminal nerve were pmminem

findings in fish collected fi’om Coyote Creek above the outfall at Willow Su~et. It would be

Wolke, 1975). However, evidence is accumulating which indicates that metals and some organ~

such as polychIori~ated biphenyls interfere with the immune system of the host (Anderson, 1990;,

Z~ma~ and Brindley, 1981). With a compmnfi~ i~ the in~une system, 1~ and ~

may estab~h infestation (Anderson, 1990). It is possible that the infectious lesions of eye and

~gemmal nerve reflect l~or immunotncompetence. Hawkes and Stehr (1982) reported lesiom

of [n’ain and eye in embryo surf smelt exlx~t t~ crude ~1. ~ ~klitio~l ~di~g w~

38

R0047008



V
San G~briel Ri~r It"

inflammation of the liver in pcrihepa~i¢ v~nous sit~s. This condition could have follov~l prior

hepatocyte necrosis (H/mort, et al., 1992; Meyers and Hendricks, 1985). Fourth pnccmt of the

individuals anaJyzcd showed tubular epithelial hyaline granules. This condition is degm~adv~

~nd is often ~ssocia~ with necrosis of tubular epithelial ce~ (Mcyen and Hendticks, 198~). 2
Further stages of the process were indicated by ~he blue, calcified foci in mbul~ wallL This

~ repair followed �~llular necrosis (Reimschuesscl, e.t aL, 1989;, Reimschu~ss~l, ~

1990). Renal tubular c~llular necrosis is a manifesmion of exposure ~ various ~

includin~ salts of metals (]~yers and Hendricks, 198~) and may con~ with w~r �ohmm

conmminams, tl~ fact r~mt a sizeable fi’a~on (2~%) of the fish cxaminaf showed dis~s~,

indica~s that tl~ fish arc com~ ~ would .likely I~ cndangcr~l further by ~

of wa~cr qualixy (Sindcrmann, 199~).                                                    ~ ~

In the fish from the downstream site of Coyo~ Creek below the outfaIl, a higi~r

percentage (73) showed inflammation of the u’igeminal nerve. Also, necrosis of mi~

rich (chloride) cells and pavement epithelium of secondary lamellae were seen. Gilh of fish ~

contaminated sites (Himon, 1993a; Hinton and l.,~r~n, 1990, Sindcrmann, 1993) have been

shown to contain various lesions and necrosis in the above cell types is a common finding. Also,

kidney tubular epithelial cell degeneration was prtsent at higher prtvalence than at the ~

site. Taken together, it would appear that fish below the ouffall show evidence of

aheration wkich is higher in prevalence and more sevet~ than at other sites. C~early, the~e fish

are not normal and would likely be susceptible to additional stress from deteriorating wa~
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tcs~ng prod-am is ~commended. Toxic samples should be subjected to TIEs to detcrmi~ the

extent to which con~tucnts such as ammonia, pesticides, and so on, con~bu~ to toxici~. Once

these consrimen~s are characterized, programs aimcd at reducing tbeir conccn~ in the

receiving water should be implemented in conjunction with follow-up monitoring m evaluate the
2

programs’ effcctiv~ss.
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Figure 7. Diagram of San Gabriel Sampling Sites.River

-ll

SG-12 ~~ SG-10

San Gabriel River
_ SG-1 -SGR at Tidal Prism >~

2SG-2 = SGR near end of concrete
_ low flow channel

_ SG-3 = Coyote Creek near end of
concrete low flow channel

- SG-4 = Coyote Creek at Willow �:~ SG-9~ SG-5 = SGR at Willow
- SG-6 = SGR at Peck Road
- SG-7 = San Jose Creek at Workman
. Mill Road SG-8

SG-8 = Walnut Creek at Baldwin
Park Blvd.

" SG-9 = SGR at Foothill Blvd. SG-’~ "-~’~-7
- SG-10 = SGR (East Fork) at Fire
- Camp
- SG-11 = North Fork across from
.. parking lot
_ SG-12 = West Fork west of Azusa

County Road

SG-4                  U

SG-3SG-2        N
SG-1

_ *Map not to scale Pacific Ocean .
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SG-I SAN GABRIEL RIVER TIDAL PRISM AT 405 FREEWAY.
6/3/92
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SG-3 SAN GABRI~ RIVER AT ~D OF CONC~E C~N~ 1
(COY~E C~

6/3/92

-

~-~~ r" ~ .....
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SG-9 SAN GABRIEL RIVER AT FOOTilILL BLVD.
613192
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Table 1.    S...umn~..ry of toxicity testa conducted on sampim from the San Gala-lel
rover Watershed

___.____ SAN GABRIEL RIVER FINAL SUMMARY DRAI~T

Test Date Test Date Test Date Teat I~.~Site Parameter 6/4/92 9/10/92 12/3/92 3/4/93
SG- ! 2 Fathead Minnow 2

~ 98.3 100 __ 69.3" 93.3
Growth m3~g) 0.448 0.302" 0.407 .0.596
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LTable 1. Summary of toxicity tests conducted on samples from the San Gabctel
River Watershed

SAN GABRIEL RIVER FINAL SUMMARY DRAFT

Test Date Test Date Test Date    Test _~_te
1Site      Parameter      6/4/92     9/10/92     12/3/92      3/4/93

2Survival (%)       100 1(30 90 100
Reproduction 25.6 23 20.5 25.8

Selenas~rum cap.

Cells/ml 2872453 2214860 1798240 ~59073

l� SG-9 Fathead minnow

Survival {%) 96.9 N/A N/A 100
)4 Growth (rag) 0.4 N/A N/A 0.552

)t Survival (%) I00 N/A !(30 100

!t
Reproduction 25.2 N/A 22 ~; 21.2

Selenas~um cap.
Ir

Cells/ml 3671720 N/A 1298180 2261153

I,’ SG-8 Fathead minnow -

Survival (%) 98.3 95 98.1 85"
I.’ Growth (mg) 0.483 0.343" 0.306" 0.495

~ Ceriodaphnia
~ Survival (%) O" 100 O" 100
). Reproduction 0" 34. I 0" 28.9

Selenastrum cap

~ Cells/ml 2225973 1777600 1055800 2046573
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San Gabriel River LTable 1. Summary of toxicity tests conducted m samples from the San Gabriel
River W____atershed

SAN GABRIEL RIVER FINAL SUMMARY DRAFT

Test Date Test Date Date Date
~/4/~2 WIO/~2 12/3/~2 ~/4/~3

2
$G-7 Fa~d minnow

t Su~v_.__~ ~
90.3 87.9 70 93.~

~.~.~__~_L~_ ~ o.sos 0.2~8" 0.3~ o_.so~

Survival ~ 90 88.9 100
~ 27 23 27.9 33

Cell~ml 3090940 1451380 2006780 755493 -

SG-6 _Fathead minnow

3
Survival (%) N/A N/A 85.1 91.6
Growth (mg) N/A N[A 0.249 0.554

Survival (%) N/A N/A 100 100
Reproduction N/A N/A 0 25

Selcnastrum cap.

Cells/ml N/A N/A 1510080 2367420

SG-5 [ Fathead Minnow

Survival (%) 0" 79.2 1.5" 0"
Growth (mg) 0" 0.242" 0.025" l
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Table 1. Summary of toxicity tests conducted on samples from the San Gabriel
River Watershed

SAN GABRIEL RIVER FINAL SUMMARY DRAFT

Test Date Test Date Test Date Test Date
Site Parameter 6/4/92 9/10/92 12/3/92 3/4/93

Survival (%) 0" 0" 0" 0"
Reproduction 0" 0" 0" 0"

Selenastrum cap.

Cells/ml 45440 463940" 72500" 35980"

SG-4 Fathead Minnow

Survival (%) 56.8" 88.3 91.8 80"
Growth (rag) 0.487 0.349 0.336 0.~ ~,4

Survival (%) N/A I00 80 I00
Reproduction N/A 30. l 23. l 21.3

Selenastrum cap.

Cells/ml 2434260 1604100 1192400 38080"

$13-3 Fa~ead Minnow

Survival (%) 70" 79.8 49" 96.7
Growth (mg) 0.345 0.229" 0.247" 0.452

Ceriodaphnia
Survival (%) 0" 0" 0" 0"
Reproduction 0" 1" 0" 3.4"

I
Selenastrum cap,
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Kwer ~ate~h~

~ SAN GABRIEL RI~R F~AL SUMMARY DRA~ -T~ Date T~ ~te
Site ~ter 6/4/92 9/10/92 1~3~

SG-~ Fa~d Minnow

SG- 1    Fa~.d Minnow

S~v~       0’ 33.9" 15"

Rep~ucdon 8.7" 28.5 20.9

Selenas~m~

Cell~ml ~5780 579520" 56~" 431~"

Con~l Fa~ea~ Minno~ ~

G~w~~ 0.~35 0.422 0.5~
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Table 2. Summar~ of Results of Toxicity, Id~,~tiflc~iion Eval.~._-~s

Site Date S~cies pH 3 pH 11 EDTA Na~-g~)3 Air g;I CSolP.E EJute
SG-2 6/3~2 ~rio +

+ +/" + + 1

3/3/93 Cerio N~T N/T +
3/’3/93 Fattwagl ¯ ¯ N/T ¯ ¯

$G-3 6r£’//9~ Cerio +a +a + + + + N/T(.)/9~ ¢~o Nrr NH" N/’I" +I. ,Nrr

9/9,~2 ¢~rio Nrr N/T N/T +a N~ N/T N/T N/T N/T

3/3/93 Cerio N/T . N/T + ÷
3/3/93 Fathead * ¯ N/T ¯ ¯ ¯ N/T * ¯

SG-8 6/3/92    Cerio      +/.    +/.
÷/-,     N/T

Key: Nfr = Not tested; +*= Test
¯

,+/- ~ Ambiguous results - Te~t
" = ~.a~. ple .no.longer toxic at time of
a = z,~ hOUr aelay tn mortality
++ = Test passed using helium lad air
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LHISTOPATHOLOGY INVESTIGATIONS - SAN GABRIEL RIVER

FIGURE LEGENDS

Figure 1.    This photomicrograph shows extensive inflammation of the ar~a adjacent to the
2

orbit of the eye in the head of a tilapia collected from Coyote CR~k above the outfall at Wallow

Su~t. Nmemus bl~:l vessel linens (BV) m~ i~li~ad. ~sim:~l~¢ ~r~l~ ie~

tbe child (12) of the e~. ttmatoxyli~ ~d ex~ smi~ ~ X 11~.

Figu~ 2.    This parasagiual section through the head of a tilapia taken from Coyote O’eek

above the ouffall at Willow Su~ct "d]usu-ates typical features seen in fish from this collection site.

" The orientation of the figure is such that the mstral or snout end of the fish would he directed

,, toward the left. For orientation pm’po~s, various su’uctures of the microu~pic field have been

,, labeled. P = pseudobranch organ; A = medium sized artery in head region; O ffi ocular muscle

,,
with nerve adjacent to it (right side of muscle); I = inner ear showing otolith; the center of the

., field is ~,~upi~l by various i~tic~s of the fit’th ~i~l or the trigemin~l r~’~e. "1~ ~

staining rounded sn’uctures represent neurons and nerve cell bodies of ganglionic ceUs associated- with this nerve. Inflammatory cell~ (EGL) (~n’~ws) ~-~ ~een in ¢1~ ~,~iati~ with the

ganglion and its nerve. Hem~toxylin and ~sin stain X 11~.
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Figure 3.    This field is a hi~hcr magnification view of a portion of the field illustrated in

Fis~re 2. The arrows poin( to numerous �osinophilic ~ranular lcukocytes that are found in close

approxima~on to the ganglion. A blood vessel (BV) is shown and it appears that the eosinophilic

i 0           granul~r Icukocytes have migrated from this blood vessel and are moving toward the ganglion,

" Hematoxylin and eosin stain X 200.

Figure 4.    This tilapia was �ollected from Coyote Cn:ck above the outfall at Willow Stn~q.

This photomicrograph emphasizes su’ucnu-al features encountered in the roof of the buccal cavity.

Here, the epithelium of the mouth contains abundant mucous ceils consistent with the Srinding

and feeding action of the fish. Arrows indicate numerous taste buds within the muc.osal

epithelium. I = sites of inflammation that are found in the basal portion of the muonsal

epithelium and extend into the a~ol~r connective ~sue of the head. Most of the inflammatory
.

cells arc �osinophilic granular leukocy~s or, particularly in the mucosa/cpithellum, lymphocylcs.

Hematoxyfin and eosin stain X 100.

tad
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-- Figu~ 5. This female tilapia was collected from Coyote Cn~k above outfall at Willow

Su~et ~ illusuates some of the features encounwred in this investigation. The intestine is

shown at the center of the field and a nematode parasite is illuswawd within the lumen. No

changes were observed in the liver which is shown a~ the lower right hand side of the field or

in the adjacent exocrine pancreas. The oocy~s (O) arc illusuaw, d in the ovary a~ ~hc left hand

’ ¯ side of the field. Hematoxylin and eosin su~in X 40.

Figure 6.    In this photomicrograph we have divided a low magnification view o~ ~he right

hand side from a higher magnification view on the left hand side. The magnification of the right

hand side is 100 X, the magnification of the left hand side is 400 X. The esscnrlal features are

seen as dark pigment associated with the liver in a site near a large vein. Under higher

magnification in the left hand side of the field the pigment, lipofuchsin, is con~,~ed within

altered hepatocy~s at the top of the field. These represent large phagolysosome$ and they

contain residual material not broken down during metabolism. At the center portion of the field

the necrosis of hepatocytes has released the pigment and it now is residing near and within a

focus of inflammatory cells. Hematoxylin and eosin stain.
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Figure 7.    This photomicrograph was made from a section through the he, art ~gion of

Gambusia affinis collected from Coyote Creek above the ouffall at Willow Sm:et. The ventricle

of the heart (V) is shown at upper left of field. The atrium (A) of the heart is shown at the
1

center of the field. Arrows point to circular shaped cells with large nuclei that line the inner wall 2
of the a~um adj~ent to the bh~i sp~:~. T~.~ at~ m~-~hage$ ~ppe~r ~tivl~ad ~1 ~

Figure 8.    This parasagittal section through the head and trunk region of a tilapia collecl~

(I-IK), ~wimblad~ ($), g~ gland (I3), li~ (L), tr~ ki~ey (T), stash (S~), ~:1 ~i~
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- Figure 9.    This photomicrograph iiluswates features of the skeletal muscle (SK), the mink L

kidney (T) and swimbladder (S). Arrows point to the hyperplastic epithelium of the gas gland.

The large, pink sl~Ucl~res (P) arc degenerated kidney tubules that have large deports of a

- hyaline-like material. These llkcly ~¢prcsent damage to epithelium of the renal nephron and may
2

have arisen from exposure to various toxicants. Hcmamxylin and eoain stain X I00.

Figure 10. Girls of some rilapia �ollecw.d fxom Coyo~ (2n~ b~low th~ o~tfatl at W’diow

Street exhibited necrotic changes in gill respiratory epithelium and the mimchondria-rich cells

(chloride cells). Arrows point to faintly mining necrotic chloride cells, tl~ nuclei of which

occasionally show as dark pignolic spots. Hematoxylin and ~ stain X I00.

.,
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Figure 11. This photomicrograph is of ¯ section of kidney from th© fish just described in

Figure 9. The portion of the kidney shown is more caudal t~gion of the trunk kidney. Note that

almost a/l of the renal tubules show hyaline deposition within tubular ~’pithelium. This illustraw~

natu~ of this degcn~’ativ© change in this individual. The kidney function of ¯ fishthe~x~n$iv~

_ with this type of morphology would Likely be compromised and if this animal were subjected t9

- osmotic stress, it may succumb. Hematoxylin and eosin sg,~n X 100.
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LFigure 12. Low magnification view of w~ll of stomach of white croaker

l~nu) collected from San Gabriel River Tidal Prism at College Park Drive. The snow

indicates the sitc that is magnified in Figu~ 2 to illusmat~ fu~hcr fe~ms~s. Mucosa contains 1
cpi~}i~l C~ll$ ~ha~ line ~h¢ lumen of ~he swmach a~d ~he ga.~ric glands. The ~ ez~-~d

2
~oward a submucosa ($M) in which �~l]ular infilu-a~ is shown (ar~w). T~ mu.~-ulaxis muco~

(MM) contains inflammatos7 cells most of which ~re eosinophi]ic granular leukocytes.

I-IcmatoxyEn and eosin-stained section X 40.

Figur~ 13. Higher magnification view of m~s illus~atcd in Figu~ I. The submucosa (SM)

con~ins abundant inflammatory cells (arrows) that have invaded this tissue. The inflammatory

cells m~ eosinophilic granular l©ukocytes. Hcmatoxylin and �osin stain X I00.
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Figure 14. This pho~micrograph shows a section of the liver from filapia collected at th~ S~n

Gabriel River TidaJ Prism at College Park Drive. The changes within the liver are found

predominantly surrounding large veins in the hepatic tissue. These lighter staining regions and

some that contain active inflammatory cells (arrows) a~ indicative of an infectious process within

the liver, HematoxyLin and eosin stain X 40.

p~vious figun:. The magnification has been incw, ased to illuswate feam~s of the pcrihepafic

venous necrosis. Arrows point to small dark. pyknodc nuclei of necrotic cells. The cytoplasm

in this zone of necrosis is very wansparent and can be easiJy contrasted wi~h the normal cells to
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Figur~ 16. This phowmicrograph, from the liver of tilapia collec~d from ~he San Gabriel

Rivcr Tidal Prism at College Park Drive, illustrates two t~s of hepad¢ pathology. The fn~t is

indicated by the arrows and they show acidophilic staining vacuoles within hepatocy~e cytoplasm. 1

This is likcly storage material tha~ has been partially meud~olized. This indica~s ¯ type of 2
chronic, sublethal alteration of the hcpatocyxc. The condition could be associated with exposure

to toxicants. In the same field, a medium sized vein contains a dm of cells that hav~ invaded

the liver. These inflammatory cells show characteristic features of lymphocytes and eos~ophflk

granular Icukocytes. The farter condition is an infectious process. I-lemax0xylin and eosin stain
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Figure 17. This microscopic field shows a large region through the kidney of Tiiap~a

collected from the San Gabriel River Tidal Prism at College Park Drive. The abundant blue to

black spots on the kidney tissue rep~sent calcification tha~ has followed prior inflammatory

responses. These are seen both within tubules and in the kidney interstitium. Hcmatoxyfin and
2

cosin stain X ,I0.

Figure 18. This section through heart shows the vena’icular wall and includes the pericanJial

cavity st left, the cpicardium, the outermost portion of the bean facing the pericardia] spac~ and

the myocardium. Extensive mineral deposition is apparent in outer portion of myocardium ~

extends in some instances for quite a distance through the myocardial wall of the ventricle. The

pinkish red and blue gra.~, ular material represents calcification that has followed an ¢pi~de of
|.

inflammatory response. This heart section and the preceding kidney section were from the same

individual. This condition is characteristic of significant prior systemic inflammatory

Hematoxylin and eosin stain X ~0.
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Figure 19. This figure and tbe next two figures illusmuc features of ,, gross lesion oa the

surface of a tilapia collected from the S~n Gabriel Tidal Prism at College Park Drive. This figure

shows thickening of the epidermis (E) that has lifted the scale bed shown by the arrow. In

2addition a thick region containing strata of pink-stained collagen invaded by numero~

inflammatory cells represents the thickened dennis. The skeletal muscle at the botuxn o( the

field illusuates sites of inflammatory cells (1) that have passed fnxn within the epidermi~ ~d

dermis to come to reside more deeply between muscle bundles of the body wail. l,l~nal~ylie

~d eosin s~d ~-am X

I. 86
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Figure 20. This enlarged view of the specimen described in Figu~� 8 illusu’atcs hemorrhagic

regions within the dermis and basal portions of the epidermis. Inflammaton/cells have invaded

the dermis and many of these inflammatory cells are quite large (arrows). Hematoxylin and eosin 1

Figure 21. Arrows point to ~ granulomas in the inflammawry focus of this tilapia that has

been described in thc previous two fi~n~s. These are fo~ign body ~ siam cell r~ions taxi

represent the response of the host to the injurious microorsanism. The microorganism was not

iden~ficd in tkis study. I-lem~uoxylin and eosin stun X 100.

.
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Background

Calleguas Creek drains the Oxnard Plain, which is largely agricultural. This wam~bed

has a history of pesticide contamina~on, both in the water column and in the sediments. Body

chlordane, DDT and toxaphene in fish arc the highest found in the state. ~
2

burdensof

lesions have also been reported on resident fish, The most upsueam site, C-3, is located on ¯

tributary, Conejo Creek, downsueam of two POTWs. C-2 is located on Ca/le~as Creek

downstream of Con©jo Creek. C-4 and C-5 a~e loca=d on anothe~ ~ibutary, Rcvolon $1onSh.

C-5 is upsueam of a POTW and C-4 is downstream of the POTW. C-6 is an a~iculnn’~l return

drain that enters Calleguas Creek and C-I is located on Calleguas Creek just upsuetm

where it enters the Paci~ Ocean~

A diagram of the sampling sites (Fig. 8) and phow~’aphs of individual sites are presen~l

at the end of the section on Ca/Ice.as Creek.

Toxicity Si~dies

The results of the toxicity tests me summarized in Table 3, presented at the end of this

with the exception of site C-2 in which no adverse effects were demonsu’a~d with fad~.~d

minnow larvae. Samples from Site C-5, Beardsley Wash, reduced the survival of fathead

minnow larvae in July 1992 and January 1993. One hundred percent mortality occurred in

dubia exposed to samples collected in October, 1992 and in Jmauary and April, 1993. Finally,

algal cell numbers were reduced in the July, 1992 and January and April, 1993 testing events.

M
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At site C-3, located on Conejo C~ek, fatbead minnow survival was reduced in the smnplc

collected in October, 1992. One hundred percent mortality occurred in C. dubia cxpmed to

samples collected in July and October, 1992, but no mortality occurred in either of the samples

tested 1993. Algal cell humbert were ~luced in samples collected in July 1992 and in
2

January and April, 1993.

As indicated previously, there were no adverse effects observed in fathead minnow larvae

exposed to samples from site C-2, Calleguas Ct~k at Hetmeme-Lewis Road. However, C. dubia

exhibited 70 and 100% monafity, respectively, in samples collected in July and October, 1992.

Furthermore, young production was ~luced in samples collected in January, 1993. Algal cell

numbers were reduced in the July 1992 and in the January and April, 1993 Irnting events.

Fathead minnow larvae exposed to samples from site C-4, Revolon Slough, exhibited               -

reduced survival in the January and April, 1993 tesl~ng events. All of the exposed ceriodaphnids

died in the sample collected in October 1992, and the average young production was reduced

approximately 25%, compa~i with the control in the April 1993 testing event. Cell humbert

were reduced in the algae in the July 1992 and January and April 1993 testing events with water

from site C4.

Samples collected from C-6, the Duck Pond Agricultural Drain, reduced the survival of

fathead minnow larvae in July a~l October, 199~ and in April, 1993. ~n’~ ~f the I~

e~po~ed to the Janus3, 1993 s~nple ~as almost 25% 1�~.~ than tl~ com~l~. ~ ~t’ tl~ C.

exposed to the sample collected in January, 1993 died. Reproduction was also reduced after

exposure to the sample collected in April, 1993, when compared with its conm:)l. Algal cell
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numbers w~re decreased in each of the four samples collccwd at site C-6.

Samples collected from site C-I, Calleguas Creek at the Pacific Coas~ Highway, reduced

survival of larval fathcad minnows in the luly, 1992 and lanuary, 1993 testing events.

Ccriodaphnid survival was not affected in any of the four samples tested, but r~productioa w~s
2

reduced in tests with ssrnplcs collected in October, 1992 and in January and April, 1993. $.

¢apri¢ornu.t~.m exhibited reduced cell numbers in samples collected in July, 1992 and April, 1993.

Collectively, these results suggest that water quailW is impaired in this waun’shcd.

Virtually all of the sites wcrc toxic to all of the test organisms on multiple occasions. How~v~,

the sites wcrc generally no~ toxic in all of the events, and the Sl~Cics affected also of~n vm~d

with the cv©n~. This pattern suggests intermincnt inputs into the system, and no oae substance

responsible for ~hc observed ¢ffcc~

Toxicity Identification Evaluat/om

The results of tests conducted on samples from the Callcguas Cr~k watershed are

The ~nple collec~:l ~t ~ite C-~ in Octol~, 1~9~ ¢~&ibi~! m~i~ to C. a~ (~1

mortality within 48 hr.). Treaunent of the sample with pH 3, aeration and solid phase extraction

($PE) col~nn ¢limin~:l the toxicity. M~¢r, ~e met~n~l �~-~ fr~n the SPE column

exhibited toxicity while EDTA and sodium thiosulfate were not �ffective in reducing toxicity.

These results suggest an organic constituent with labile properties at low pHs and possessing

volatile eharacteris~¢s.
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Two samples from si~e C-3 were subjected to TIEs with C. dubia as the test organism.

The first sample, collected in July, 1992, produced complete mortality within 48 hr. Filu’~on

did not remove toxicity, but treatment with an SPE column did so. Elution of the colunm with

a series of methanol:water fractions further showed that the toxicity was not restricted to the 9(~ 2
methanol fraction but that some overlap into the 85 and 95% fractions occtmed. These results

suggested that an organic constituent caused the observed toxicity.

T~e ~nd sample ~m si~ 12-3 was ~lle~,~l i~ O~ml~r, 1992, and ~ 1~ ~ff d~

test organisms within 48 hours. Neither EDTA nor sodium thiosulfate affected toxicity, but

toxicity was eli~inat~l by t~ent with SPE ~l~umn, ~1, ~, was l~sent ~ d~

methanol elution ~3m ~ ~lum~. Tre~ent with pH 3 and plt 11 ~ ~’r~tion also ~

One ~’npl~ ~llec~.~! at site 12-4 in O~tol~, 1~92 l~tU~l 100~ mortality i~ C.

within 48 hrs. Treatment with pH 3, EDTA and sodium thiosulfate had no effect on toxicity.

However, passing the sample through an SPE column eliminated toxicity. Toxicity was l~sent

in the methanol elution of the SPE ~lumn. Treatment wi~ pH 11, ~mtion and fil~i~ ~1~

Another sample from site C-4 (January, 1993) also produced elevated mortafities in

fathead minnows. In this case, EDTA eliminated the toxicity but treatment with sodium

thiosulfate did not. Treatment with SPE column also eliminated toxicity but no toxicity was

present in the methanol elution of the column. These results suggest that a divalent cation caused
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the toxicity. However, it probably was not CA, Cu, Hg, or Ag since treaun©nt with sodium

thiosulfate also reduces the toxicity associated with these ions. (F.PA, 1993).

Two samples collected a~ site C-5 were investigated for their effects on C. dub~a. The

first, collected in lanuary 1993, produced 100% mortality within 48 hrs. With the exception of 2
~ntion and p~ge ov~ ~ SPE ~l~n, none of the ~©n~ ~ W~ity. To

differentiate between volatility and oxidation, the sample was aerated with the inert gas helium,

as well as with air. Both of these m:atments eliminated toxicity, suggesting that a volatile

~’ganic was ~sl~ible f~"

A second sample from site C-5 was collected in April, 1993 and killed all of the exposed

C. dubia within 24 hrs. Treaunent with pH 3 and pH 11 did not affec~ toxicity. T~.,alment with

EDTA and with sodium thiosulfate also had no effect. Aeration eliminated toxicity as did

treatment with an SPE column. Toxicity was cont’m~ed in methanol el~ ~ ~ cokm~.

These results suggest an organic constituent as the toxic component

The species of fish collected from the three sampling sites in the Calleguas Creek

watershed are shown in the table below. Descriptions of alterations found at each site follow.

R0047065



Callcguas C~ek

Collection sites, identification codes, fish species and number of individuals for
Histopathology Studies on Callcguas C~k

Site ~de Irish Species Nund)er
Conc.jo Crock 1/2 river mJic downstream C
of water colJcction site for toxicity
studiest

Rcvolon Slough at Wood Road at site RV C’Y7)r~uax ¢~’Pk~ 1where water was colJcctcd for toxicity
studies

where water was collected for toxicity Pimepkales promelaa 12stud.s Cyprbu~ carplo 2

tThis site was necessary since it provided shade on water surface whr~ fish congrepted

Histopatholoeic Studies of Fish from Coneio

Thirty individual Pimephole$ promel~s collected from this site were examined. The

central nervous system including brain and spinal cord and the special sense organs, eye and

internal car, were free of alterations (Figu~s 22 and 23; Histopathology figu~s arc presented at

the end of this section). Spinal ganglia w~ also

presence of any parasites and no necrosis of mitochondrial-rich (chloride) cells or of pavement

fish. Given the fact that these fish were collected by gill net, it is cnti~ly likely that the

aneurysm may have resulted from that treal~nent. In one of the fish examined, hyperplasia of

arch epithelial ceils was dctecwcl. No abnormalities of the peritoneal cavity and mesenteries were

observed. Similarly, the skin and buccal caviv/epithelium were frec of alterations. A single

inflammatory focus in the body wall musculature was observed. The majority of the kidney
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sections ~ve~ed active regeneration of glomeruli and tubules. However, the number and extent

of this change was not considered to be outside of normal control ranges. Tubular epithelium

of kidneys was ft~e of hyaline droplet formation and revealed no other alterations. The 1

2interstitium of kidney was free of alteration. In one of the fish, perihcpatic venus inflammation

and ~djacent bepatocellular necrosis was seen. No changes were observed with respect to the

intrahepatic biliary system and one of the 30 individuals showed the presence of an encysted

parasite within the Ever. Hepatocy~s of all fish were free of inclusions and them v,~ no

evidence of megalocymsis. Hepatic necrosis was seen in 2 of the 30 individuals examined

(prevalence = 6.7%). Three of the 30 fish examined showed parasites within gut lumen

(prevalence = lOCk). All of the fish showed evidence of active feeding prior to their fixation.             I

No changes were encountered in the exocrine pancreas and the heart and pcricardial cavity ~              -

also free of alterations. ~

,Revolon Slough at W~ l~_,~,d

Histopathologic analysis was conducted on a single individual fish, a common ctrp
~

(Cy~ri~ ear~io). No other fi.~h ~ colle~ although tl~ ~lff~valem ~t of ¢ff~’l ~

made for collections as at other sites. The control type morphology of the liver is illustrated
!i

(Figu~ 24). The only alterations found within this single goldfish involved the kidney, skin, and

he.an. In the kidney, the tubular epithelium showed hyaline droplet change, particularly            ~m~

prominent in the proximal tubule, l-Estologic evidence in the form of basophilic clumps of ceils

with small lumens and capillaW tufts signified regeneration of glomeruli and renal tubules

(]-Enton, eta]., 1984b; Reimschuessel, et at., 1990). Normal histologic featu~s of the intestine
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~ shown (Figure 25). A single focus of inflammation was found in skin and subjacent denni~

and upper portion of flank muscle. This appear~ to be an open sore or wound that was largely

filled with white blood cells and debris (Fign~s 26 and 27). These may be due to opportunistic

infection trauma (Sindermann, 1990; Sindermann, 1993). The atrial
2

secondary

phagocytes of he, an showed cytoplasmic enlargement characteristic of activation (Ferguson,

1989). These cells are often involved when a sys~nic inflammatory process is l~seat

(Fcrguson, 1989). In addibon, the myocardium of the heart venu’icular wall was inflamed. ~

was particularly prominent a~ the epicm~ium. The presence of food particles within esophagus

and intestine signified active feeding of this individual prior to it~ collection.

Calleeuas Creek at Lcwi#

The fish from Callcgnas C~ek at Lewis Road were collected f~om the s~ne site where

water was collected for the toxicity studies. One Uambusia aff~nis, 12 Pimephalespromela$ ~d

2 Cyprinus carpio were caughL The central nervous system including brain and spinal cord was

free of alterations. Special sense organs such as eye and o~actory organ were also noan~L

Parasites were present in the peritoneal cavities of 2 of the 15 fish examined (prevalence = 13%)

(Rogers and Gaines Jr, 1975; Wolke, 1975). However, upon close examination of the mesentery,

there were no associated inflammatory lesions and no evidence for adhesions or for granuloma

formation was found. Examination of the trigeminal nerve and its ganglion also revealed a lack

of alteration. The gills were free of parasites in all of the fish examined (Figure 28). This does

not necessarily mean that certain parasites were not attached to the gill originally. It i~ known

that attachment can be lost during storage of material in fixative and subsequent processing steps

98
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(Rogers and Gaines Jr, 1975). One of the fish examined showed selective necrosis of the

mitochondria-rich (chlc~de) cells and this same individual showed necrosis of the surface

respiratory epithelium of the secondary larnellae in gill. These lesions resembled those ~en after 1

2metal exposure 0Vtallatt, 1985). Filament epithelial hyperplasia (Smith, 1984) is shown (Figure

29). No aneurysms were presenL Inflammation of the gill and branchial cavity were pre, sent in

20% of the individuals. One of the fish, a goldfish (Cyprinus carpio) showed defecdve

alignment and structure of the filament cartilage in the gill. After examination of gill,

Iransporting epithelial cells and interstitium of kidney were carefully examined. The kklneyl

revealed a normal amount of giomerular and tubular regeneration. These, exlremely basophilic,

cell clusters apparently occur even during young adult and adult life of various fish specie,

(Hinton, et ai., 1984b). The extent and relative number of regenerating tubules and glomeruli

were regarded as within the range of normal. Two of the 15 fish (13% prevalence)

tubular epithelial change (Figure 30). Thi~ in¢l~led ~Pl~.~ce of hyaline ~lcs wit~

cellular casts within the lumens of the distal ncphron and adjacent collecting ducts. The

l~evalence for this condition was 27%. In some, but not all, of the fish showing cellular casts

and tubular epithelial change, interstitial inflammation of the kidney was found. The prevalence

for this condition was 33%. Four of the 15 fish examined (a prevalence of 27%) showed fatty

vacuolatien of hepatocytes in livers. In addition, the single Gambu~ia affinis studied showed

single cell he patocyte necrosis and foci of hepatocellular necrosis (Hinton, 1993a; Hinton, 1993b).

A single Pimephales promelas showed the presence of a basophilic adenoma of the liver (Figures
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3 ! and 32). This tumor had a discrete margin and was stained diffcrentiy than the

liver (l-linton, et al., 1992). One of the fish from this site revealed the presence of parasites

within the fiver. In ackli~ion, one of the fish showed necrosis of hepatoc]aes surrounding Im~

o’ibu~rics of the hepatic veins. No evidence for bile duel proliferation s~l associated
2

inflammation was seen. There were no hepatocy~ inclusions and no evidence for m¢galocymsis

¯ was seen. Examination of the digestive system including esophagus, stomach or inl~stinal bulb

(cypr~nid fishes) (Hinton, et al., 1984b) and intestine indicated that all of the fish had beea

- actively feeding immediately prior to their capture. A single individual showed a large nematode

’- within the gut lumen. The exocrine pancreas was f~e of alteration. Two of the individuals

- showed inflammation of the myocardium and epicardium of the heart. Inflammatory cells w~
~,~

_ also found in the pericardium cavity of these individuals. In one fish, a large inflammatory focm

was seen within the flank skeletal muscl~. A normal change associated with breeding acdvi~y

- was Ira;sent in male P~sephales promelas. This is the presence of ~ epithelium with

,~ hyperpigmentation of the dennis (Hinton, et al., 1984b). Taken together, these are breeding

- tubercles that are prominent on the heads of actively breeding males of this species. There was

_ no indication of skin inflammation and buccal cavity epithelium was aho free of change.

" Figure 35 illusu-atcs the examples of external lesions found in fish inhabiting this
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Sununary of Findings and Recommeadatlmm

Collectively, these results suggest that wa~r quality is impaired in this watershed. All

of the sites were toxic to all of the test organisms on multiple occasions and follow-up

generally associated toxicity with non-polar organic chemicals. This category would include

pesticides. However, the sites were generally not toxic in all of the events, and the species

affected also often varied with the event. This patmm suggests intennimnt, but severe, inputs

into the system, and no one substance responsible for the observed effecu. "l~nus, at ~ for

these short-term toxicity tests, the responses are probably due to inputs into the water

rather than mobilization from the sediments, which would he expected to maintain relatively

uniform concenuations in the water column.

Histopathologic analysis of Conejo Creek fish revealed a near conu, ol appearance. Despite

a thorough analysis of each organ system, alteratkms from normal were rare and did not fit

alterations directly attributable to exposure to toxicants within the water column_

Only one fish was collected from Revolon Slough, but analysis of all organ systems

revealed near normal morphology. Evidence of skin inflammation was present and the lesion

showed characteristics which would he expected after invasion of a u’aumafic wound to the ~x~dy

surface by opportunistic bacteria (Ferguson, 1989). Similar changes in underlying dennis and

adjacent skeletal muscle of body wall were consistent with bacterial spread. In all likclihoed,

the skin lesion led to a generalized systemic infectious process which was evident by the

ex~nsive rounded nature of au-ial (heart) phagocytes (Ferguson, 1989). The kidney alterations

might have resulted from toxicant exposure (Reimschuessel, et al., 1989). Metals and certain
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organic compounds have been shown to produce similar lesions in fish exposed in laboratory

studies (Meyers and Hendricks, 1985; Reimschucssel, et al., 1990). The hyaline droplets in d~ese

- cells and the presence of cellular casts in distal portions of the nephron, suggest degeneration and

proximal tubules (see review Meycrs & Hendrieks 1985).11�¢IDsi$ of

The fish of the Calleguas Creek collections apparently resided in lower re.aches of the

wa~rshed and, when compared to their counterpam in Conejo Creek and Revolon Slough,

appeared to pay a ~ cost for theb particular habitat. Evidence of ncc~osis of mitochondria-

_ rich (chloride) cells and pavement, respiratory epithelium w~ seen in ~ of one fish. ~

- change is closely associated with metal exposu~ and may follow ammonia exposu~ (Mallatt,

_ 1985; Smith and Piper, 1975). The fdament epithelial hyperplasia could have been in response

_ to prior toxicity. Inflammation of the gill and branchial cavity could have followed earlier

- necrosis of cells in this epithelial tissue. However, this change could be due to bacterial infectim

- (Ferguson, 1989). Kidneys in two of the 15 fish showed tubular epithelial hyaline granule

~ change. In addition, cellular casts (in higher prevalence) could be indicative of prior toxicant

induced cellular degeneration and necrosis 0Vleyers and Hendricks, 1985). Fall), vacuolation of

-- hepatocytes is a hallmark of toxicity and may be produced by exposure to organochlorines,

_
polychlorinated biphenyls, pesticides, and other compounds (Couch, 1985; Hinton and Lan~n,

1990a). Similarly the hepatic necrosis in the single mosquito fish (Gambusia aft/n/s) was likely

due to exposure to hepatotoxic substances Olinton, 1993a). The liver tumor, hasophilic adenoma,

seen in one fathead minnow (Pimepha&$ promela~) is a biomarker lesion closely associated with

exposure to carcinogenic toxicants (Baumann, 1992; l-linton, et al., 1992; Myers, et al., 1987).
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The severity of the toxic events suggest that water quality could be improved markedly

- by conducting Toxicity Identification Evaluations to identify the toxic constituents present.

could then be used to reduce the amount of material entering the creek. TheSourcecorll3"ol

approach would have less impact on sediment - derived sources because such murces would be

more difficult to conm31 without removing or covering the contaminated sediment. Thus. we

r~.ommend a mo~ extensive sampting program in this watenbed, with TIEs conducted on

_ samples that exhibit acute and chronic toxic.:ty. Follow-up monitoring program-, should be

- pe~’formed m evaluate the effectiveness of souse control/treatment measures.

-
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Figure 8. Diagram of Calleguas Creek Sampling Sites.

_ Calleguas Creek
C-1 = CC at Pacific Coast Highway

_ C-2 = CC at Heuneme-Lewis Road
C-3 = Conejo Creek at Cemetery Road Bridge

_                C-4 = Revelon Slough at Wood Road
C-5 = Beardsley Wash at Central Avenue
C-6 = Duck Pond Agricultural Drain

C-5                C-2

Y
Pacific Ocean

*Map not to scale
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(?-4 REVOLON SLOtJGIt AT WOOD ROAD
6/2/92

CLOSE - UP
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C-2 CALLEGUAS CREEK AT HUENEME - LEWIS ROAD
6/2/92

1FISH COLI.F_L~ED.

p~
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Table:3. Summaryof toxicity tests conducted on samples from the Callegum
Creek Watershed

CALLEGUAS CREEK FINAL SUMMARY DRAFT
Test Date Test Date Test Date Test D~_~

Site     Parameter 7/23/92 10/23/92 !/21/93 4/2/93
C-5 Fathead Minnow

Survival (%) 68.2" 93.5 76.7 96.7
Growth (rag) 0.251" 0.35 0.445 0.419

Rcwo~uc~on 36.9 0. ! !" 0" 0"

Sel~n~s~m r~p.

C-3 Fathead Minnow

Survival (%) 95 76.6" 96.7 91.7
Grov~ (rag) 0.337" 0.226" 0.426 0.313

Survival (~) 0" 0" 1017 100
Relm~luction 0.4" 0" ~.7 25.8

Selenastrum cap.

Cells/ml 60940" I019600 14693~" 113160

C-2    Fathead minnow

Survival (%)      95.2 90. I 88.3 93.3
Growth (rag) 0.458 0.275 0.434 0.414
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Table 3. Summary of toxicity tests conducted on ~am~es from the Cailegua~
Creek Watershed

CALLEGUAS CREEK FINAL SUMMARY DRAFT
Test Date Test Date Test Date Test Date

Site Parameter 7/23/92 10123/92 1/21193 4/2/93

Survival (%) 30" 0" 100 100
Reproduction 27.4 0" 19" 25.4

Selenastrum cap.

Cells/ml 36500" 1271573 1551480" 217866"

C-4 Fathead minnow

Survival (%)      95.1 92.2 21.7" 27"
Growth (mg) 0.367 0.291 0.07" 0.141"

C eriodaphnia
Sorvival (%)      I00       0"       I00       gO

Reproduction        31          0"          27.8          21.5

Selenasl~um cap.

Cells/ml 870100" 1399660 419573" 235253"

C-6 Fathead minnow

Survival (%) 27.3" 22.3" 91.7 5.3"
Growth (m~) 0.169" 0.229" 0.375" 0.1"

Ceriodaphnia

Suu’wival (%) 100 100 0" 100
Reproduction 28.5 16. I 1.8" 18.1"

Selenastrum cap
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tr Table 3. Summary of toxicity tests eonducted on samples from the Callegu~~ Creek Watershed

ff
CALLEGUAS CREEK FINAL SUMMARY DRAFT

~. Test Date Test Date Test Date Test Date
Site Parameter 7/23/92 10/23/92 !/21/93 4/2/93" 2~ ~ell~/ml 315100" 2231XI0" 1043280° ~.12~3°

M 12-1 F~thead minnow

Sm, ival (%) 74.9 89.3 78.3 ~.7
~ Orov~h (rag) 0.423 0.318 0.426 0.359

C eriodaphnia

Survival (%) 100 90 100 90
Reproduction 28.4 15.4 17" 17"

Selenast~um cap.

Cells/ml 49520"      754760     1567313"     381366"

Control Fathead minnow

Survival (%) 95 93.9 95 96.7
Oro~h (mg) 0.398 0.31 0.457 0.366

Cerioda~hnia

Reproduction 24.9 19.6 26.8 26

Selenasnazm cap.

Cclls/ml 1176060 752440 1818940 2317313
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Table 4. Summar~ of Results of Toxicity Identification Evaluations

’ C-2 I0t22/92 Cerio + J +/. + +/. + +

C-3 7/’22~)2 Ce.rio N/T N/T N/T N/T Nrl" N/T (.) (÷) ÷ 2
10/23/92 Cerio +a ÷. ÷a ÷~ + ÷

~
C-4 10/22/92 Cerio +It += +a ÷ ÷

M 1/20/93 Fathead N/T N/T N/T + (-) Nil" N/T ÷ _

C-5 1/20/93 Cerio N/T - ÷+ N~f ÷ .
,,, 4/I/93 Cerio N/T + N/T ÷ ÷

10/22/92 Faee.ad + " + + +/- + N/T
2/I/93 Cerio + + N/T ÷ + N/’r ÷
~/I/93 Fadw.~d + + N/’T

Key: Nfl" = No¢ W.sted; + = Te~ psssed; - = Te~
+/- --- Ambiguous
* = ~S.ar~. ple n~o.lon~er toxic, at lime of TIE
a = z,t hour aetay m monalily
++ = Test passed using helium and air
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AND ITS TRIBUTARIES

FIGURE LEGENDS

2
Figure 22. This photomicrograph is from the head r~gion of a Pimephale~ promela~ colle~d from

Conjeo Creek one-half river mile downsuvaun from the collection site for toxicity studies. Although ~

figtu’~ does not illustrate pathologic alwmtion, it illustra=s ~he types of organs that may be studied in

parasagittal section. The following tissues ate mpn:senu~d: ventricle of heart Or), aortic bulb (A), gill

pharynx (P), vertical column (VC) and spinal ganglia (SG). Hematoxylin and coon X 20.
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Figure 26. Although the intestine and liver of this goldfish collected from Rcvolon Slough were

normal, a rather large surfac~ lesion was located on the trunk of th~ animal. This suffac~ lesion is

" illustrated in the split field as shown. In the left hand sldc of t~ field extensive inflammation mid

’~ edema characterize the epidermis and dermis. Note the pink staining scale tlmt is present at the middle

portion of the field. Below the scale the region of the dermis shows inflammation and edema and this

is contrasted with the thickened con~v~ tissue ax the bottom most portion of tl~ d~s and
~J

subjacent skeletal musculatme of the trunk. Higher magnification view of a portion of this l~sion is

,. ~4 shown in the field at the right. ~ i~h~mat~y ¢e115 ~:! ~py, ~m~ ~ve ~is~ ~

~ shown. I-lem~m~ylin and ~in st~ X ~ (righ~ ~ side of field) X ~ (le~ h~:l side of ~ld).

Figure 27. A lower magrfification view of the large surface lesion illustrated in Figure 33 above is

shown. Note the extensive nature of this surface wound. It is likely that this type of lesion was

" associated with direct trauma to the body of the fish and was associated probably with secondary

b~terial inv~ion following the ~uma~i¢ inj~], ttcm~l~ylin ~! ~in ~ X ~.

-
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Figure 28. This photomicrograph is of the ~ill and illusu’atcs seconda~ lam¢llae (2), primary lamcl/ae

(I), and, at the far right hand side of the field, at~chmcnt of filaments to the arch epithelium. Canila#�

(C) is shown a~ the ccnn-al most rc~ion of the ~ill filament. Hcmatoxylin and �osin slain X 200.               I

2
Fi~r¢ 29. This photomicrolp’aph illusu’atcs fcatu~s of the secondary lameIlae, Irdamcn~s and srch

of a faxhcad minnow collected from Callcguas Creek at Lewis Road. The secondly lamcHa¢ appear

normal while the filament epithelium shows hYl~rplasia (large arrow). Hcmatoxylin and �osin stain X

200.
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Figur~ 30. This phou~micrograph shows a section ~’ough the Irunk kidney of a male fad~d minnow

(Pimephale~ promtlas) collected from ~hc Cslleguas Creek a~ Lewis Roed a~ rite s~me site where wal~r

was collected for roxicipy studies. The major change shown in this organ involves tb~ proximal tubular

epithelia] c~lls. These are visible in the cenwr of the field and they show marked re,~nangement. Large

int~rcellular spaces and pa]� staining cytoplasm with pignotic nuclei indicate degeneration of this po~ioe
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Figure 31. When contrasted with Figure 29 an obvious change in staining and architecm~ of a region

of the liver is indicated in this photomicrograph taken from a fathead minnow (Pknephales promelas)

collected from Calleguas Creek at Lewis Road. Arrows indicate the margin of this lesion which is a 1

-.. basophilic adenoma of the liver. This tumor is one of the present biomarker lesions indicative of
2

exposure to anthropogenic toxicants. Hematoxylin and eosin stain X 40.

: Figu~ 32. This higher magnification view of the basophilic adenoma described in Fign~ 30 above

. shows the difference in staining between cells of the adcnoma and the adjacent fiver. The normal

~ portion of the liver is at the right hand side of the field while the adcnoma is at the left hand side of the

field. Note the increased basophiIic staining over the adenoma and the thickened feature of hepatic

tubules within this lesion. Hematoxylin and eosin stain X 200.

,
o,
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- Figur~ 33. This photomicrograph from the head region of a male fathead minnow (Pimephales

_ promelas) collected from Callcguas c~k at Lewis Road shows changes within the outer epithelium

with breeding. Note the posi~ons indicated by fl~e arrows where the epidermis is markedlyconsisten~

- 2thickened and stains with a pink coloration. Hematoxylin and rosin ~ X 40.

Figure 34. This higher magnification view of a region shown in Figure 25 above indicates additional

features of the so-called tnceding tubercles on the heads of male fathead minnows. The arrow points

_ to sloughed or desquamated cells at the outer surface of the head. These arc iu~’afinized epithelial cells.

Keratinization of surface epithelial cells is a rare phenomenon in most teleost fish but is ¯ normal

_ constituent of bn’ccting tubules within male fathead minnows. Note the extensive thickening of the

- epidermis when compared to r~gious at the right and left hand margins of the field. Hematoxylin and "/"

eosin stain X 200.
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~1~ c. L- Figur~ 35. Gross lesions on fish colle~l from Callcguas Cn~k and l~volon Slough.
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LBackground

The Santa Clara Riw." is one of the largest river basins in Southern California (4200 Irmz)

and a/so one of the few that v:main in a relatively natural sta=. High quality riparian habitat i~
1

present a]ong much of the fiver and is associated with a number of rare and endangered species.
2

Curren~y, development is proceeding rapidly in parts of the watershed and storm drains are being

built on the uibutarie~.

Beginning at the upstream portion of the watersbe& SC-7 is located oe ¯ natural

inwrmit~nt tributary, San Francisquito Canyon Creek, which is often very emmphic. SC-8 aim

samples water from a tributary, Bouquet Canyon Cn:ek, located downsueam of Bouquet

Reservoir. SC-6, located on the Sama Clara River at Highway 99, i~ a naun-al channel with

is mainly imported water from PL,’u Reservoir just before it is diverted for goundwawr rechar~           "

SC-4 is on the lower pan of a pristine uibutary, Sespe Creek. SC-3 is located on another

uibu=ry, Santa Paula Creek, a rural sueam that cut~ through an ~ with extensive natural oil

seeps. SC-2 is located within a major corridor of ciwas orchards a~ong the river. F’mally, SC-1

is located on the river downstream of a POTW. This was the most downstream ~ite sampled.

A d~agram of these sites (Fig. 9) and photographs of selected sites ate presented at the conclusion

of ~ section.
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The results of the toxicity tests are summariz~ in Table 5, presented at the end of this

The survival of faflae~! minnow larvae was adversely affected when ~bey we~ exposed
2

to samples collected in July and October 1992, and January, 1993 at SC-8, locawd on Bouquet

Canyon Cn~ck. Tbere were no effects on C. dubia survival or s~pmducdoa in any of the

events using water from si= SC-& Cell numbers of algae were also unaffected in samples

Fathead minnow survival and growth were generally no~ adversely affecl~d after exposm~

on survival of ¢. dub/a, but reproductive ouq~ut was reduced afar exposure to samples �ollcaed

Samples collec=d from SC-6 (Santa Clara River at Highway 99) did no~ affect fathe~d

minnow survival o~ grovnh. None of these samples affccl~l survival in C. dub/a, but

reprodaction was reduced in samples collected in January and April 1993. Thcre w~� no

adverse effects on algal cell number in any of the testing events using wa~rs collected at si~ this O
si=.

There were no effects 0n the survival of fathcad minnow larvae exposed ~o any of the

samples obtained at sir $C-2 (Santa Clara River a~ Newhall Road). However, growth was
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Santa ~ River               Lreduced in the sample collected in July 1992. The r~sults of the tests with C. dub~a were similar

to those obtained for SC-6 and 7. Them were no effects on survival, but reprednction was

lreduced in the January, and April, 1993 testing events. Algal cell numbers were reduced o~ly

in the July 1992 testing event with sample water from this sile.
2

Fathead minnow sm’vival was r~ducod in samples collected in July, 1992 and January,

1993 at site SC-5, located on Piru Creek. Ceriedaphnid survival was not affected when expmed

m any of the samples collecud from this site, but ~ was reduced in the January, 1993

sample. This sample from SC-5, also inhibited algal cell grow~

Survival of fathead minnow larvae expmed m samples from SC-4 (Se, spe Creek) w~

reduced in the January, 1993 tes~ng event and grow~ was zeduced in the sample collected in

April 1993. Tota/m~a/ity occtn’red in C. dub~ tests with the sample collected in April, 1993

and reproduction in C. dub~ was reduced in tests with the January, 1993 sample. Taere

no effects on a]gal cell humbert in any of the samples collected from this site.

There were no effects on fathead minnow s=~ival or gzow~h in tests with any ~ the

samples collected at SC-3 (Santa Paula CreW). These samples did not affect the smvival of ~.

du~, but zeproduc~on in these orgaz~ms was reduced in tests with samples collected in January

and Aprtt, 1993. No effects on algae in any of the samples collec=d from site SC-3 were

The growth of fathead minnow larvae was reduced upon exposure to waa~- ~rom SC-1

(Santa Clara River at the Sa~icoy Diversion) in the July, 1992 tes~ng event. No other adverse

effec~ on fa~ead minnow survival or growth were encountered in tests with samples collected
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fTom ~ sire There were no effects on the survival of C. d~b~ in any of the samples collected

a~ this site, however, r~producfion was reduced in tests with the ~anuary and April, 1993 wawr

1samples. Ther~ were no effects on algae in any of the samples tested from this tim.

2
Toxicity Identlficatim Evalua~

A sample collected from SC-4 in March, 1993 produced 100% mortafity in expmed C.

dabia. However, toxicity was no longer p~sent in the sample when the TIE was initiated two

No ~’~m~ ~ co~,:~d for ~o~os~ e~.’.in~ion ~ ~ ~~.

Summary of Findings and Reeommendatiem

Compared with the r~suhs from the San Gabriel River and Calleguas Creek, water quality

from this drainage appeared comparatively good. This conclusion is based on the ~ lack

of high monafifies in organisms exposed to the test samples. However, caution should be u.~ed

i~ applying ~s conclusion because samples w~ o~ly colle~l o~ a quan~ly b~i~.

Nonetheless, all thr~ of the t~st species r~spondat to samples collect! from ~ wa~nl~l.

This suggests in~rmi~m inputs of ~xic materials into the system. This was espafially uu~ fix

¯ e fathe~i m~nows a~d alga~ which only r~spor~l~l in ~ 20 and in 33% of the ~ampl~,

r~specfively. Conversely, ~he r~producfioa of ~. dab~a was inh~bi~zi in samples collec~i fn~m

137

R0047107



V
0

virtually all of the sites, except SC-8, in January and April 1993. Although most of the effects

observed were sublethal, no survival occun~ in C. dub~a exposed to the SC-4 sample collected

in April 1993. In addition, only 44% survival occurred with fathead minnow larva� at SC-8 in

Ocwber 1992. This may have been related to the use of copper sulfate in the upsnmm reservoir
2

to treat algac. Forty-five and 55% survival of fathead minnow larvae was also observed in

samples collected at SC-5 in July, 1992 and January, 1993, ~pectively. This site is also located

downstream of a large reservoir. Algal cell numbers were reduced by approximately

more in samples from SC-2 (July 1992) and SC-5 (January 1993).

It is n:commended that additional sampling be performed in this watershed to evaluate

the ~uency of to~ity. ~ottow-up Tn~s wo~ iden~y toxic �onstituents~ and ~ut to

�ontrol~ measures and/or treatment. Histological evaluation of resident fish would provide

indication of deleterious watcr quality conditicm.
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Figure g. Diagram of Santa Clara River Sampling Sites.

$0-2f Santa Clara River

Pacific Ocean                                                      *Map not to scale
A Santa Clara River
/r~ sc.1 = SCR at Saticoy Diversion
/ SC-2 = SCR at Newhall Ranch Road
N sc-3 ¯ Santa Paula Creek at Hwy 150

SC-4 ¯ Sesepe Creek at Old Telegraph Road
SC-5 ¯ Piru Creek at Diversion below Center St.
SC-6 ¯ SCR at old Hwy 99
SC-7 ¯ San Francisquito Canyon Creek (north of Powerhouse)
SC-8 ¯ Bouquet Canyon Creek at Falls Campground







SC-2 SANTA (’LARA RIVER AT NEWHALL RANCtt
7/21/92 1

EX~IRE RIKI~BED                                                                                                   j
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ABOVE DIVERSION

SC-5 PIRU CREEK AT CENTER STREET
7/21/92

BELOW DIVERSION

R0047115



SC-6 SANTA CLARA RIVER AT OLD ROAD (99)
7/2 1/92

-
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SC-7 (REPLACEME~- SAN ~NCISQ~TO WAS DRY)
AG. D~IN 1~O SA~A C~

NEWHALL ~ND A~ FA~
7/21/92

,,
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Table $. S_umnm .ry of toxicity tests conducted on samples h-om me Santa
Clara River Watershed

SANTA CLARA RIVER FINAL SUMMARY DRAFT

Test Date Test Date Test Date Test Da_t~
Site     Parameter 7/22/92 10122/92 1/20/93 4/1/93

.... SC-8 Fathead Minnow

Survival (%) 80.4 43.9" 76.7 90
Growth (rag) 0.456 0.522 0.671 0.545

C eriodaphnia

Survival (%) 90 100 90 I00
Reproduction 40.6 18.44 25.7 22.4

Selenas~rum cap.

Cells/ml 2321160 2597720 1554920 1926946

SC-7 Fathead Minnow

Survival (%) 95.2 98.3 91.7 75
Growth (mRI 0.44 0.43 0.646 0.329"

Survival (%) I00 I00 I00 I00
Reprodu,:.fion 42.7 16.8 17.9" 15.7"

Selenastrum cap.

661460" 1708100 1958353 1616513

SC-6 Fat.head minnow

Survival (%) 95 87. I 83.3 81.7
Growth (mR) 0.417 0.396 0.515 , 0.468

[ Ceriodaphnia
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Table $. ~mma~,ry of.t.oxicity tests conducted on samptm from the Santa’, ~.. ara ~iver watershed
_ SANTA CLARA RIVER FINAL SUMMARY DRAI~

,, Test Date Test Date Test Date Test Date 1
Site Parameter 7/22/92 10/22/92 1/20/93 4/1/93

2,, Survival (%) 100 100 100 90
- Reproduction 39.5 21.1 18" 11"

Selenasu’um cap.

Cells(ml 2078580 3047240 2024873 14(~q06

- SC-2 Fathead minnow
°" Survival (%) 88.3 98.5 81.6 91.7
- Growth (rag) 0.384" 0.4438 0.662 0.476

"
~ Ceriodaphnia

,. Survival (~)      lOO lOO lOO
~ Reproduction 33.3 22.4 21.2"         12.5"

Selenas~,um cap.

, Cells~ml 430900" 2288000 2037173 1911540

’ ’ SC-5 Fathcad minnow

Survival (%) 44.7 86.1 55 91.7
’ Growth (mg) 0.341" 0.409 0.255" 0.578-̄
 ¯ Ceriodnphnia

- Survival (%)        90 I00 I00 I00
Reproduction 28.5 18.8 12.4" 25.5

Selcnastrum cap

- Cells/ml 2111900 2636540 185293" 1639593
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Table $. Summary of toxicity tests conducted on samples from the Santa
Clara River Watershed

- SANTA CLARA RIVER FINAL SUMMARY DRAF’r

1o, Test Date Test Date Test Date Test _l~__te
Site Parameter 7122/92 10/22/92 1/20/93 4/1/93

2

SC-4 Fathead minnow
,~ Survival (%) 93.3 90.6 73.3 75

Growth (mg) 0.~,8 0.381 0.659 0.36"

Survival (%) 100 I00 90 O"
~’ Reproduction 38.3 19.3 12. I" 0"

" Selenas~zum cap.
~. Cells/ml 2028660 2406420 1966633 1684160

,~ SC-3 Fathead minnow
,*, Survival (%) 100 98.5 88.4 80
~ Growth (rag) 0.434 0.343 0.545 0.457

P, eriodaph~a

Survival (%) 100 100 100 100
Reproduction 33.6 21.6 18.7" 9"

Selenastrum cap.

Cells/ml 2340460 2594620 1612133 1981380

SC-1 Fathead minnow

Survival (%) 96.6 100 86.7 81.6
Growth (rag) 0.382" 0.385 0.628 0.548
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LTable 5. Summary of toxicity tests conducted on samples from the Santa
Clara River Water, s, bed

SANTA CLARA RIVER FINAL SUMMARY DRAFT

Test Date Test Da~e Test Date Test Date                1
Site Parameter 7/22/92 10/22/92 1/20/93 4/1/93

Survival (%) 100 100 100
Reproduction 28.33 20.7 17.7" 14.1"

Selenastrum cap.

Cells/ml 1007580 1766780 1826199 1374960

Control Far.head Minnow

Survival (%) 100 100 96.7 83.4
Growth (rag) 0.~~. 0.385 0.648 0.463

1
C eriodaphnia

Survival (%) 88.89 1130 100 100
Reproduction 33 16.9 25.7 25.4

Selenastrum cap.

Cells/ml 805220 1068840 1747586 1639686
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1 EXECUTWE SUMMARY L
~ TO TECHNICAL RKPORT

Concern has been raised that swimming near storm drains in Santa Monica Bay may
increase health risks. In order to address this concern, a multi-phased approach was begun
to determine if there is a health risk from swimming in storm drain contaminated waters
without human fecal sources. As a first step, a pilot study was designed to address two
questions:

1) Are there excessive levels of bacteria in the surfzone adjacent to storm drain outfalls?;
and

2) Are there human fecal inputs to the storm drains?

The pilot study consisted of samples collected from the storm drains and surfzone in
front of two Santa Monica storm drains (Pico-Kenter and Ashland) during August and
September, 1989. Surf’zone samples were analyzed for the bacterial indicators:
enterococcus; and total and fecal coliforms. Runoff from the storm drains was analyzed
for the presence of human enteric viruses, and the densities of bacterial indicator
organisms, and male specific coliphage. Samples were taken on eight days in the surfzone
and on fifteen days in the storm drains over a two month period.

Elevated bacterial indicator levels were found in the storm drains on all fifteen
sampling days. In addition, excessive levels were exceeded in the surfzone adjacent to the
storm drains on all eight sampling days. In the surfzone, excessive levels were frequently
exceeded at ankle depth and less often at chest depth.

¯                For the purpose of this study, indicator excessive levels were defined as levels that
exceeded the surf’zone numerical values contained in the California Ocean Plan (SWRC’B,
1990a). Those levels were: 1000 total coliform, 200 fecal coliform, and 24 enterococcus
per 100 mls of water. Although there are no standards for human enteric virus or male

¯             specific coliphage, their levels were measured because enteric viruses are pathogenic and
male specific coliphage may simulate the behavior of pathogenic viruses in the ocean.
Also, the level of concern for human enteric viruses was virus detection.

Human enteric viruses were found on 11 of 15 sampling days in the Pico-Kenter storm
drain. The finding is significant because it demonstrated that there was human fecal waste
in the runoff. Possible sources could have included illegal sewage connections, leaking
sewer lines, blocked sewer overflows, or the local homeless population. Although no
enteric viruses were found in the Ashland storm drain samples, further analysis of the
samples suggested that the failure to detect viruses could have been due to sea water

1
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dilution or to the presence of other constituents in the Ashland runoff which interfered
with virus detection. Therefore, Ashland storm drain results cannot be considered
concl~ive.

The virus data collected for this study produced qualitative, not quantitative resul~
While the presence or absence of viruses in runoff was determined, the data were
inadequate for the purposes of calculating the health risk from swimming near storm
drains.

Based on the results of this study, the following are recommended for completion in
1990:.

1) Investigate potential sources of human fecal input to the Pico-Kenter storm drain
system.

2) Conduct enteric virus sampling at an expanded number of storm drains along Santa
Monica Bay.

3) Assess the dispersion of runoff in the shoreline environment.

people bathing near storm drains in order to estimate the4) Assess the number of
number of people exposed to storm drain runoff.
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! ¯                                         I. INTRODUCTION                                      L

Reports of ear, eye, wound and intestinal infections, skin rashes and other more seriou~
illnesses, have heightened the public’s perception that recreational activities in Santa
Monica Bay may increase health risks. In Santa Monica Bay, high densities of bacteria
that may indicate pathogens (organisms actually causing illness) are most often
associated with inputs from storm drains and sewage spills (SCAG, 1988). However, large
sewage spills usually do not occur during the warm, dry months when millions of people
visit the beaches. Nearly all of the human exposure to high surfzone indicator densities
occurs in close proximity to storm drains. However, no scientific assessment has yet been
undertaken of health risks associated with high densities of indicator bacteria in the

¯             surfzone near storm draim.

High densities of indicator bacteria in the surfzone are associated with urban runoff,
based on a survey of existing data (SCAG, 1988, CLA EMD, 1989) and an examination
of L.A. County Department of Health Services weekly surfzone monitoring data from 1987
and 1988. In order to decide whether or not there is a health risk from swimming near
storm drains, characterization of the microbial organisms in the storm drains and surfzone
is a necessary first step.

The purpose of this pilot study was to address two questions:

1) Are densities of indicator bacteria above excessive levels in the surfzone adjacent to the
storm drains?
Since the results of this study may be used by decision makers and regulators, excessive
levels for bacterial densities were based on standards and recommended values found in
the California Ocean Plan (SWRCB, 1990a). Levels were exceeded when:

a. total coliforms were greater than 1000 colony forming
units per 100 ml of water (cfu/100 ml);

b. fecal coliforms were greater than 200 cfu/100 ml;

c. enterococci were greater than 24 cfu/lO0 mL

2) Are there human fecal inputs to the storm drains?
Samples from the storm drains were analyzed for human enteric viruses, pathogens that
cause adverse health effects and are specific to human waste (Lennette and Schmidt,
1969). Also, analyses of runoff for enteric virus differentiates between effluent with high
levels of bacterial indicators from strictly urban runoff sources and runoff containing
human sewage.

3
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The state and federal water contact standards are not based on the densities of ~"pathogens because they are usually few in numbers and they are difficult and expensive
to detect. Rather, standards are based on densities of indicator bacteria owing to their Qease of detection, abundance in mammalian guts, and long history of use to indicate
sewage contamination (SWRCB, 1990b). Bacterial indicator standards are detailed in the
California Ocean Plan (SWRCB, 1990a).

1
The indicator bacteria, total and fecal coliform, usually are not pathogenic, but they are I

2easily detectable and abundant in sewage and runoff. However, total and fecal
coliform bacteria are not specific to humans or other warm blooded animals. Total
coliforms can exist on soil particles and vegetation surfaces. In addition, both total and
fecal coliforms do not survive as long in the marine environment as the viral pathogens
of concern. Therefore, they tend to be poor indicators of viral contamination in ocean           I

Suitable indicator organisms should have similar persistence and survivability in the
ocean to the viral pathogens of concern. Enterococcus better mimics the survival of viral
pathogens than total and fecal coliforms (Fattal et al., 1983). F-male specific coliphage,
a possible viral simulant, may survive even longer in marine waters than enterococcu~
(SCAG, 1988). For this reason, the utility of coliphage as an indicator organism now i~
being examined closely by both public agencies and researchers.

Based on an epidemiology study between 1972 and 1978, Cabeili et ai. (1979, 1982)
found that swimmers in sewage polluted marine waters on the East and Gulf coasts
experienced a higher incidence of gastroenteritis (short-term illness characterized by
nausea, fever and diarrhea). Gastroenteritis probably is caused by exposure to the
Norwalk-type viruses and rotaviruses (Rao and Melnick, 1986, and CDC, 1987). Because
gastroenteritis was the only illness that occurred with a significantly increased
incidence in swimmers, these viruses may be the major pathogens of concern for ocean
swimmers.

Cabelli et ai. (1979, 1982) also found that coliform densities did not correlate
significantly with the incidence of adverse health effects in swimmers in sewage
contaminated waters. However, the densities of enterococci correlated with the incidence
of gastroenteritis.

There has never been a study similar to the EPA study on the Pacific coast, with
colder water temperatures and possibly longer pathogen survival rates (Yates and Gerba,
1984), to corroborate EPA’s findings on the east coast. The results of other studies have
demonstrated that there are few data that support the use of coliforms as indicators of the
human health safety in marine recreational waters (Elliot et al., 1985, Salas, 1987). The
results of these health studies in conjunction with the fact that no one has ever done an
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epidemiology study on swimmers in runoff contaminated waters point to the fact that
existing state and federal recreational standards are not health based.

L

II. METHODS

A. Site Selection

Sites were selected based on historical data collected by the Los Angeles County
Department of Health Services (R. Kebabjian, unpublished data). The surfzone adjacent
to the Ashland and Pico-Kenter storm drains had the highest densities of indicator
bacteria. Only the summer data generated by the LACDHS was examined because this
is the time of peak beach use and human exposure to runoff contaminated water~.
Because these sites frequently exceeded the Ocean Plan shoreline standards for indicator
bacteria, they were selected for the study.

B. Site Descriptions

1) Pi~-Kenter Storm drain

This drain is located where Pico Boulevard intersects the beach (Figure 1). The storm
drain system drains a large area that includes much t)t Santa Monica and part of West
L.A. and Brentwood. There are two drains: one owned by L.A. County and the other by
Cal-Trans. Dry weather flow is conveyed in a single pipe underneath the beach. Flow
exits from the pipe under pressure at a zone close to the mean high tide line. The storm
drain flows year round with a typical dry flow of approximately 0.5 cubic feet per second
(Mitchell, pers. comm., 1990).

2) Ashland Storm drain

This drain is an extension of the point where Ashland Avenue intersects the beach,
approximately one half mile south of the Pico-Kenter drain (Figure 2). The storm drain
discharges from a large concrete outfall on the south side of a rock jetty near the mean
tide line. Ashland storm drain, like most of the smaller storm drains, has intermittent flow
during the dry season. The storm drain system drains a small commercial and residential
area on the south side of Santa Monica.
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C. Sampling Design and Procedures

I) Bacteriology

a) Sampling Design and Frequency

The study was carried out over a nine week period during August and September,
1989. Ideally, sampling would have occurred during weekends when the most people wer~
using the beach. However, because of the logistical requirements of the microbiology
laboratories, sampling was conducted during morning hours on Thursdays and Fridays. All
bacterial samples were tested within six hours of sampling.

Surf:zone sampling occurred on eight days over a five week period, and on 15 days over
a nine week period in each of the two drains. Replicate samples (n--3) for bacterial
analyses were collected at six sites offshore from each drain (Figure 2) and at one site
from within the storm drain itself. Samples from the Pico-Kenter drain were pumped
from pooled runoff flow redirected by a weir to the dry flow pipe. The sampling site was
approximately one quarter mile upstream from the mouth of the drain. Samples from the
Ashland drain were pumped up from the drain’s manhole approximately 200 yards
upstream from the drain’s outlet.

The six surfzone sampling points represented a grid presumably covering the most
elevated indicator counts in the surtzone. Northern sampling points for the Ashland drain
were thirteen yards from the drain because the drain empties on the south side of a rock
jetty. Also, siDgle samples were taken at 25 and 150 yds north and south of the storm
drains at ankle depth in order to provide information on bacterial densities further away
from the drains. All samples were taken from the incoming breaking surf. The ankle
depth samples were taken as the surf foam reached the sample bottle at the height of the
sampler’s ankle. The chest samples were taken where the breaking waves reached the
chest height (approximately 3 to 4 ft) of a medium sized adult. Chest depth sampling
usually occurred between 30 and 50 yards further away from the drain than ankle depth
sampling.

b) Sampling and Analysis

Samples were collected in 125 ml and one liter, high-density, sterile polypropylene
bottles, placed on ice, and transferred to the Environmental Monitoring Division’s (EMD)
microbiology laboratory at the Hyperion Treatment Plant.

Densities of total and fecal coliforms were determined according to Standard Methods
(APHA, 1985) using the membrane filtration techniques (Section 909). The nutrient
enrichment procedure was used for total coliform analyses as recommended
in Standard Methods Section 909a. Tests for enterococci followed recommended EPA
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(1985) procedures using m-E and Esculin Iron Agar media. Results were reported in
colony forming units (cfu/lO0 ml).

2) Virology

a) Sampling Design and Frequency 1
Virus sampling occurred concurrently with bacteria sampling at both drains during the

entire fifteen days of sampling. The Ashland storm drain was sampled for viruses on 14
days. Storm drain sampling occurred concurrently with surfzone sampling during the eight
days of surfzone sampling.

Fifteen days were determined necessary to ensure that there were no enteric viruses
in the storm drains sampled. This number of days without detectable enteric virus in a
sample were deemed sufficient to predict with 90% certainty that fewer than 20 out of 100
samples contain human enteric viruses (Paul Papanek, pets. comm., 1989).

b) Seed Study

Seed studies were performed using methods described by adsorption and elution
techniques (Standard Methods 913-A modified, 1985). Prior to virus sampling, two 35 gal
containers were filled with storm drain effluent. A known quantity of attenuated
poliovirus (vaccine strain) was added to each container. Replicate (n=3) grab samples (1
ml) were taken from each container at the beginning and the end of the field
concentration procedure. Concentrations of the poliovirus then were determined in these
samples, establishing baseline virus levels and effluent toxicity to the virus.

¯
The seeded runoff then was concentrated as described below. Virus levels in the final ~_~

concentrate were compared with expected levels derived from baseline measurements to
give the percent recovered. Two seed studies were completed at the Pico-Kenter storm
drain and one at the Ashland drain.

Jc) Sampling and Analysis

i) Enteric Viruses

Enteric viruses were sampled at the storm drain sites using a modified version of
Standard Method 913-A (1985). Approximately 100 g=fllons were filtered per sample.
The field sampling was conducted by James M. Montgomery Engineers, Inc. A detailed
description of the enteric virus sampling protocol is in ’The USEPA Manual of Methods
for Virology" (1984).
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The long field processing time (approximately 1.5 hours) required that sampling began
in the morning and continued until noon. Because of possible variation in storm drain
effluent from morning to afternoon, morning sampling was alternated between
the two drains.

Two-liter eluates from the field sample were delivered to the iaborato~ and
reconcentrated using an organic flocculation procedure (Katzenelson et al., 1976). Final
concentrates were detoxified prior to assay (Glass et al., 1978).

All of the samples were initially put on test (Buffalo green monkey kidney cells) for
the detection of plaque forming units (PFU). If a sample was negative for PFU then
another fraction of the sample was put on test for detection of cytopathic effect
(CPE)(Lennette and Schmidt, 1969). If the sample was positive for CPE, then the result
was confirmed by plaque assay. A detailed description for cell culture and virus assay is
presented by EPA (1984).

ii) F-Male Specific Coliphage

Replicate grab samples (n=3) were obtained on 15 days at the storm drain sites (from
splits of the bacterial samples) and analyzed for F male-specific coliphage by the Sanitation
Districts’ virology laboratory. The F-male specific coliphage assay methods used were
obtained from Dr. V. Cabelli (personal communication). See Appendix I for the method.

3. Quality Assurance and Quality Control (QA/QC)

The QA/QC protocols established by Standard Methods (APHA,1985) and USEPA
(1984, 1985) were followed. In addition the QA,/QC project plan for the study ~
approved by Rose Fong, a QA officer for EPA Region IX.

4. Other Measurements and Observations

a) Chemical/Physical

Concurrent with microbiological sampling, temperature of the storm drain runoff and
suffzone waters was measured. Also, conductivity and pH of the storm drain runoff was
determined on each sampling day.

b) Beach Observations

Among the parameters noted on the beach were number of birds on the shoreline,
number of swimmers at the site, tidal conditions, surf conditions, and general conditions
(litter, physical changes at the site, decaying organic matter on-site).
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$. Data Analyses

¯ Geometric means (+ or - 2 standard errors) were calculated for bacterial indicators
and F-male specific coliphage. The storm drain runoff and ankle depth surfzone means
may represent underestimations because the data included many values outside the
countable range (greater than, >). The chest depth means may represent overestimations
because the data often included values less than (<) the countable range.

" Correlation coefficients were calculated using Spearman’s Rank Correlation test for
F-male specific coliphage and bacterial indicators. The correlation coefficients for F-male
specific coliphage and enteric viruses were determined using logistic regression.

¯ The percentage of days which exceeded excessive levels was calculated with all raw
data. If any replicate on any day exceeded the level of concern, the day was considered
above the level of concern.

IlL RESULTS

A. Indicator Bacteria

1) Pico-Kenter Storm Drain

All of the storm drain samples exceeded excessive levels for enterococcus and total and
fecal coliforms. The frequency of measurements that exceeded the excessive levels was
lower in the surfzone compared with storm drain effluent (Figure 3). At ankle depth,

¯ excessive levels were always exceeded in front of the drain for all indicators, and except
for fecal coliforms, at the sampling point 10 yards south of the drain. At chest depth,
excessive levels were exceeded less frequently compared with ankle depths (Figure 3).

Although very few samples were taken, indicator excessive levels were frequently
¯ exceeded at sampling points 25 and 150 yards from the Pico-Kenter drain (see Table 1).

The geometric means of the bacterial measurements (Figure 4) further demonstrate the
differences in indicator densities between the storm drain, ankle depth and chest depth
samples. For both storm drains, the geometric means, 95% confidence intervals and

¯ countable ranges for the bacterial indicators are presented in Appendix 2. Storm drain
samples had mean levels nearly one hundred times the excessive levels for the three
indicators, while the geometric means of the ankle depth samples were very close to
excessive levels. The geometric means of the chest depth samples were well below the
excessive levels.

9
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The mean densities of bacterial indicators in samples from the Pico-Kenter drain
significantly correlated with each other (Table 4).

2) Ashland Storm Drain

As at Pico-Kenter, excessive levels at the Ashland drain site were exceeded most
frequently in the storm drain, and least at chest depth (Figure 5). In the surfzone, at both
ankle and chest depths, enterococci and total coliform levels were exceeded from 38 to
86 percent of the time. Densities of fecal ¢oliforms exceeded excessive levels less
frequently. Like Pico-Kenter, excessive levels were frequently exceeded at sampling points
25 and 150 yards from the storm drain (Table 1).

The geometric means of the bacterial indicators (Figure 6) also were similar to the
Pico-Kenter results. Indicator densities in drain samples were nearly 100 times above the
surfzone excessive levels. Although indicator densities at ankle depth were not as high as
Pico-Kenter, they still were above excessive levels for enterococci and total coliforms. The
reduction in densities from ankle to chest depth was not as marked as at Pico-Kenter,
geometric means of the densities at chest depth were below excessive levels.

Unlike Pico-Kenter, mean densities of bacterial indicators in Ashland drain runoff did
not significantly correlate with each other (Table 4).

B. Viruses

1) The Seeding Study

Seeding studies were carried out at the Pico-Kenter drain on August 2 and 3, 1989.
Recovery of the seeded poliovirus was 21% and 27% (Table 2). Only 2.5% of the seeded
poliovirus was recovered from Ashland runoff.

2) Eateric Virus

Human enteric viruses were detected in Pico-Kenter runoff on 11 of the 15 sampling
dates (Table 3). However, no enteric viruses were detected during the 14 days of sampling
at the Ashland drain.

To ensure that the runoff was not contaminated with poliovirus from the seeding study,
the isolates (viruses from the plaques) from the first Pico-Kenter drain sample were
identified using the LBM (Lira Benyesh-Melnick) virus pool (Lira and Benyesh-Melnick,
1960). The isolates were identified as a coxsackievirus and an echovirus (two pathogenic
enteric viruses), which ruled out the possibility that these isolates were residual poliovirus
from the seeding study. These were the only isolates identified during the study.

I0
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C. F-blale Specific Coliphnge

The Pico-Kenter indicator densities ranged from I00 to 15,000 coliphage per I00 ml
with a geometric mean of 2,200 (Table 3). The Ashland indicator densities were much
lower. They ranged from less than 10 to 4,000 coliphage per lO0 mls with a geometric
mean of only 140.

¯ There was no correlation between male specific coliphage densities and the densities
of bacterial indicators (Table 4). Coliphage densities varied independently from bacterial
indicator densities. Also, there was no correlation between male specific coliphage densities
and the presence or absence of enteric viruses in the storm drains.

¯ D. Other Measurements and Observation~

Conductivity of Ashland runoff over the 15 days of sampling, ranged from 3 to 34
mmhos with a mean of 25.2 mmhos. Conductivity of Pico-Kenter runoff ranged from 0.8
to 8.6 mmhos with a mean of 5.6 mmhos.

The ocean water temperature ranged from 18 to 20 C during the eight days of surf:zone
~ampling.

The number of seabirds within 25 yards of the storm drains ranged from none to a
high of 34. Generally, there were about ten times more seabirds recorded in the vicinity
of the Pico-Kenter drain compared with the Ashland site.

¯ IV. DISCUSSION

A. Indicator Bacteria

The first question of the study focused on whether or not elevated levels of indicator
¯ bacteria occurred in the surfzone around the mouths of storm drains. By the eighth day

of surfzone monitoring, densities of indicator bacteria were found to frequently exceed
excessive levels at ankle depth, and less often at chest depth at the two drains. Because
the question was answered early in the study, surfzone monitoring was concluded after the
eighth day. Further study is needed to assess the spatial extent of high indicator bacteria

¯ densities in the surfzone.

Although few samples were taken further than 10 yards from the storm drain at ankle
depth, indicator densities exceeding excessive levels were measured as far as 150 yards
from the drains. The City of Los Angeles’ Environmental Monitoring Division conducts

¯ daily shoreline indicator bacteria monitoring at a site (Station $6) approximately 200 yards

11
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south of the Pico-Kenter drain. The densities at Station $6 were far below state standards
on all eight days of the sampling period.

Bacterial indicator densities in Pico-Kenter runoff significantly correlated with each
other, while this was not the case in Ashland runoff. One possible explanation for the
Pico-Kenter bacterial indicator correlations was the confirmed presence of human sewage
ha the drain affecting indicator ratios.

B. F-Male Specific Coliphag¢

Mean male specific coliphage densities in the Pico-Kenter drain were over ten tim~
greater than those found in the Ashland drain (2,200 to 140). Higher densities of male
specific coliphage are expected in sewage contaminated waters than in waters without
human fecal inputs (Cabelli, pers. comm., 1989), but there was not enough information on
inputs to explain the higher coliphage densities in the Pico-Kenter drain. Also, the
variability in the coliphage data was extremely large. Conductivity data also suggest that
the Ashland drain may have had a larger input of tidal ocean water (which would have
diluted the flow and lowered the coiiphage densities) than the Pico-Kenter drain.

Other than with fecal coliform densities at Ashland, the male specific coliphage
measurements did not correlate with the densities of any of the indicator bacteria (Table
4). Also, male specific coliphage densities did not significantly correlate with the presence
or absence of enteric viruses in the Pico-Kenter runoff. However, none of the other¯
bacterial indicators correlated with the presence or absence of enteric viruses.
For the purposes of this study, none of the indicators were good predictors for the
presence or absence of human enteric viruses.

C. Enteric Vlras

The results of the seeding study demonstrated the effectiveness of the sampling
methodology in capturing enteric viruses in the field. The results from the Pico-Kenter
seed study were fairly typical (virus recoveries of 20 to 30%, Rao and Melnick, 1986) of
environmental virus sampling of water and wastewater. However, the recovery of only
2.5% of the Ashland poliovirus was extremely poor. One reason for the poor recovery
was that materials in the runoff may have negatively impacted the efficiency of the filter.
Runoff with a high oil and grease and/or humic acid content can cause the virus adsorbing
filter to function poorly. The Ashland watershed is predominantly residential, so vegetation
(a potential source of humic acid) in the storm drain would be expected as a fairly
common occurrence. Another possible reason for the poor recovery was runoff toxicity.
Future storm drain sampling for virus should include at least three preliminary seeding
studies, in order to obtain a more accurate recovery estimate.
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2) Ashland L
No enteric viruses were detected at the Ashland storm drain during the ~ampling

period. However, the problems with the sampling method’s low virus recovery decreased
the probability of detecting virus in the runoff. Also, the average conductivity of the runoff ~sampled was 25.0 mmhos which is nearly the same as sea water (approximately 32

¯ mmhos). It is clear that sea water diluted the runoff sampled. Other factors that may ,~
have affected the results were runoff toxicity, variation in runoff flow (the drain did not
flow on at least three separate days), and temporal variation in contaminant sources and
loadings to the storm drain.

3) Pico-Kenter

Human enteric viruses were detected on eleven of fifteen sampling days, indicating that
¯ human fecal waste was present in Pico-Kenter runoff during the majority of the sampling

period. The detection of a single human enteric virus is indicative of human fecal
contamination in the storm drain. Possible sources of human fecal inputs could be leaky
sewer lines, blocked sewer overflows, illegal connections, or homeless populations within
the storm drain watershed. Due to the aforementioned problems with virus recovery,
runoff toxicity to the cultured cells, etc., negative results found on four days were
considered inconclusive.

4) Quantification of enteric virus concentrations in the runoff

Detection of enteric viruses in the storm drains established that Pico-Kenter was¯ receiving human fecal inputs during the two month sampling period. However, accurate
measurements of virus concentrations in runoff can not be made because of the following
limitations:

a) In the final virus concentrates low levels of viruses would not be normally distributed.
¯ Since the entire volume was not analyzed, some viruses may have been missed.

b) One of the basic limitations of virus testing is that no cell line can detect all of the
enteric viruses present in the sample.

¯ c) Quantification using the cytopathic effect (CPE) technique is possible using the Tissue
Culture Infectious Dose or Most Probable Number techniques, but these were not
attempted with these samples. Therefore, samples exhibiting CPE could have been positive
by one infectious unit or by many infectious units.
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d) The results of the seeding studies demonstrated that the density of viruses in the "~"samples were estimated. Poliovirus recovery at Ashland drain was only 2.5%,
demonstrating the large uncertainty in the accuracy of the sampling method.

¯
e) Toxicity to cultured cells was noted in the beginning of the study and concentrates had
to be diluted prior to assay. However, the toxicity effect of the runoff concentrate on ’~enteric viruses could not be assessed. The viruses may have been inactivated and/or
experienced a loss of infectivity which could have triggered a negative result on the assays,

aa 9
f) It is not appropriate to extrapolate densities from a portion of a sample with low
densities of viruses. Only 10% of the sample was used in plaque screening.

g) One plaque forming unit or one infectious unit may be one infectious virus or a large
clump of viruses (Bitton, 1980).                                                           ~

$) Implications to rtercational bathe~

Finding evidence of human fecal inputs into the Pico-Kenter drain may affect the
public’s perception of acute health risk from swimming in the Bay. Ideally, a risk m
assessment of the virus data would be completed and sent to decision makers and risk
managers. However, the data are not available to perform a quantitative risk assessment.

1
It was previously assumed that the storm drains were completely free of sewage inputs -

except in the case of sewage overflows. However, human fecal waste was in the¯ ~
Pico-Kenter drain during August and September, 1989. There are public health risks from ~’~
swimming in human waste contaminated waters, but due to limitations of the data, it is
impossible to accurately quantify the health risk from swimming in the runoff contaminated
waters near the Pico-Kenter storm drain.

The following is a list of the limitations of the results for the purpose of risk
assessment:

a) Problems with quantification of enteric viruses in the runoff (see above). ",m]

b) The virus analytical methods do not detect all of the enteric viral pathogens. ,~

c) Runoff is a flowing medium that is extremely variable. Physical (flow, pH, total
suspended solids, etc.), chemical (oil and grease, heavy metals, etc.) and biological
(bacterial indicator densities) parameters vary greatly over time. Virus concentrations were ¯
expected to vary over time as well.

d) At low virus densities, one can not assume that the viruses are normally distributed
throughout the runoff or the surfzone after discharge. Also, there are large uncertainties

14
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in developing an accurate dilution factor for storm drains and runoff in the ocean.

L¯ e) Without knowing what viruses were in the storm drain, it is impossible to estimate the
minimum infectious dose for people exposed to virus contaminated sea water, unles~ it is
assumed that exposure to one virus would result in infection.

2
RECOMMENDATIONS

A decision table was completed before the study for the purpose of determining the
future course of this research (Table 5). Recommendations were based upon applying the
results to the decision table. The following recommendations should be implemented:

I) Investigate potential sources of human fecal input to the Pico-Kenter storm drain.
¯ A survey for the Pico-Kenter drain should be designed, tested, and implemented in order

to find the source(s) of human fecal inputs to the storm drain ~tem.

2) Conduct enteric virus sampling at an expanded number of storm drains along Santa
Monica Bay.
Enteric virus sampling should be completed at a series of storm drains along Santa Monica
Bay. The results of this monitoring effort would provide information on the prevalence             -~"
of human fecal contamination of the storm drains. Ocean sampling for virus is not
recommended until methods are better established.

¯ 3) Assess the dispersion of runoff in the shoreline environment.
One possible method of assessing the dispersion of storm drain runoff in the shoreline
environment would be the completion of a runoff dye study followed by expanded surf’zone
monitoring. The results of the runoff dye study could be compared to the
results of an expanded surfzone bacterial indicator monitoring study in order to confirm
the dye study results and to provide information on the spatial variability of indicator
densities.

4) Assess the number of people bathing near storm drains in order to estimate the
number of people exposed to storm drain runoff.

¯ Characterization of the beach going population is necessary before an epidemiology study
can occur. Observations should be made on the number of people who wade and swim
in storm drain contaminated waters. The swimming and beach going populations
should be further characterized by age, sex, and ethnicity.
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Percentage of Days where Excessive Levels of Indicator Bacteria Were Exceeded at
Ankle Depth for Pico-Kenter and Ashland at 25 and 150 Yards from the Drains.

Single samples were taken on each date.

2Pico-Kenter A~hland

25 ych 150 yd~ 25 yd~ 150
¯ n=7 days n=3 days n=6 days n=3 days

Total 86% 67% 505, 33%

Fecal 43% 33% 175,

Entero. 100% 33% 50% 67%
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TABLE 2. L

Seed Virus Recovery Exl~riment~

Runoff was seeded with attenuated poliovirus.

Virus (pfu/m!) % Recoverable Amount %
Date/Loc Start End Loss Virus (pfu) Recov.Recov.

8-2-89 520 540 0 1.4x10~ 2.9x10~ 21
Pico-Kntr

8-3-89      260 190 27 6.0x107 1.6x10~ 27

8-4-89 92    80 13 1.Sx10~ 4.5x10s    2.5
Ashland

pfu = plaque forming unit~
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TABLE &

Results of Enteric Virus and F-male Specific Collphage Collection
Values for F-male specific coIiphage are

geometric means of three replicate ~ample~.

~ F+ Colipha_~e/100 ml

Sample date Pico Ashland Pico Ashland

8/10 + ND 2600 80

8/17 + 2400 100

8~18 + 4~X~O 200

8/24 + - 4(~0 800

8~1 + 600 40

9/1 . ~00 20

9/’7 . 15000200

9/14 + 5000 < 12

9/15 + " 4000 <10

9/22 + " 1600 200

9/25 + 3000 6O0

9/27 + 2400 20

9/28 " 3000 4000

9/29 + " 5000 4000

Geomet~c mean (- or + 2 standard errors) of F-male specific coliphage densities for:
All days at Pico-Kcnter - 2,200 (1500 o 3200)
All days at A~hland = 140 (80 - 240)
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TABLE 4.

LCorrelation Matrix for Indicators in the Storm Drains

i~ Pico-Kenter

!.i Coliphage Total Fecal ~.

~ Coliphage 1.00
r2

.~ Total -0.41 1.00

"~

Fecal 4~.10 0.$9° L00

Entero. -0.18 0.6.5" 0.84"*

* = p<005
*" = p<0.01

~ Caliphage Total Fecal    Entero.

~ Coliphagc 1.00

~ Total 0.09 1.00

~ Fee~! 0.~° 0.30

~: Entero. 0.21 0.~-7 0.32
¯

Spearman rank correlation coefficients (Rho values) for Ashland and Pico-Kenter drain
were determined using the geometric means of the three replicates for each sampling
The upper limit of the countable range was substituted for those mean densities that
exceeded the maximum countable range. There were fifteen different sampling dates for
Pico-Kenter and 14 different dates for Ashland.

R0047157



DECISION TABLE
POSSIBLE OUTCOMES OF SURFZONE PATHOGEN ASSESSMENT

Result Virus Indicator Indicator Decision
in Drain in Drain in Sud

1 - - Repeat following
summer

2 . + Repeat following
summer

3 + - Sanitary survey;,
repeat following

summer. Sample
for virus in

4 + + surf if no con-
trollable source

5 + + + Sanitary survey,
sample for virus
in surf; expan.
deal surf study in
following summer"

6 + + Sample for virus
in surf; expanded
surf study in fol-
lowing summer*

indicates below acceptable microbial levels;
+ indicates al3ove acceptable microbial levels.

expanded surfzone study
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SANTA MONICA ~[

Muni¢ll~l ~ VARD

MARINA
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PACIFIC OCEAN

Figure 1. London of sampling site~
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Surf Zone Monitoring Sampling Scheme

Surf Zono

_ _ ,       ~ Su~ ZoneStorm ura~n     (~ ~ ~Sampllng Points

Figure 2. Station locations in the surfzone and storm drain where monitoring took place.
Samples were taken on eight days in August and September of 1989.
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TOTAL COLIFORM8

"~ 0

FECAL COLIFORM8

ENTEROCOCCI                                                           ~

¯

¯Figure 3. Percentage of sampling days where excessive level of bacterial indicators were
exceeded near the Pico-Kemer storm drain (excessive levels: total cotiforra~ = I000 CFU
/100 ml, fecal coliforrns = 200 CFU/100 mI, enterococci =. 24 CFU/100 ml). Triplicate
samples were collected for eight days from the surf:zone and on I.~ days from the storm
drain.

!
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TOTAL COLIFORM8                                     - 0

FECAL COLIFORM8

ENTEROCOCCI

~ ~o~o

ENTEROCOCCI

Figure 5. Percen~ge of ~mplin8 da~ where execute Jcve~ of bacterial indi~on were
exceeded near the ~hland sto~ drain (exce~we ]eve~: total ~fo~ = l~ CFU/I~
ml, feca] colifo~s = 2~ ~/I~ ~ emer~i = 24 C~/1~ ml). T~pIi~te ~mples
were collected for ei~ ~ &ore the su~ne and on 15 ~ &ore [he s~o~ drain.
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ASHLAND STORMDRAIN

1:7"71 TOTAL COUFORMS

"~ 100000 I--’1 FECAL COUFORMS

°° ~ ENTEROCOCCUS

STORMDRAIN IN ANKLE DEEP IN CHEST DEEP
EFFLUENT WATER WATER

Figure 6. Geometric means of bacterial indicator densities (colony fonuing uni~ - CF’U
per 100 ml) at Ashland storm dram are represented The storm dram runoff and ankle
depth surfzone means may represent underestimations because the data mcludad many
values ouuide the countable range (greater than, >). The chest depth means may
represent overestimation~ because the data often included values le~ than (<) the
countable range. Geometric means were calculated fi’om data collected on eight ~,ampling
days with three repl~cateJ per station.
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APPENDIX 1. PERTINENT INFORMATION ON ~ BACTERIOPIIAGE 0

The proprietary aspect to this methodology is the host strain of ~.scherichia col._~i which contains an LF+ plasmid carrying resistances to ampicilJin and streptomycin. The host used in this study was the VJ.
Cabeili hOSL Media and procedures were also from Cabelli eL aL and they should be credited.

r7 Bacteriophage.Water Concentration Technique

1. Allow sample to warm to room temperature..

2. In a 250 ml centrifuge bottle add l g ~ tryptone (Difco Laboratories, Inc., Detroit, MI) and
1 g powdered beef extraa (Scoll Laboratories, inc., Ft~kviile" RI).

3. Add 100 mi sample to centrifuge bottle, and ~

4. Add 10 mi of host (F amp) culture grown 3-4 h in u~ptone broth.

5. Incubate at 32°C on a rota~ shaker set on low (veT slo~) for 50 minutea.

6. Centrifuge at 9000 x g for 15 rain. at 3.4°C

7. A,~pirate all except 10 nd out of centrifuge bottle.

& Resnspend pellet in the remaining 10 ml volume.

9. Assay these 1O mi by adding 2.5 ml volumes to 2.5 mi amounts of double strength top (soft) agar,
tempered to 46-50°C, for each of 4 piatc~.

10. Mix immediately, pour top agar on bottom agar plates, and spread over entire plate surfaces by
gentle swirling.

11. Incubate 18-24 h at 35°C.

12. Count plaques and calculate 12 per 100 mL

Note: Do not shake host (F amp) culture vigorously. Vigorous mixing of host strain celts will
remove pili and inhibit 1"2 infection.

The 3-4 hour culture added in step 4 can be established by adding a few milliliters of an overnight
grown broth culture. The broth used for the overnight culture should contain ampiciilin and
streptomycin at the same concentration as bottom agar.

Media for 12 phage procedure

Ttyptone Broth for 3-4 h host strain (F amp) cultures and for all dilutions involving 1"2 Bacteriophage.

~ Amount per liter

Tryptone 10 g
Dextrose 1 g
NaCI 5 g
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"ONote: Tnjpton= broth is used for dilutions b<~aus~ it helps to disl~rs~ bacl©riophag~ a~

~mm~ clumping of ~

Top ~r for ~ ~e~p~ P~ ~

P~ double strcn~h (2 x) ~ ~

Na~ 10 I
a~r 14 I
~ ml o~ 1 M ~

H~t to d~l~ and db~ ~ ml ~lum~ W ~
S~or¢
Au~ve 15 mi~., I2I°C and ~1 Io ~C ~o~ ~ing ~1 ~lu~ (Z5 ml) ~mp~

~ttom Agar ~or ~ ~cteriophag= Pbgue ~y and Sl~k Cuilu~ o~ H~t S[Bin ~ amp).

T~to~ 10 I

12 g

~d ~etic s~i~ng ~r to ~ Aut~ 15 mi~, 121~
~1 to 45-~

ampi~llin 0.015 g
strepto~n sul~te 0.015 g

~ctimlly m~ gently, then ~ur p~

Note: Main~in the host st~in on t~tone ~ttom agar slan~ ~n~ining 15 microg~m ~r ml ~ch
ampi~llin and streptomycin sulfate. Grow overnight at 35°~ then store in a refrigerator (2~) for up to
~e~i w~. U~ th~ wor~ng st~k culture to in~iate t~tone b~t~ when ~D a~ to ~
~o~

St~k ~ltur~ of the h~t strain m~t ~ main~in~ on antibiotic~n~ining m~ to i~u~ the
~1~ ~n~in the F+ pi~mi~
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APPENDIX 3. GLOSSARY OF’ SCIEN’rlFIC TERMS

¯ Bacteriophage: A virtu replicating in, and dmu.oyin| haaeda.

Coliform (’Total �oliform) a large group of t~cterla that has the ability to ferment
disao:haride sugar lactose. The group includes members of the
family including the genera Escherichi~, t~lLe.f!~.~ Klebsiella. Ari~na. and
Citrobacter. Other genera within the family Tr,~a.~g~$.I~ can have biotypes

¯ that may occasionally fermea~ ~

Coliphage A vinm that infeca coliform

Colony forming A visible mass of organisms developing f~om one or a group of tn~eria. The mass
unit (�~u) rmuits from the bacterial cells reproducing themselves on an apt plate.

Cytopathic An analytical technique in which virus may be detected by the microscopically
effect (CPE) visible changes the virus cause~ in Ihe host ceils a~ the re~ult of the virtu

reprmucing iuelL

Enteric vinm Am/of over 110 different types of v/rut whic.h are transient inhabitants of the
¯ human game-intestinal traa.

Entemcoceus A group of bncteria consisting of a number or’ species of the genus
such as S. ~ ~. faecium ~. ~ ~. boris. ~;. ~ and S. t, allunarum.
They all give a positive reaction with Laace~ield’s Oroup D anttsera and have been
isolated from the feces of warm.blooded animal&

Epidemioiogy A branch of medical science that deals with the incidence, distribution, and control
of disease in a population. An epidemioiogy stud), ~ to sum the factors controlling
the prmence or absence of a all.reuse or pathogen.

F-male specific A specitic type of coliphage that will only infect a bacterium possessing a receptor
.¯ coliphage for the virus on the bacterium’s conjugation tube (F pillus or sex piilus). Oenetic

materml may be exchanged between organism through the conjugation tube.

Fecal coliform A subgroup of the total coliform group. Separation into this subgroup is based upon
the fecal coliforms’ ability to ferment la~ose at elevated temperatures a~ well
as 35°C, the optimum for total coliform. Members of the fecal coliforms are found

¯ in the fecm of various warm-blooded animals, and have been used as a more
definitive indicator for recent fecal pollution The fecal subgroup defines primarily
~ ~ and occasionally ~ sp.

Geometric mean The sum of iog-trausformed values of all the measurements ~ivided t,y the total
number of measuremeu~

¯ Humic acid Any of various organic acids produced during partial decomposition of plant or
anlma/ matters.

Indicator The bacteria which are consistently associated with a particular environmental
bacteria condition, e.g., presence of human pathogen. Their presence i~ indicative of the

¯                              existence of these conditions.
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Infectious dose The level or concentration of a contaminant (’bacterial or viral) that is necessary to
cause an infection.

Meningitis A disease caused either by virus or becterLt in which inflammation of the brain
membranes oceu~

mmhm .A unit of measurement ~f electrical conductance of a given substance (liquid, gas or
solid) expressed in thousandths.

Seed study In this contex;, a calibration experiment in which ¯ known amount of virus was
added to storm drain water, the mixture was processed through the virus
concentration equipment and the final sample assayed. This type of study aliows for
a gauge on how efficiently the equipment is working, given the conditions of the
water being tested.

Pathogen An organism that causes illnem.

Polio Short for poliovirus, or poliomyelitis.

Poliomyelitgs An a~ute infectious disease affecting the spinal cord or brain stem. The destruction
of motor neurons in the spinal cord resulu in Ilaccid paralysis.

Polic~irus An enteric virus of the Picoruavirns group, Enterovirus subgroup. There are three
separate antigenic types of poliovirus. The causative agent for poliomyelitis.

Plaque-forming An infectious virus or group of viruses that replicates in an indicator system, such as
unit (pfu) tissue or bacteria, causing a localized lesion or destruction of the cells in that area.

The technique is quantitative for infectious viruses.

Quality assurance (QA) is a system of activities to evaluate the cffcctivenes,~ of the
laboratory’s quality control program. Quality control ((:~:) is a system of activities
designed to generate the quality of data necessary to me~t the m~is of the
lalx)ratory, usually referring to consistency and reliability of the data.

Sewage Refuse liquid~ or wa.~te matter usually carr~nd off by undergroud condui~

Storm drain Pipes and/or channels running either on the surface or underground which collect
and divert storm water or urba¯ runoff into the ocean, rivers, lakes, or treatment
fac~lifies~

Surfz~ne Not a well-defined scientific term. It usually refers to the intertidal area of sandy
beaches where sea water levels change between high and low tide.

Watershed A region or area bounded peripherally by geographical features causing rainfall to
6rain to a particular Ixxly of water.

t
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’ ’ GLOSSARY

L

- Bacterial Indicator Counts. one way of estimating the amount of untreated sewage in

contaminated water is to test it for bacteria that are commordy found in human waste. The 1

- 2: ,-.
amount of these bacteria found can then "indicate" the amount of contamination even if

¯ _ they themselves ~e not pathogenic.

’ Bathing (or swimming) - by bathing, subjects had to immerse their faces in the water,

~ ._ incidental splashing of the face would not quali~ as "bathing" for purposes ofthis study.

~
-’ "Cabelli-type" -refers to the Victor Cabelli’s classic studies comparing health outcomes

; in swimmers versus non-swimmers while monitoring marine water quality. His studies

- were sponsored by the Environmental Protection Agency in the late seventies and early

eighties,
r --

~ Cohort - the study group being followed over a defined period of time.

3- Colony forming units (cfu) - the unit of measure used to evaluate the bacterial indicator

- counts. It refers to the density of the bacterial colonies grown per lOOmL of water

~ sampled.

-.
Confounder - an independent risk for the outcome of interest that is also associated with

_ the exposure of interest so it can distort its apparent effect on disease outcome.

Cytopathic Effect (CPE) - microscopic observations of changes in the morphology

and/or growth rate of a cell culture assay system resulting from infection of the cells by

vireo

iii
-
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Downcoast - in this study refers to the area south of the storm drain of interest.

Enteric Viruses - refers to a group of viruses transmitted through human waste. Can

cause a va~ety of adverse health effects.

Enterococcus. (formerly known as Streptococcus faecalis). A bacte6a that is part of the

normal flora found in human and animal waste. Commonly used as a bacterial indicator.

E. coli. another bacteria normally found in human waste. Is ~omefimes ~ a~ a

bacterial indicator.

Fecal Coliforms. a group of bacteria from the intestinal tract ofhmmms, mammals and

birds, commonly found in urban run-off. Commonly used as a bacterial indicator of the

presence of ~ewage.

HCGII - (highly credible ga~troenteritis one) - defined for this study a~ a per~n

having either 1) vomiting 2) dia~hea and fever 3) stomach pain and fever. ~ i~ the

standaxd definition for this symptom complex as defined by the EPA and ~ by many

previous studies.

HCGI 2 - (highly credible gastroenteriti~ two) - defined for tiffs study as a person

having vomiting and fever.

Indicator Count~-refers to bacterial indicator count~ as defined above.

Odds Ratio - it approximates the risk ratio in this study. (See R~sk P, zfio below).

Pathogenic - refers to orgaxfisms that cause di~ase.

PEPS - Pop~at~on Esth~ation and Pro.ject~on System from LA County 1993.

Plaque Forming Unit (PFU) - macroscopic hole(s) in the monolayer of a cell culture

~say system resulting ~rom localized lysis of the cells in the monolayer that initially

iv
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V
" began with infection of one cell by an infectious unit of virus. In the PFU ~ssay 0

_ technique, agar is incorporated into the medium so that cell lysis resulting in release of L
additional infectious virus restricts the infection of new cells to only the adjacent healthy

cells. Multiple cycles results in a hole in the monolayer.                                               1

- Plume - refers to the quantity and direction the run-off from the storm drain takes when it

2
_

enters the ocean. Due to ocean currents, it is generally believed that plumes firom the

storm drains considered in this study usually go downcoast, but this may not always be

the case.

RR (Risk Ratio) - a measure of relative effect comparing the symptom risk of exposed

subjects to subjects in a different exposure category.

SRD (significant respiratory disease) - in our study defined as a complex of symptoms

that include; 1) fever and nasal congestion; 2) fever and sore throat and 3) cough with

sputum.                                                                             /,~

Study Area 1 - defined as the area within 100 yards upcoast and downcoast of the storm

drain of interest, the "exposed area’.

Study Area 2 - defined as the area 400+ yards upcoast and downcoast of the storm drain

of interest, the "control area".

Total Coliforms - bacteria that can originate fi’om soil, plants, human and animal

5waste. Commonly used as a bacterial indicator.

Total Coliform/Fecal Coliform Ratio - a ratio used by bacteriologists as an additional

bacterial indicator. For those wisl~ing to know more, the baseline ratio is derived f~om

the cut-offpoints of total and fecal coliforms, l O00(total)/’2OO(fecal)=5. When one is
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exposed to sewage cont~nated water the fecal coli£orms increase thus deer~sing the
I~I T.

ratio to <.S. I

Up¢oast-refers to the area north of the storm drain of interest, t ,~

Water Sampling-In this study refers to t~ing samples of ocean water in front of the t~

2-
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Addendum

. Subsequent to our submktinS the final report, we were asked to ca!cu~te a "cumulative"
~gstimste of risk for swimmers" in front of the storm drain v~rsus swimmers at kast 400 yards

~--from ¯ storm drain, as ¯ supplement to Tables 17 and 65. "/’nere were five individual .

-- symptoms associated with swimming in front of the drain (fever. chills, ear discharge,

vomiting, and coughing with phlegm) and two composite variables (HCGI2 and SRD).. We

---.:-gakulated the absolute risk and relative risk of subjects reporting one or more of the five

individual symptoms listed above. We calculated a similar estimate for subjects having at

least one of the two composite variables. We also estimated the attributable number of cases.

Rcsulu are presented in the table below. The number of new cases reporting’ at least one of

Ihe five symptoms that were significantly associated with swimming in front of the drain is

373 per 10,000 exposed subjects. The corresponding attributable number of HCGI2 or

is 314. (’Please note that’one cannot derive the numbers below from adding the numbers in

Table 17 or 65 since subjects could report experiencing more than one symptom, so the

numbers are not independent and mutually exclusive.)

Table AI. E .fleets of distance from drain on combination of symptoms.

Swim at Drain Swim at 400 yds
(827 exposed) (3030 exposed) RR* AN~’

Symptoms       Number IEsk Number Risk

~1 symptom~      101 0.12 237 0.08 1.44 373 -

HCGI2 or SRD 75 0.09 180 0.06 1.53 314

* Relative risk �omps.,’h~ twtmmers at drain to thee at 400 yards

’~ Am’~tble ntm~ber, which estimates the number of new occurrences of the specified outcome
attn’butable to swimmi~ at the drain (for every 10.000 pgople swimming there) venus swimming 400

$ The number of s~bjec~ who reported at le~t one of the statistically significant individual symptoms
(i.e. fever: ch~ e~r di~harge, ~o~-.8, ~r �~8 .~ with p~egm).

A-I
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A cohort study was conducted to investigate the possible adverse health effects of

bathing in Santa Monica Bay and whether the risks of ill health outcomes were associated

with utban runoff from storm drains. Exposures of primary interest were pathogens that

produced acute illnesses (for reasons discussed in out original proposal, chronic health

effects were not studied).

Three beaches with a wide range of indicator counts and high density of bathers

were studied. The beaches were Santa Mort/ca Beach (near the Ashland Avenue storm
drain), Will Rogers Beach (Santa Monica Canyon Channel or storm drabs) and Sm’fi’ider

Beach (near Malibu Creek).

Persons who bathed and immersed their heads in the ocean water were potential

subjects for this study. There were no restrictions based on age, sex, or r~ce. Persons

who had bathed at the study beaches, Mothers’ Beach in Marina de] Rey or near the Santa

Monica Pier within seven days of the study date were excluded, as were subjects who

bathed at the study b~aches (or Mothers Beach or ~e~ the Santa Moni~ Pier)

the date of the beach interview ~nd the telephone follow-up. Subjec~ ~o bathed

multiple days l~d to be excluded since one of out primary rese.~’~h qu~tions ~

whether risk of health outcomes was associated with levels of specific indicator

organisms on the day a subject entered the water. Given the range of incubation periods

for the outcomes of interest and that the counts were quite variable from day to day, it

would have been impossible to link subjects’ experiences with specific counts on a given

day if they were in the water on numerous days. Persons bathing within 100 yards

upcoast or downcoast of the storm drain and persons bathing greater than 400 yards

beyond a storm drain were targeted for this study.

For this study, 22,085 subjects were interviewed on the beach to ascertain

eligibility and willLngness to participate. Of these, 17,253 subjects were found to be

eligible and able to participate (had a telephone and were able to speak English or

Spanish). Of these, 15,492 agreed to participate. Eligible subjects who agreed to
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participate were then interviewed about basic demographic data and about their bathing,

includi~g type of bathing activity (particularly immersion of the head into ocean water).

Distance from the storm drain, gender, age, and race of the subject were noted by the

interviewer.

On the same days that subjects were recruited, morning water samples were

collected at ankle depth at O, 100 yards north and south of the storm drain, and 400 yards

north or south (depending on which area was used as a "control" area). Samples were

analyzed for total and fecal coliforms, enterococci, and E. coll. In addition, one sample

each Friday, Sat=’day, and Sunday of the study was ~ken in the storm drain (0 yards)

each study beach and analyzed for enteric viru,~,s.

Nine to fourteen days after the interview date, subjects were interviewed by

telephone to ascertain the occurrence(s) of fever, chills, eye discharge, earache, ear

discharge, skin rash, infected cut, nausea, vomiting, diarrhea, dian’hea with blood,

stomach pain, coughing, coughing with phlegm, nasal congestion, sore throat, and a

group of symptoms indicative of highly credible gastrointestinal illness (HCGI) and

significant respiratory disease (SRD). Of the 15,492 subjects interviewed on the

we were able to contact and interview 13,278 (86% follow-up). Of these 13,278, 1,455

were found to be ineligible because they bathed (and immersed their heads) at a study

beach between the day of the beach interview and the telephone follow.up. This lel~

11,793 eligible subjects who provided data that were analyzed for this study. Of these,

107 were excluded because they reported not immersing their faces in the ocean water,

Analyses addressed the following two questions: 1) What are the relative risks of

specific adverse health outcomes in subjects bathing at 0, 1-50, and 51-I00 yards from

storm drain compared to subjects bathing at the same beach~ but beyond 400 yards from a

storm drain? 2) Are risks of specific outcomes (e.g. highly credible gas~ointestinal

illness; ear, eye and sinus infections; upper respiratory infections; skin rashes and

lesions) among subjects associated with levels of the bacterial indicators (or viruses)

mentioned above.

2
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V
As a measure of strength of association, we relied initially on the risk ratio (IL~),

0
which expresses the risk (proportion of subjecte who report a given symptom) among

Lsubjects who bathed, for example, in front of the drain (0 yards) versus the risk ~nong

subjects who bathed 400+ yards from the drain. Comparing subjects who swam at 0

versus 400+ yards from the drain for all three beach sites combined, statistically

significant increases in risk were observed for fever, where the RR-I.57 (95% C.L. -

1.17-2. I0), chills RR=I.58 (1.04-2.39), ear discharge RR=2.27 (I. 14-4.51), vomiting 2
RR=1.61 (1.01-2.56), coughing with phlegm RR=I.59 (1.10-2.29), a group of sympton~

we labeled highly credible ga.~a’ointestinal iliness 0/CGI 2) RR=2.11 (i.12-3.97), and ¯

group of symptoms indicative of sigrdficant respiratory disease (SRD) RR=1.66 (1.25-

2.21). These increases in risk were observed predominantly at the distance of 0 yards.

A second set of analyses was completed, restricted to days when the total ¢oHform~ to

fecal coliforms ratio was greater than 5 for the water samples taken at 400 yards. The

rationale was to exclude days when the plume from the drain or some other source of

high counts apparently reached the 400 yard area, malting tlds less than ~n ideal "control"

zone. The relative risks for the seven outcomes cited above all increased. In addition,

some significant increases in risk were observed for adverse health effects at distances of

1-50 and 51-100 yards from the drain, compared to 400+ yards from the drain.

The results for distance did not change when adjusted for age, beach, gender, race,

Califonda versus out-of-slate resident, socioeconomic status, and worry about potential

health hazards at the beach. Distance results also did not change substantially when

controlled for each bacterial indicator.

A number of approaches to analyzing the effects of bacterial indicators were taken.

We firs~ calculated risk ratios for the lower and higher cutpoints described in the text (e.g.

200 and 400 colony forming units, or cfu, for fecal coliforms). Very few associations

were observed when these cutpoints were used. None were detected for E. coil at lower

cutpoints (35 or 70 cf~). Earache RR= 1.46(I .06-2.00) and runny nose RRffi1.24(1.00-

1.53) were a~sociated with E. col/at the highest cutpoint of 320 cfu. Only skin rash was

~sociated with total and fecal �oliforms using the cutpoints of 10,000 and 400 cfu,

3
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respectively. Diarrhea with blood RR=4.g (I.12-I~.91) ~nd HCGI I RR=I.44 (1.03-

2"03) were associated with enterococci, t~lg the hig!~ ~.tapoiat of 106 ~u.
It is conceivable that real increases in~k might hav~ been missed with these

cutpoims, particularly since they were nodased on dm~ that were generated by pt%-vious

studies of Santa Monica Bay, so we also mkadated odds nttios from categorical models

using quintiles (of bacterial indicator ievdO md ~ �ontinuou~ models. For the

continuous linear (on iogi~c scale) modd,, the odds tutios correspond to a unit increase
equal to the difference between the 90th sd lOth Ix~’u~es (i.e. the diff~.tence betwe~
the midpoims of the fifth and fu3t quintila). In gem:ral, results from the categorical

models resembled results using the cuq~i~s (I~ define d~chotomies) descn’bed shove.

The continuous models yielded a numb~sfpositive ~ciations. For E cell, small but

statistically significant associations were~en for skin rash and stomach pain. Only skin

rash was associated with total coliforms. [,ev~, skin rash, and HCGI I and 2 were

associated with fecal coliforms. For enm~’ci, significant positive associations were

noted for fever, skin rash, nausea, dian’h~ sWmach pain, coughing, runny nose, HCGI I,

HCGI 2, and SRD.

In addition to investigating single ~ indicators, associations bet~,-een adverse

health effects and the ratio of total to feral ¢oHfonns, and the ratio of total �oliforms to

enterococci were investigated. For the ~I to fecal ratio, we initially used a outpoint of

5.0, assuming the risk may be higher wl~es the ratio is smaller. For the entire data set,

significant associations were observed f~diarrhea RR--I.2$ (I.05-1.51) and HCGI 2

RR=1.87 (1.20-2.90). We then estimated�fleets of this ratio restricted to subjects in

water where the total coliforms exceeded 1,000 cfu. Significant effects were observed for

nausea RR=I.48 (I .08-2.04), dian-hea RR,,I.40 (I.07-1.85), and HCGI2 RR=3.12 (1.60-

6.07). We also conducted a similar analysis restricted to subjects in water where the tot, al

coliforms exceeded 5,000 cfu. Significant effects were observed for fever, eye discharge,

skin rash, nausea, diarrhea, stomach pain, nasal congestion, HCGI I, and SRD. Risk

ratios ra~ged f~om 2-7. We then conducted a similar analysis restricted to subjects in

water where the total coliforms exceeded I0,000 cfu. Here we observed signiticant

4

R0047188



V
associations with eye discharge, ear discharge, skin rash, nausea, dlan.bea, stomach pain,
nasal congestion, HCGI 1, and HCGI 2. The significant RR’s ranged from 2-39. All the Leffects noted above became consistently stronger as the analyses were increasingly

resu’icted to occasions with h~gher counts of total coliforms. Since this ratio appeared to

1be informative, a range ofcutpoints (2, 4, 6, g) was subsequently investigated. Ther~ was

a consistent pattern of s~’onger risk ratios as the cutpoint became lower (when the

2analyses were restricted to times when total �oliforms exceeded 1,000 or 5000 cfu), with

the strongest effects generally observed when the cutpoint of 2 was used. The

consistency of the results suggests the observed associations are real.

None of the bacterial results changed when adjusted for age, beach, gender, race,

California versus out.of-state resident, socioeconomic status, and worry about potential

health hazards at the beach. They also did not change when we adjusted the bacterial

results for distance from the drain.

The analysis of samples for enteric viruses yielded seventeen samples (taken in the

storm drain) that were positive for enteric viruses. This number of positive samples did
1not enable us to conduct many analyses; however, we were able to compare the frequency

of outcomes reported by subjects who were swimming within 50 yards of the drain on

days when samples were tested for viruses and found to be negative versus days when the

samples were positive for viruses. Results are presented in Table 73. Although based on

small numbers, a number of outcomes were reported more often on days when the

samples were positive for viruses, including fever (RR=I.53, 95% CI 0.97-2.42, p-value

0.07); vomiting (RR=1.89, 0.94-3.78), HCGI-! (RR=I.74, 0.99-3.06) and HCGI-2

(P,.R--2.26, 0.91-~.60). Results remained essentially unchanged when adjusted for

covariates or for each bacterial indicator. Research with gene probes is ongoing and will

be presented in an addendum at a later date.

The attributable number for noteworthy distance and bacterial indicator results was

also calculated. This am’ibutable number is an estimate of the number of new cases of a

specific adverse health outcome tha~ is am’ibutable to the exposure (distance or bacterial

indicator) of interest. For a number of outcomes, the am’ibu~able number ranged into the
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indicator) of interest. For a number of outcomes, the attributable number ranged into the
gl LlO0’s of new cases per 10,000 exposed subjects (complete results are presented in

Tables 65-70).

In summary, both sets of results (the positive associations between adverse health
effects and a) distance from the drain and b) bacterial indicators and presence of enten~

viruses) taken together strongly suggest that there is an increased risk of a relatively
’ ’ 2

broad range of symptoms caused by swimm~g in ocean water at the beach sites in¢lud~

in this study, particularly close to the dra~ and when indicator densities inc~ase or

ratios between selected indicators decrease.
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1. INTRODUCTION O

LAt the time this study began, there .had never been an epidemiologic study of

persons who swam in marine waters contaminated by heavy urban runoff. Waters

adjacent to the County of Los Angeles receive runoff from a system of storm drains yesr

round. Even in the dry months of the summer, an average of I0-25 million gallom of

runoff (or non-storm water discharge) per day enter Santa Monica Bay from the storm 2
drain system (this includes, of course, substantial flows from permitted discharges

beyond the control of the owner/operator at the facility). These drains m-e sclmmted

�ompletely from the municipal sewage system of pipes taxi treatment plants; w~ters

collected by the storm drain system art not subject to treatment and art discharged

directly into the ocean at a number of sites. Years ofmonltoring by public agencies and

recent surveys by the Santa Monica Bay Restoration Project have demonsu’ated that total

and fecal coliforms as well as enterococci are sometimes elevated in surf-zones adjacent to

storm drain outlets; pathogenic human enteric viruses have been isolated from storm

drain effluents, even when levels of all indicators, including F2 male-specific

bacteriophage, were low ($MBRP, 1991). Sewage spills and hydraulic overload

following rainstorms occur intermittently and may lead to discharge of primary.t~ated

sewage and floatables such as tampon applicators into storm drains (NRDC, 1991); leaky

sewer lines, illegal sewer connections, blocked sewer overflows, leaky septic tanks and

local direct human sources (such as the transient population and illegal dumping of

recreational vehicles) may also contribute human waste to storm drains emptying into the

bay (SMBRP, 1990, 1992). At least 338 beach closures/advisories (many due to high

bacteria levels attributable to storm drain runoff) occurred in Los Angeles and San Diego

Counties in 1990 (NRDC, 1991). Water sampling at varying depths and distances from

storm drains has established that a gradient of water quality (as measured by bacterial

indicator densities) exists at Santa Monica Bay beaches receiving storm drain effluent

(SMBKP, 1991).
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Beaches in Santa Monica Bay are heavily used during the summer months. It b

estimated mat 50-60 million persons visit Santa Monlca Bay beaches annually. Concern

about ~dverse health effects due to swimming in the bay has been raised by interns-ted

parties (SMBRP, 1995), citing numerous anecdotal r~orts ofilinesses that were

perceived t~ be caused by swimming in the bay. "Is it ~afe to swim in Santa Monica

Bay?" appeared to be a prevalent �oncern.

"P:ese circumstances (high volume ofurban runoffin storm drains, numerous d~y~

with high levels of bacterial indicators, isolation of pathogenic human ~nterie virus~

even when water quality indicator densities were low, heavily populated be.~h~ md

concern about adverse health effects) provided the motivation to study the possible health

effects of swimming in the bay. It was decided by the TeclFdcal Commit~e and th~
Management Committee of the Santa Monica Bay Restoration Project (SMBRP) that an

¯ epidemiological study of bathers in Santa Monica Bay was the most direct ~nd relevant

: means of addressing the question, "Is it safe to swim in Santa Monica Bay’ff A pilot
study was conducted in the summer of 1994 to assess the feasibility ofa large-se~le

study. The protocol for the large scale study was revised as a result of this pilot study and

was subsequently approved by SMBRP.

II. MATERIALS AND METHODS

A cohort study was conducted to investigate the possible adverse health effects of

bathing in Santa Monica Bay and whether the risks ofill health outcomes were associated
with urban runoff from storm drains. Exposures of primary interest were pathogens that

produced acute illnesses (for reasons discussed in our original proposal, chronic health

effects were not studied).
Three beaches with a wide range of indicator counts and high density of bathers

were studied. The beaches were Santa Monica Beach (near the Ashland Avenue storm

drain), Will Rogers Beach (Santa Monica Canyon Channel or storm drain) and Surfrider

Beach (nea~ Malibu Creek). Maps indicating beach sites are included in Appendix E.
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V
Persons who bathed and immersed their heads in the ocean water were potential

subjects for this study. There were no restrictions based on age, sex, or race. Persons L
who bathed at the study beaches, Mothers’ Beach in Marina del Rey or near the Santa

Monica Pier within seven days of the study date were excluded, as were subjects who

bathed at the study beaches (or Mothers Beach or near Santa Monica Pier) between tbe
1

date of the beach interview and the telephone follow-up. Subjects who swam on multiple

2days had to be excluded since one of ou~ primary research questions was whether risk.of

health outcomes was associated with levels of specific indicator organisms on the day ¯

subject entered the water. Given the range of incubation periods for the outcomes of

interest and that the counts were quite variable fi’om day to day, it would have been

impossible to link subjects’ experiences with specific counts on a given day if they wt’re
in the water on numerous days. Persons bathing within 100 yards upcoast or downc~-t

of the storm drain and persons bathing g~eater than 400 yards beyond a storm drain were

targeted for this study.
For this study, 22,085 subjects were interviewed on the beach to ascertain    r                   1

eligibility and willingness to participate. Of these, 17,253 subjects were found to be

eligible and able to participate (had a telephone and were able to Speak English or .                    ~ ~
Spanish). Of these, 15,492 agreed to participate. Eligible subjects who agreed to                       3

participate were then interviewed about basic demographic data and about their bathing,
including type of bathing activity (particularly immersion of the head into ocean water).                  B

Distance from the storm dra~ gender, age, and race of the subject were noted by the

interviewer.

On the same days that subjects were r~cruited, morning water samples we~
collected at a~dde depth at 0, 100 yards north and south of the storm drain, and 400 yards                 6

north or south (depending on which area was used as a "control" area). Samples were

analyzed for total and fecal coliforms, enterococci, and E. coil In addition, one sample

each Friday, Saturday, and Sunday of the study was taken in the storm drain (0 yards) at

each study beach and analyzed for enteric viruses.

9
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Nine to fourteen days after the interview date, subjects were interviewed by

telephone to ascertain the occurrence(s) of fever, chills, eye discharge, earache, ear

discharge, slain rash, infected cut, nausea, vomiting, dian’hea, di~hea with blood,

stomach pain, coughing, coughing with phlegm, tarsal congestion, sore throat, md a

group of symptoms indicative of highly credible gastrointestinal illness (HCGI)and

sigr~i~cant respiratory disease (SRD). Of the 15,492 subjects interviewed on the beach,

we were able to contact and interview 13,278 (86% follow-up). Of these 13,27g, i,455

were found to be ineligible because they swam (and immersed their heads) at a ~tudy

beach between the day of the beach interview and the telephone follow.up. Thia left

11,793 eligible sub.iects who provided data for this study. We excluded 107 ofthe~

subjects because they reported n6t i~mersing their faces in ocean water, leaving i 1,686

subjects for analysis.

Analyses addressed the following two questions: 1) What are the relative ~ of

specific outcomes in subjects batl~g at 0, 1-50, and 51-100 yards of a storm drain

compared to subjects bathing at the same beach, but beyond 400 yards of a storm drain7

2) Are risks of specific outcomes (e.g. highly credible gastrointestinal illness; ear, eye

and sinus infections; upper respiratory infections; sign rashes and lesions) among

subjects associated with levels of the bacterial indicators (or viruses) mentioned above.

Given this design of the study, we are not able to address the effects of repeated

exposures or chemica~ contamination or special at risk populations.

A detailed description of the study follows, including sections on s~tdy

preparation, data collection (beach and telephone interviews), collection of water

samples, laboratory analyses of w~ter samples, and statistical analyses of the da~

Study Preparation:

Staff Recruitment and Selection:
T~.e project coordinating team of the Santa Monica Bay Beach Study consisted of

a multi-ed~.,~ic group of researchers w~th ex~ensive experience in the design and conduct

ofepidemiologic studies. Included in this team were the study’s principal investigator,

the principal project coordinator, the study physician, and several professionals with
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diverse research backgrounds and practical expertise in data collection, management snd 0

analysis. L
Other staff were recruited from several sources (malnJy UCLA and Santa Monica

City College) by fliers and adds in the UCLA newspaper. Ideal candidates were those

/who could be trained to interview both at the beach and on the t~lephone. First, a project

coordinator screened each applicant for experience and telephone demeanor, then

2explained the job requirements. Next, applicants were intendewed by three to four project

coordinators. Staff members who had worked on the pilot study two years earlier were

contacted and offered positions as experienced interviewers and/or mid-level supervisors.

The mid-level supervisory and interviewing/o~ce staffs were comprised of

individuals representing various ethnicities and educational backgrounds. Twenty.four

interviewers were undergraduate students, 17 were college graduates and 9 had worked

toward or acl~eved graduate degrees. Thirteen telephone and beach interviewers were

bilingual in English and Spanish and several students, although not completely bilingual,

could manage the beach interview in Spanish. Other interviewers’ language skills
1

allowed for the conduct of interviews in Japanese, French and German. Fifty staff

! ~ "members worked the majority of the summer - 24 mainly full-time, 26 part-time.

Questionnaire Development:

The beach questionnaire and the follow-up telephone questionnaire were

developed by the project coordinating team during a series of meetings. The beach

questionnaire was photocopied on colored paper in order to distinguish among the three

beaches (Santa Monica/Aslfland: yellow; Surfrider/Malibu:pink; Will Rogers/Santa

Monica Canyon Channel: blue). The telephone questionnaire was formatted to be scanned

by an optical mark reader. Both questionnaires were fully translated into Spanish, with

special attention paid to the diversity of Latino/a subgroups living around and within the

Los Angeles area. Appendix A contains a copy of each questionnaire.

The coordinating team designed the beach questionnaire to serve as an instnunent

on which to record subjects’ names, telephone numbers and swimming locations, plus as

an aid in determining subject eligibility and accessibility for the follow-up telephone

11 r ....
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Interviewing instructions contained in the original v~,rsion of the beachinterview.

questionnaire were eliminated Mtet a few days of field-testing, streamlining it fi’om two

sheets (3-sides) to one double-sided sheet that could be folded up while renmining

attached to a clipboard. Interviewers were able to write down respondents’ phone

numbers and useful comments on the flip side of the beach questionnaire (field sheet)

without worrying about it being lified and carried away by a sudden gust of wind.

The telephone questionnaire was finalized after consultation with the ~tudy

physician, the Chief of Infectious Disease at Olive ViewAJCLA Medical Cent~, and the

California State Department of Health Services. Previous studies have ~uggested that

acute i~fections diseases including gt~roenteritis, ear and respiratory infections,

conjunctivitis, and skin rashes can be transmitted through polluted salt or brackish water.

Therefore, sixteen questions representative of easily recognizable symptoms of these

illnesse~ were asked during the telephone interview. The instrument was designed with

space available for comments. In addition, the questionnaire contained sections for

recording demographic information obtainable from the field sheet or the telephone

interview. At the end of the telephone interview, respondents were queried about their

levels of concern regarding health hazards at the beach. Interviewers used probing

techniques to elicit better information whenever respondents experienced difficulty in

questionsclearly.Questionsconcerning types and durations of water activities
were not included because participants in our pilot stud~ found them annoying and too

difficult to m~’wer.

The symptoms and corresponding probes are fisted below:

I.    Fever - def’med as a temperature equal to or greater than 100¯ F or 380 C. If the

temperature was not taken, a subjective answer was considered positive if the

respondent either volunteered or answered positive to the probes of feeling warm,

achy and/or having chills.

2. Chills - substantiated by probing for uncontrollable shaking. Not considered "yes"

when fever was "no."

12
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3. Redness and discharge from eyes - used to evaluate the diagnosis of 0

�onjunctivitis. Both redness and discharge were documented because BOTH had L
to be positive for a "yes" answer. Standard probes to "don’t know" responses

were "Did you have pink eye?...Did you have yell.ow discharge?" Th~s was done

to exclude irritation fi’om salt w~ter, smog ~ui other sourecs.
14.    Earoche. To substantiate a positive response, the respondent was also asked ff

2he/she had an ear infection.

5.    Dbcharge/draining from ear - used to s.~sess swimmer’s ~r.

6. Skin rash - The respondent was asked the location of the rash. Only rashes

covering the body (as opposed to small patches, for example, on the foot or ~rm)

were marked positive on the questionnaire. This was done to increase the chance~

that the observed rash was a generalized viral exanthem or contact rash that was

more likely to be caused by immersion in polluted ocean water.

?. Cut~ or scrapes that became .infected. several probes were used to delineate a

positive answer including more redness, swelling, pu~ and red streaks around the
1

8.    Nausea (not related to pregnancy) - The two probes that were used were, "Did

you feel like throwing up?" or "...feel so sick that you �ouldn’t eat?".
39.    Vomiting - self-explanatory.

I 0. Diarrhea - self-explanatory.

I I. Diarrhea with blood - would narrow condition down to cert~n diseases that

present with this symptom, like Sh~gellosis or E. toll 0157.

12. Stomach pain or cramps - menstntal cramps were excluded. Interviewers wer~

instructed to ch’c]e which symptom was experienced ffnot both.

13. Coughing - a probe for allergies and smoking was used.

14. Coughing with phlegm, self-explanatory.

15. Nasal congestion/runny nose - allergies/smok~g probe used.

16. Sore throat, interviewers probed by asking if one had trouble with swallowing

or eating (e.g, "Was it di~cu]t to swallow foodT’). :

13
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Orientation and Train~g:

All office and interviewing personnel were introduced to general interv~ewin~

techniques, the study background and protocol, and participated in role-playing exercises

during an S-hour orientation and training session. Pertinent information and materials

were provided in a "Santa Monica Bay Beach Study Training Manual" (See Appendix

D). During the following week, the supervisory staff underwent a day of practice trah~

on the beach, and then worked during the following four days one-on-one practice

lraining with the rest of the beach interviewers. At the beginning of data collection

meetings were held each day to discuss experiences on the beach and to addre~ questiom

and problems. Emphasis was placed on ways to observe and approach potential ~ubjects

and strategies were standardized for handling answers to their questions. As a result of

these early meetings, the field sheet was streamlined and the method of assigning

interviewers to designated areas on the beach was developed

New beach interviewers who joined the project after the onset of the study fir~’t

trained in the office with experienced interview supervisors, and then were taken to the

beaches and allowed to practice the interview by interacting with beach patrons in non-

study areas. Tiffs protocol was used for training beach interviewers throughout the

A separate 8-hour training session was later held for telephone interviewers in

which telephone interviewing techniques and the telephone questionnaire wei, e

emphasized. Interviewers were instructed on the use of standardized probes to clarify

symptom events and to document answers to probes as well as comments voluntarily

offered by subjects.

Telephone interviewers continued their training by conducting interviews under

the direction and observation of a trained supervisor. These interviewen and their

supervisors became adept at handling numerous scenarios by sharing experiences during

the first few days of telephone interviews. Phone supervisors provided suggestions to

beach interviewers about the types of cornments on the field sheet (i.e., respondent’s

demeanor, swimming behavior, etc.) most useful in expediting the phone interview. The
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methods for training telephone interviewers were maintained throughout the ~m~-ner as 0

new staff members were enlisted. L
Data Collection:

Personnel Structure:

The scope of data collection and management required the availability ofwoAers
1

seven days a week fi’om 9 A.M. to 9:30 or 10 P.M. Each task accomplished at the beach

2and at the study o~ce wa~ managed by a mid-level supervisor. The study employed three

telephone room supervisors and seven beach supervisors. Although specialists we~

developed for each task, the success of the study depended on ~[’flexibility. In

essence, each full-time staff member had a main job (e:g. beach interviewer ) and an

alternative job (e.g. data editor or telephone interviewer.) Most workers were skilled in

multiple tasks and clerical tasks were shared. Staffmembers generally settled into the

roles where they felt most comfortable, resulting in maximum productivity.

Project coordinators organized and supervised mid-level supervisory penonnel

and at times assumed some of their responsibilities. Beach and telephone superviso~
1

along with at least two project coordinators, attended weekly meetings during which

schedules were planned and employee performances were discussed. Supervison

staggered beach interviewers’ schedules to insure adequate crews on the beach during the

afternoons when beaches tended to be busier. Basically, flexibility was encouraged so

that beach interviewers, phoners and data editors could switch tasks depending on

weather conditions and beach attendance on a particular day.

Beach Interviews:

Staffassigned to recruit subjects at the beach sites gathered each morning one half

hour before leaving the office in carpools. The selected supervisor of each beach site wa~

responsible for insuring that the crew assigned to her/his beach was transported and had

the appropriate supplies. Supplies included pencils and clipboards, field sheets, form~ on

which to tally non-participants and ineligibles, forms on which to tally completed

interviews and monitor interviewers, information pamphlets in English a~d Spanish, 8i/~s

for respondents (fi’isbees, visors and buckets), umbrellas, beach towels, ice chests, and
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water, Appendix B contains pamphlets and forms used on the beach. (The field sheet is in

Appendix A.)

The number ofstaffmembers required st the beach sites ranged from 3 to 12

depending on the expected size of the crowd that day. Anticipating the crowd size

depended primarily on weather prediction, and the number of intervlews collected f~om ¯

particular day of the week during previous weeks. For example, unless unusual weather
was predicted, Sundays and holidays were consistently the days with the largest ¢rowda

at all three beach sites. Generally numbers incr~sed at a/I the sites as th~ week

progressed from Monday to Friday. Sometimes, uncertainty in the weather r~sulted in

office staff being sent to the beach when beach crowds were unexpectedly large.
The average work day at the beach usually began around ! 1:00 A.M. Monday

through Thursday; 10:00 - 10:30 A.M. Friday through Sunday. Beach interviewers could

be easily identified by blue T-shins bearing the "Santa Monica Bay Beach Study" logo.

Upon arrival, the first item of business for the beach supervisor was to measure the areas

within 50 and 100 yards on both sides of the selected storm drain. This was usually done

by pacing offsteps and was done daily because the outlets shifted for two of the three

storm chains. Tl’,e storm drain at Ashland was fixed (concrete), whereas those at

Rogers and Malibu were often dredged by bulldozers or temporarily maintained by dry

weather flows. They were occasionally reforming, straying, multiplying or disappearing.

The area boundaries (at 50, I00, and 400 yards) were marked with visible objects

such as trash cans or beach umbrellas, although these markers were not used when the

area happened to be bordered by a life guard station. In either case, survey areas could be

easily delineated without arousing suspicion by beachgoers as to why these areas were

important to the study.

Beach interviewers were responsible for determining and recording the locations

of eligible participants. On the field sheet (see Appendix A) the storm drain was

designated as point 0 (as indicated by the diagram on the next page, subjects did not have

to be in the middle of the drain to be coded as point 0; they had to be in the water within a

range of distance (usually a matter of 2-20 yards) where the flow from the drain entered
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the bay); the two zones spanning up to 50 yards on either side of point 0 were designated

4 and $; zones 3 and 6 spanned from 50 to I00 yards in either direction; and zones I

(downcoast) and S (upcoast) were 400 yards and beyond in either direction. All zones

except for I and 8, i.e., up to I00 yards on either side of the storm drain, were considered

exposure zones and were referred to as Study Area I. Zones I and S, i.e., 400 yards

beyond, consideredcontrol zonesandwere ref’ened to as Study Area 2. Mostly

zones I and $ served as Study Area 2 at Malibu and AshJand beaches, respectively. The

sampling strategy required that one subject be recruited from Study Area 2 for every :~

subjects in Study Area I. It was extremely rare that a subject either swam across zones or

entered the water in different zones. When this occurred, the subject was coded in the

zone closest to the drain.

Generally one or more interviewen covered each zone,.but this depended on the

number of interviewers worlcing that day and on the number of beachgoen occupying

each zone. Bilingual inter~ewen were often placed strategically, either in heavily

populated areas, one on each side of the drain, or were encouraged to traverse zones - ,

often being called out of assigned zones to assis~ in an interview. Covering small areas of

the beach insured that surveyors could recognize those in their area who were newly ,

arrived, those who had already been approached, and those who did not need to be

approached since they had not immersed their heads in the water. Having individuals

responsible for small areas provided the bes~ opportunity for contacting every eligible

participant. This system also insured that beachgoers were not disturbed by repeated

approaches abou~ the survey.

On a ~ypica] weekday during the earlies~ phase of the study, the majority of time

was spent recruiting participants from Study Area I (exposure). Recruitment from Study

Area 2 (control) was usually left until later in the day when the beach crew had an idea of

the number ofpeople needed from that area. For instance, if by 2:00 p.m. 30 interviews

had been completed in Study Area I, the supervisor would send a team to Study Area 2

until the necessary number of interviews was accum~dated, say I0 or more. As the study

progressed, the supervisors became more familiar with the beaches and knew how to

I$
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dispatch interviewers to Study Area 2 earlier in the day. On crowded days, such as O

weekends, interviewers were automatically assigned to Study Area 2 for the entire day. Land supervisors provided them with regular notice as to the numbers needed from their

area. Similarly, interviewers provided supervisors with regular reports on the quantity of

their interviews,

Interviewers approached every potentially eligible beach visitor in their assigned

2zones. During the first few weeks of data collection, eligibility for adults and children

was determined differently. Adults were eligible only if their heads or faces had been

submerged in the ocean water (subjects with only incidental wetting of their face,~ e.g.

fi’om splashing, were not recruited). Early on, children 12 years and younger were ellgible

if they had had any contact v~th the water, preferably hands and face (we assumed a

lower standard of sanitary practices might place them at risk of exposure); however, once

it seemed as though the projected sample size would easily be achieved, pmjoct

coordinators decided to have children recruited under the same criteria as adults.

-Members of the same family were allowed to be subjects in this study because a) we

judged that it would have been very difficult to identify and recruit only one member per                      -~

family and b) it would have been impossible to achieve our sample size since we had to

approach every potentially eligible subject throughout the study period to achieve our

sample size.

A single adult or any adult member of a family could serve as the source of

information on him-/herself or other family members. That adult was also often the

source of information on children who were not part of the family but had come to the

beach under his/her supervision. Children 12 years or older could be questioned directly

if the interviewer had obtained consent from an accompanying adult. Teenagers who were

not accompanied by adults were recruited and told to inform their parents about dm

follow-up telephone inter~dew. Finally, in theory, a person could have been recruited into

the study more than once, if they met the eligibility criteria each time. In reality, only a

handful (perhaps 5) of subjects participated in the study twice.

19                                                    ~ ....
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Participants were told that someone from the beach study office would phone

them days and asked the number and time of day at which they �ould most easily be

contacted. All respondents received an information pamphlet that described the

provided the study office telephone number, and served as a reminder of the follow-up

telephoneinterview.Thispamphlet was printed in English as well as Spanish.
Participants were encouraged to call the study office to be interviewed ifth~ Imppened

to be i’mccessible on the scheduled phone interview date. Information about all

of a particular household was recorded on the ~me field ~

Unsuccessful interviews were tallied on a "Log of Non-Participants" ~ by

race, gen6er and reason for non-participation (Appendix B),.Only individuals who �ould

be approached directly were tallied, as it was not feasible to ,determine the idenfily and

number of accompanying children under 12.

Most essential to data quali~y was the careful observation ofth~

bathing/swimming behaviors of the respondents approached fo, r interview. Different

teclmiques were used to approach potential subjects. Sometimes an interviewer waited

until a group came back from the water to their towels, let them r~st for a few minute,

and ther. approached. An alternative approach involved waiting until several unassociated

groups had gone in and come out ofthe water. The interviewer then made "rounds" of 4-

$ groups at a time. Many of the written parts of the interview were completed later ~t the

encampment where beach interviewers were situated.

Since the beach contact laid the groundwork for the follow-up telephone

interview, the interviewers spent as much time as each individual or f~nily needed to

establish rapport and convey a sense of professional interest in their swimming behavior.

A level of trust had to be established in order to obtain phone numbers. In the early ~ages

of the study, telephone interviewers were faced with a significant percentage ofcalling

attempts resulting in wrong telephone numbers. Some of these were undoubtedly due to

people’s reluctance to give out their correct numbers. However, the percentage of wrong

numbers decreased considerably when it became policy for beach recruiters to repeat the

number aloud and verify it as written with the person being interviewed.
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Interviewers can’ying toys experienced enhanced ~uccess upon a~

households with children. In such cases, it w~ ~dvant~geous to have two interview~r~

approach the group, one with toys and the other with l~perwork. The interviewer with

toys w~s able to keep the children occupied, relieving the l~rent’s concern or m~! to

watch them while participating in the interview, probably offsetting a f~" numl~r of ’

refusals. An example of a typical beach interview is included in Appcodi~ C.

Beach interviewers usually left the beach to return to the ~udy office ground 4:30

P.M. on weekdays and 5:30 P.M. on weekends. Supervisors collected the field ~ md

non-participation log sheets, edited them for ~ccuracy and �ompletene~, ~nd t~llied
day’s interviews on the "Beach Interview: Daily Taily Sheet" (Appendix B). One ofth~

office staffwas responsible for reviewing the field .~.,ets on a daily b~is and

beach interviewers, if necessary, to obtain missing information.

Several conditions at the study beaches resulted in logi~cal dilemm~ for the

survey. At study onset, the creek outlet ~ Malibu was close to the pier and mo~ of the

interviews were conducted on its south side where the people were ~nming. In

addition, no-flow days were common, i.e., there w~ no visible outlet from the ~-ek to

the ocean. Moreover, lifeguards often placed fl~gs designating surfing-only ~ ~uch0

that Study Area 1 was off-limits to families and swimmers. When ~ctly enforced,

swimmers were made to leave the area before they became eligible for the ~iudy. It w~

aiso not uncommon for lifeguards to approach people playing directly in the area ofthe

storm drain and tell them to move to a "safer" area before they could become eligible to

be interviewed. This happened at Ashland and Will Roget~ ~

Malibu’s creek outlet was eventually moved upcoast for the summer in order to

create greater accessibility to the more popular beach area during peak season. The nois~

and fumes emitted by bulldozers disrupted several days of interviewing, especially ~

it took several park service outings to get the outlet to stay upcoast. The outlet at Will

Rogers beach also shifted positions so that it was subjected to bulldozings in order to

create more usable beach. When the outlet was dredged, parts of the beach, especially

within Study Area 1, were not available to beachgoers. Ashland and Will Rogers were

21
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temporarily affected by algal blooms that made swimming unpleasant. One of the study

zones at Ashland with~ Study Area 2 is approximately 250 yards from the Pico-Kenter

storm drain - a drain with a history of high indicator counts, usually diverted during

Telephone Interviews:

The majority of telephone interviews were conducted f~om the beach study

although occasionally an interviewer called f~m home if an interview could not be

completed during regular office horn’s. Interviewers were scheduled to begin ca/ling

A.M. and interviewing generally continued until 9 or 10 P.M. Study participants v~re

telephoned 9 to 14 days a~ter theit,i,,terviews at the beach. Interviews were conduct~ in

English and Spanish.

In order to conduct telephone interviews, callers needed the field sheet in band so

that they could review the household size, names and ages of potential study eligibles,

and read useful comments regarding ~ligibility and approachability. For this reason, a

"calling queue" system was established in which field sheets were organized by

scheduled call date, preferred call time (i.e., morning, afternoon, evening), and whether

or not they were Spanish-only or out-of-area calls. Often phone numbers had to be

obtained for participants that were interviewed as pan of a group at the beach but lived in

a different household.

Usually the contact person for the telephone interview was the respondent who

had provided information at the beach interview; however, other options were utilized. A

spouse could answer questions about the other’s health when knowledgeable and

comfortable with the idea; otherwise, the interview was conducted with each spouse

separately. Interviewers were instructed not to allow participants existing in non-marital
relationships to answer for partners, since they were considered more likely to be in a

"honeymoon" phase wherein confidences about health problems might not be shared.

Adults were generally requked to answe~ for children under 12, but could do so

for any of their children if preferred. Often interviews were conducted with the parent

asldng the child questions. A divorced or separated parent could respond for a child only
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if he/she was the custodian since the beach interview. With older children, interviewa
were facilitated once the interviewer had introduced her/himselfand the study to a parent L
or guardian. Only rarely, when a language difficulty was otherwise un~solvable, would a

capable child be allowed to interpret for an adult or another child. Nannies or babysitters
who were daily care-givers could answer for charges.

Beach participants were eligible to respond to the follow.up telephone interview ff
2they had not been back in the water at any ofthe 3 study beaches or at Mothers’ Beach in

Ma.,~m del Rey and the area axound Santa Monica Pier since the day ofthe beach
interview (subjects in the water at Mother’s Beach or around the Santa Munica Pier were

excluded because these areas axe associated with high bacterial counts and swimming
there may have caused symptoms such as the ones under investigation in this study).
Very few subjects visited beaches other than the study beaches. Ineligible participants

were tallied on a "Log of Weekly Loss-To-Follow-Up" sheet (Appendix B) according to

ethnicity, age ~oup (younger than 12, 12 and older), gender and map code. The

telephone interviewer also verified that the paxticipant had gotten her/h~s face wet in

ocean water on the beach interview day. If both these c6teria were met, the participant

was deemed study eligible. A telephone interview form was dedicated to each participant

who was then assigned a unique identifier.

The identifier consisted ofa leuer corresponding to the visited beach, a number

designating the household, and a letter specific to a participating household member.

Telephone interview forms were preprinted with sequential household identifying                         ~,~

numbers and grids premaxked with those numbers. At the time of the phone interview, an

interviewer reviewed the field sheet to determine the number of forms required. The

interviewer bubbled (i.e. darkened in pencil the circle indicating the correct data item) in

the beach letter, the household number, and the participant letter in the provided section

on the telephone interview form. The same identifier(s) was recorded on the field sheet.

The first attempt at calling the contact person was determined by the preferred

time indicated on the/~eld sheet. Respondents who said they could be called "anytime"

were first c~lled in the morning. If calling attempts were unsuccessful on the 9th day
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following the beach interview (the fi,’~ calling day), the field sheets were placed in ¯

"call-back" comparanent to receive priority attention during the next 5 days. All "call-
ba "cks were attempted at least 3 times a day. Generally, interviews we~ completed

within the 9- to 14-day window period, but there were exceptions. For a few days beyond

the 5th calling day, field shee~s were kept in a compartment for special priority calls. If

these participants were accessed after the 5th day, interviewers made ~re that the

reported symptoms had occun-ed within the study window period. Families with small

children were not called after 9 P.M., while the success rate among young singles was

enhanced when calling hours were extended to 10 P.M. on some nights. At lea~t one

bilingual (EnglishtSpanish) interviewer telephoned from the study office. Unattainable

phone interviews were tracked on the "Log of Weekly Loss-To-Follow-Up" ~

(Appendix B).

The interviewing ~ became very skilled at developing immediate rapport with

the respondents over the phone. The interview proceeded smoothly once the interviewer

introduced her/hhnself, the purpose for the call, and established eligibility. The telephone

questionnaire was relatively easy to administer, as there were no open-ended questions.

Interviewers sometimes linked questions about symptoms that regularly occur together,

improving the flow of the interview without de-emphasizing the imporUmce of each

symptom. Information regarding swimming location was generally bubbled after the

interview was completed, and interviewers were always blinded as to any preliminary

analyses relating locations to health outcomes. The average interview took about 3

minutes per respondent. Appendix C contains a typical example.

When attempted calls were answered by an answering machine or someone other

a designated person or eligible participant, the interviewer left a messagecontact

asking that the contact person return the call by phoning the study office and asking to

speak to "Ton~" - a unisex name which none of the interviewers normally used.

Afterwards, the corresponding field sheet was placed in the appropriate "Toni" folder

according to beach, so as to be easily retrievable upon call-back. In this way, anyone

answering the telephone could interview a caller asking for "’Toni", having been trained
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in advance to recognize a "Toni call." On average, I0 to 15 interviews were �onducted in

B), an instrument designed to keep account of the telephone activity of each work shift,

",0 i.e., 9 A.M. o 3 P.M.; 3 P.M. - 9:31) P.M. Cail~ ~ ~llied wi~ tbe ~llo~

.̄, categories: completed interview, answering machine, "Ton; call", busy signal, later

¯, appointment, no answer, disconnected, and wrong number. Also tallied were the number

. of households and individuais, and the number of attempts to complete these interviews.

,,, These tally sheets were helpful in allocating staffto the most productive hours.

.., The close supervision of telephone interviews allowed for optimum quality

’ ’ control. Telephone interviews were always mon;tored by a supervisor to insure

,-, probes were used uniformiy and answers to respondents’ questions were addressed in

’ ’" accurate and unbiased manner. Supervisors reviewed each questionnaire for content soon

" after the interview took place .so that interviewers were directed as to how to um’avel

inconsistenciesandrecall missing information, even calling the respondent backor ob~n
if necessary. There were occasions when supervisors made these calls in order to validate

information. All interviews were also reviewed by a project coordinator within 24 hours

after comp]edon.

Office Operations (Other Than Telephoning:

Symptom Evaluation:

For our purposes, determining that a participant experienced a specific health

outcome depended on the self-report of having one or more representative symptoms.

Each of the 16 symptoms listed in the phone questionnaire was associated with 3 possible

questions. For each symptom, the first question was asked, "Did you or your cl~Id have

(symptom) at any time since your visit to the beach7" When the response was negative,

the interviewer moved on to the nex~ symptom. If the response was positive, the

interviewer continued by asking, "Was this a problem you had before going to the

beach?" If the answer was "no", this was considered a symptom event, and the

interviewer moved on. However, if the respondent reported having had the symptom prior
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to the beach v~sit, the interviewer asked for a description of how o/~en the w/mptom wm~
experienced. This was done to decide whether the symptom was associated with m
ongoing condition such as an allergy or smoker’s cough, etc. In the majority of roses, if
the symptom was already present at the time of the beach visit, it was not considered ,n

event. A "don’t know" (DK) was also not considered an event.
Phone interviewers were encouraged to write comments on the questiommim

form. Comments volunteered by the tx.-~-pondent were written on the iett side of the I~�
to differentiate them horn answers to standard probes tJmt were w6tten on the right side.
These comments were used in symptom ascertainment, ~specially when the respondent
reported having had the symptom prior to the.beach visit. The study physician reviewed
these comments, and if the information was unclear, would question the interviewer for ¯
better understanding. Sometimes, the study physician would re.phone the respondent to
ciar~fy the response. There were a few rare cases where an existent symptom worsened so
dramatically after the beach visit that it was considered an event. In these cases, the st~ly
physician darkened the extra bubble associated with each symptom on the far right ofthe

questionnaire form.
Data Editing:
Each completed telephone questiormaire underwent at least four reviews before it

was scanned. Interviewers reviewed each questiounaLre upon completion, although on
busy telephoning shifts this step might have been bypassed. Tel~hone supervisors
reviewed each interview and addressed any immediately apparent inconsistencies or

omissions prior to the form’s subsequent examination by a project coordinator. The study
physician verified all ambiguous symptom events. Finally the forms were subjected to

the final edit step.
In the final edit s~ep, one staff person reviewed the field sheet while another "

reviewed the accompanying telephone form(s). The editor with the telephone form read
aloud a~l the information which appeared on the top, i.e., identifier, beach and phone
dates, interviewer n~mbers, age category, gender, map code, and whether or not
respondent had gotten his/her face wet. The editor with the field sheet would check this
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vocalized in~’ormation against that on the field sh~. Any necessary corrections were

madeon the telephone form and the entire telephone form was inspected for dark and

thorough marking (bubbling.) Unresolvable inconsistencies were referred to the telephone

interviewer and corrected. Once edited in this manner, the telephone forms were set into ¯

pileseparate from the field sheets, ready for scanning. The field sheets voa~ stsmped

"Completed", initialed by the editor, and filed in seq,Jential identifier order for later

reunification with the telephone form.
D¯ta Mansgemmt:

The telephone interview forms were scanned on ¯ NCS OPSCAN :~ optical n~k

reader. Edit checks were conducted to locate and correct miscoded identifiers,

inappropriately missing responses to variables, and logical response errors. In most ~

missing data were the result of the scanner having failed to pick up marked responses.

Miscoded identifiers and missing data for selected variables, i.e., beach and phone

interview dates, gender, age, interviewer numbers, and map code, were initially manually

edited in the data set if the information was written on the form but not coded or tightly

bubbled. At this point, the forms were reunited with the field sheets and filed.

Most data management tasks were performed using Dbase IV. The data manager

printed a list of identifiers and values fi’om the telephone forms that could be verified

with the field sheets. This list w~ used as a final check for data consistency between the

two interview forms. Corrections were made to the telephone forms along with brief

notations describing the corrections, and photocopies of the forms were given to the data

manager to perform manual edits.

The data manager next produced a hard-copy list and computer file on which to

enter the remaining missing responses. Office s~ffexamined the field sheet and

telephone interview and either entered the correct responses or confmned the

nonexistence of da~ The missing data were entered into the computer file and merged

with the original data set.
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A similar method was nsed for the detection and �orwction of logical errors, for

example, inadherence to skip patterns. Records contairdng logical errors were listed and
corrections were entered into a computer file that was merged with the original data set.

Other aspects of data management involved the creation of new variables like
symptom groups, and the merging of bacterial indicator counts and household income
estimates with the questionnaire da~ Bi.weekly progress reports de~ribing the numbers

of completed interviews as well ss respondent characteristic were generated using Excel
5.0. Excel was also used to enter and report daily beach interviews, daily non-
participation and weekly loss-to-follow-up �ounts.

Collection of Water Samples

Samples were collected daily, from mid-June to September at three locations;

Santa Monica Beach near the Ashland Avenue storm drain (Ashland), V/ill Rogers Beach

near the Santa Monica Canyon storm drain (V/ill Rogers), and Sur~der Beach near

Malihu Crock ~vfalibu). Four samples were taken at each location. Three of the

sampling points at each location (0 yards, I00 yards upcoast and downcoast of the storm

drain flows) represented a grid presumably covering the most elevated indicator bacteria

counts in the surf-zone. The fourth sample (400 yards upcoast or downcoast) represented

a control site that was presumably unaffected by high indicator densities from storm drain

flows. For quality a.~surance purposes, one duplicate per beach site was collected on each

sampling day. Discharge flow rates at the time of sampling were not made.

All samples were �ollected at ankle depth with sampling poles and one liter, high-

density, sterile polypropylene bottles. Samples were taken at ankle depth because I) all

shoreline monitoring is done with ankle depth samples; 2) children were presumed to be

at higher risk and are exposed mostly to water at ankle depth; 3) previous studies

(SIvIBRP, 1990) demonstrated that bacterial densities at chest depth were at least an order

of magnitude lower than ankle depth samples; 4) addhional samples would increase the

costs and demands on the lab to unacceptable levels. The samples were collected from

the incoming surf as the surf foam reached the sample bottle at the height of the sampler’s

ankle. The sample bo~es were immediately sealed and placed on ice. All samples were
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collected between 8:00 A.M. and 1 ! :00 A.M. in the following order;, Malibu, W’dl

Rogers, and Ashland. After all samples were collected, they were tr~mfen~ to the Los

Angeles Bureau of Sanitation’s Environmental Monitoring Division’s microbiology

laboratory at the Hyperion Treatment Plant by noon for ~nalysis. S~mple~ we, : t@,en in

the morning because a) it was not feasible to collect samples later in the day and I~v~

them analy~ed given the daily ~chedule in the lab ~nd b) it was not advisable to i~ve ~

obviously collecting water samples at specific locations relative to the drain at tl~ mine
time subjects were being interviewed on the beach.

L=bor~tory Determination of Bse~erigl Indiegtor~ (Tot~! gl~d Fee~! Collfor~

E. coil, Enter~coeem)

All laboratory work was conducted by the City of Los Angeles, Envlronm~ntal

Monitoring Division, Biology Section - Microbiology Unit.

Ssmple~
All samples were collected using clean, sterile 1 liter polypropylene sample

bogles, leaving ample air space in the bone to facilitate mixing by ~hai~ng. After

collection, samples were transported to the lab in an iced cooler to maintain ~mple

temperature below 10"C. S~nples were received within six hours of sample collection

and analyses started within two hours of arrival to the lab.

Medlg

Agar used for the culturing of the indicator bacteria to~ coliforms, fec~

coliforms, and enterococci were prepared according to the manufacturers’ directions using

a New Brunswick Scientific Co., Inc. AgarMatic benchtop sterilizer. Each agar was

cooled to approximately 45 °C and aseptically dispensed via a pump and sterile tubing

into sterile, disposable 60ram petri dishes for total coliforms and enterococci. Ag~t for

fecal coliforms was dispensed into 47ram sterile petri dishes with tight-fitting lid~.

Prepared plates were placed in covered containers and refrigerated until used. The

maximum holding time for the prepared plates was two weeks.

Difco mEndo Agar LES (51 grams of dehydrated media to 1 liter ofdeionized
water containing 20 mL of 95% ethanol) wa~ used for total coliforms. Difco mFC Agar
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(52 grams per I liter, with the addition of 10 mL of !% ofBacto rosoli¢ acid in 0.2N

NaOH) was used for fecal coliforms. Difco mE Agar (7.12 grams per 100 mL with the

addition of 0.024 grams nalidixic acid and I.S mL of 1% triphenyl tetrazofium chloride)

was used for the initial isolation of enterococci. BBL Esculin Iron Agar (16.5 gram~ per

I liter) was used for the substrate test for enterococ¢i. Each batch of agar media wm

tested for pH and sterility. Positive and negative control cultures were also inoculated

onto representative portions ofthe prepared plates. Only media that passed all QA

checks were used.

E. coii was analyzed using Hach m-ColiBlue24 Broth, which ig commercially

prepared and packaged in PourRite ampules. The ampules were refiigerated until the day

ofnse when the tops were broken and the fiquld broth aseptically poured onto a r~,rile

absorbent pad in a sterile 47mm petri dish with a fight-fitting lid. All ampules were used

before their expiration da~.

Sterile phosphate buffered water was used as the diluent for all dilutions and alr, o
as a rinse water during membrane filuation. The phosphate buffer was made according to

Standard Methods for the Examination of Water and Wastewater (American Public

Health Association, 1992) Section 9050C1. The buffer was prepared with 1.2S mL ~tock

phosphate buffer solution (34 grams potassium dihydrogen phosphate in I liter daionized

water) and 5 mL stock magnesium cHoride solution (81. I grams magnesium chloride per

1 liter deionized water) per 1 liter deionized water. Buffer was dispensed into either !

liter screw-capped flasks (for rinse water) or into screw-capped test tubes (9 mL per tube)

for dilution blanks. The buffer was autoclaved, cooled, and then tested for pH and

sterility. Buffer was stored at room temperature until used. The holding time for the

prepared buffer was three months.

Membrane Filtration Procedure

Water samples were analyzed by the membrane filtration procedure according to

Standard Methods. Total coliform densities by membrane filtration were determined as

recommended in Standard Methods Section 9222B and fecal coliform densities were

determined according to Section 9222D. Enterococci densities were analyzed according
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to Section 9230C. E �oll densities by membrane filtration were determined as
recommended by Hach Method 10029 for m-ColiBlue24 Brt~h.

A. Filtration/Incubation
Millipore’s Microfil System, consisting of disposable 100 mL polypropylene

"push-fit" sterile funnels and HA 0.45 #m sterile membrane flitch, were used for filtering
each sample. Samples were filtered under partial vacuum provided by a vacuum pump.

The filtration procedure used is ts follows:

1.    Using an alcohol fiamed-sterilized forceps, a new sterile membrane filter

is aseptically placed, grid side up, onto the sterile filter support base.

2. The Microfil sterile, disposable funnel is aseptically pl~,d on the support

and pushed down to fix it firmly in place.

3.    The funnel is rinsed with approximately 20-30 mL of sterile, buffered

water. This is the sample QA blank to ensure that the equipment and the

buffered rinse water were sterile.

4. The vacuum is applied and the buffered rinse water is allowed to drain

through the filter. The vacuum is turned off.

5. The funnel is lifted off and the filter is aseptically removed using a sterile

forceps. The filter is aseptically placed, using a rolling motion, grid side
up, onto the surface of the appropriately labeled petri dish containing agar.

Care is taken to avoid trapping air between the agar surface and the filter.

6. A new sterile filter is aseptically placed onto the filter support base.

7. The membrane filter is wet with approximately 20-30 mL ofsterile,

buffered rinse water before the sample aliquot is added, using sterile

disposable pipets or sterile graduated cylinders.

8.    The sample is swirled in the filter funnel by moving the funnel in a gentle

circular motion to everdy disu’ibute bacterial cells on the filter surface.
9.    The vacuum is applied and the buffer and sample is allowed to drain

through the filter.
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10. The walls of the funnel are rinsed down three times with approxinmtely 30

mL of sterile, buffered rinse water. When the rime water has drained

through, the vacuum is turned off.

! 1. The funnel is lifted off and the filter is aseptically removed using ¯ sterile

forceps. The filter is aseptically placed, using a rolling motion, g~id sid~

up onto the surface of the appropriately labeled petri dish �ontaining ~gar

or a broth.saturated pad. Care is taken to ¯void trapping air betw~m the

agar or pad surface and the filter.
12. Steps 6-11 are repeated for each sample volume or dilution requited for

the sample. The smallest sample volume is filtered first, followed by

increasing sample volumes.

13. If dilutions are required, I:10 serial dilutions are made, using sterile 9 mL

dilution blanks and 1 mL of sample. The most dilute sample aliquot is

filtered first, followed by incrensing sample �oncentration dilutions.

14. When all the umple volumes or dilution~ have b~n filter~ for the

u:uple, the plates are placed into the appropriate

a. Total coliform mEndo LES agar plates are incubated for 24

hours at 35.0 ± 0.5"C.

b. Fecal coliform mFC agxr plates are incubated for 24 -,- 2 houri at

44.5 ~- 0.2°C. These plates are incubated within 20 minutes of

fdtration to ensure heat-shock of the non-fecal bacteria. The plates

are placed in either dry heat-sink incubators or sealed in water-

proof bags and placed in a 44.5 ± 0.2"C water bath.

�. Enterococcus mE agar plates are incubated for 48

¯ ’- 0.5"C.

d.    ~ coli broth plates are incubated for 24 ~- 4 hours at 35.0 ± 0.5"C.

15. All sample collection, filtering, and incubation times are recorded in the

sample log book.

B.    Colony Morphology
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A s~ereoscopic microscope with a fluor~cent lamp is used to aid in identifying

and counting colonies after the appropriate incubation times. All colony counts, counting

times, and any other notable information is recorded on the sample data worksheet.
1.    Total coliforms: typical colonies have a pink to derk-red color with a

- shiny, greenish-gold, metallic surface sheen. The sheen may appear only

in the central area or on the l~’riphery.

:., 2. Fecal �oliforrus: any colony exhibiting any light or dark blue color.
whether cover~g the entire colony or only in or on part of the colony.

~,.. 3. Enterococcus: after 4g * 2 hours incubation, mE filters with growth on

¯ , them are transferred to room temperature EIA plates. These EIA plates are
_. incubated for 20 minutes at 41.0 -’- 0.5"C. Enterococci are pink to red-
_ brown colonies with black or reddish-brown precipitate or halos on the
-. underside of the filter when place on EIA sgar.
-. 4. E ¢o/h all blue to purple colored colonies (total �oliforms are all red plus

blue/purple colored colonies).
- C. Calculatiom
~" Due to the possible adverse effect of colony crowding on sheen or color
- development on the membrane filter, and to be assured of a statistically valid colony

count, minimum and maximum levels are adhered to for each of the indicator organisms.

I. Total bacteria: <200 to~ colonies (background and indicator

2. Total colifo~: 20 o $0 colifor~ colonies

_.             3.    Fecal colifon~: 20 o ~0 fecal coliform colonies

5. E. ¢olh $0 colifo~ colonies

_ Indicator bacteria ~ e×pr~s~d ~ bacterial der,~i~ o colony forr~g ~it~ (cFLr~
l~r 100 mL of.~’nple. Count~ within the ~ati~tical r~mge fo~ the bacterial indica~

calculated by multiplying the colony coun~ by 100 and dividing by the volume {mL) of

.~rnpl¢ file�red. If no coums fall within the ideal rang~, the density is calculated by
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~Iding the counts ofall the sample volumes filtered and multiplying by I00 and then

dividing by the sum of all the volumes (mL) filter~L

Quality Assurance

Quality assurance and quality control tests wer~ performed to verify the validity

of the analytical data collected. All 8teas that influence the reported data w~re subjected

to established microbiological quality control procedures in accordance with Standard
Methods. These areas included sample storage and holding, lab facilities, personnel,

equipmen~ supplies, media, and analytical test procedures. In 8ddifion, dupfie,~e.

analyses were performed on ten percent of all samples. When quality control results
not within acceptable limits, con,~-tive action was initiated. The laboratory also
participated in performance ev:luation samples sent by the State Department of Health
Services. The quality assurance program helped ensure the production of uniformly high

quality and defensible data. The Hyperion microbiology laboratory has been certified by

the California State Deparaneu¢ of Health Services.
Virus Sampling and Assay for Enteric Viruses

All laboratory work was conducted at the Environmental Sciences Laboratory of
the County Sanitation District of Orange County.

Sampling Desigu and Frequency

Method 95 ] 0 C g of Standanl Method:; for the Examination of Water and

~, 18th edition was used in all vints sampling. The sampling was performed at

three storm ~ sites on Friday, Sat~day and Sunday fi’om June 23 to September 24,

1995. Sampling days and duration of the project reflecled heaviest beach usage during

the 1995 swimming year. Water samples as large as lO0 gallons were filtered through

elecu-opositive filters at ambient pH. Flow rate through the adsorption filter was kept

below 5 gpm. Adsorption filters were eluted in the field with one liter of sterile 3% b~f

ext~ct adjusted to pH 9.0 with sodium hydroxide.

Field eluates were returned to the laboratory where they were reconcenu-ated

using an organic flocculation procedure described by Ka~.ezenelson et al., 1976. In this

method, the eluate was adjusted to pH 3.5 by dropwise addition of IN HCI while mixing
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V
0continuously on a magnetic m~xer. After reaching pH 3.5, mixing continued for an                      "r

Ladditional 30 minutes in order to maxhnize the potential for virus particles to m~sorb to
the organic fioc. The entire eluate then 3000 X for 10 minut~centrifugedat g
order to recover the floc. The pelletized floc w~ then resuspended in 0.45N N~HPO4.
In most cz.~es, the final concentrate w~ in the 10 to 15 mL rm~.

Analyses of initial samples on ti.~’ue ,~tltur~ indicated tl~t aom¢ of the ~
concentrates were toxic to host cells. Because of this toxicity, all final concentrat~ m
detoxified prior to assay using the procedure dew, bed by Glass et al, 1975.

Additional pararneter~ measured by the field team ~ ambient pH, tempe~’ature,
conductivity and Total Di~oived Solid~.

Seed Stud|~
Seed ~’tudies were performed at the laboratory using water collated f~m each

sample lo~ation. Six studies were performed in water collected from Santa

Canyon, seven in water from Malibu and seven in water from A.~ddand. These

were done to measure the effectiveness (i.e., percent recovery) of the ~ ad.~’pfion,

elution and reconcentration procedures in actual storm drain ¢ffitlet~L                                    .

Two 35 gallon �ontainer~ were filled with water from each location. The water                    ~’~
was trucked to the L.A. County Sanitation Districts Laboratory where a known amount of

vaccine strain poliovirus was added to the water. Three grab .~mples were taken from
the 35 gallon containers at the beginning and end of each TheseexperimenL

samples were diluted 1:10 in Hank’s Balanced Salt Solution (HBSS) to mh~nize any

toxic effect to the virus by the water itself. Percent recovery was measured by comparing

the concenWat~on of virus as measured in the grab samples to the concentration measured

in the final sample concentrates.
Enteric Virus Assay

All samples were analyzed for infectious human enteric viruses on Buffalo green
monkey l~dney cells (BGMK). Ten percent of the final concentrate volume was initially
analyzed by the plaque forming unit (PFU) technique. The reason for this initial
screening was to determine whether there were viruses present in a small portion of the
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final concentrate that could be quantified. The mnalning concentrate volume was sprit in

half and analyzed using the liquid overlay technique known as the cytopathi¢ effect assay
(CPE). The CPE assay is generally eomidered to detect a greater number of vimse~ but

it is not quantitative. All flasks of BGMK cells used in the CPE method were f~ozen after

a maximum of 10 days. The flasks were then thawed and a portion ofthe original

was transferred to a fresh flask of BGMK cells. Flasks that did not exhibit CPE in the

initial CPE assay or the ~ubsequent passage to fresh cells were considered to be negative

for detectable infectious viruses. Any flask exhibiting CPE in either initial or subsequent

passages was further examined by the plaque forming unit method to confirm the

presence of infections virns~.

StatLstleal Analyses

From the initial data set of 11,793 subjects who were successfully contacted and

eligible, 107 were excluded due to reporting that they (or their child) did not get their face

Socioeconomic status (SES) was estimated from census data (based on median values for
each subject’s zip code); missing SES values (for 1,546 subjects) were imputed a~ the

median value among all subjects.

To assess the health effects of swimming near ~orm drains and high

bacteriological levels, we first used simple descriptive statistics, such as histograms,

tabular comparisons, and su’afified analyses. We then calculated odds ratios (ORs) and

95% confidence intervals (CIs) from logistic regression models. These modeLs provided

approximate relative risks while allowing for control of potential confounding. We fit

models for the two primary exposures (i.e., distance of swimming from the storm drain

and measures of bacteriological exposure) for each of the outcomes of intere~ We
present results from modeling the exposure categorically and continuously. For the

continuous models, we either present OR~ and 95% CIs, or P values for trend; note that

one can assess the trend P from the continuous 95% CIs.
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Potential confounders adjusted for include: age, beach, ~.e, gender, SES,

California versus out-of-state residence and worry about potential environmental hazards

due to swimming in the Santa Monlca Bay. In addition, we adjusted the distance result~

for each of the bacteriological exposures and we adjusted the bacteriological results for

distance. We also performed subgroup analyses by age and beach for the

exposures/outcomes of interest. Interactions between distance from the drains and

bacteriological exposu~s were assessed (with logistic regression) as well. Finally, for the

sigr~ficant results, we estimated the number of cases attributable to the corresponding

exposure. The list of variables available for analysis is presented after the narrative

portion of the Results and Discussion ~ions.

Ill. RESULTS

For clarity of presentation, we will describe all major results in this narrative

section, followed by the Discussion Section. All of the tables and figures are provided

after the References Section (before the Appendices). Results will be described in four

sections: descriptive data from the beach and telephone interviews, descriptive data from
the laboratory determinations of bacterial indicators, associations between risk of health
outcomes and distance from the storm drain, and associations between bacterial indicators
and risk of health outcomes. At the end of the ~ section, we present results of

multivariate modeling where we included both distance from the drain and the bacterial
indicators in the same model. After the section on multivariate modeling, we present an
analysis of the vL-us data. Final results for all associations we examined included

here.

Descriptive Data (from the beach and telephone interviews)
Table 1 presents a calendar with the number of completed interviews by day. As

expected, more interviews were completed on weekends. Also, more interviews were

completed in July than other months. As stated earlier, we were able to successfully

complete telephone follow-up interviews for 84% of the eligible subjects who were

inte~iewed on the beach (Figure 1). The proportions of subjects who were non-
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participants at the beach, ineligible, lost to follow-up, or from whom we obtained -
completed interviews did not differ by beach site (Figure 2). Reasons for non.
participation are listed in Table 2. The major reason for non-participation was that the -
subject was ineligible because of a prior visit to a study beach (usually the same beach) or

Mothers’ Beach in the prior seven days (17% of beach contacts). Of the 22,085 perso~

approached on the beach, only 1761 (8%) refused to participate. Whites were slightly

more likely to be non-participants than other racial ethnic groups (usually because they, ,..

were ineligible). There were no major differences in the ethnicity or gender ofnot~

participants across beaches (Figure 3). Reasons for "non-actualized" telephone

interviews, meaning the attempt did not resu[t in a completed interview fzom a subject . _
interviewed at the beach, are presented in Table 3. The major reason was that subjects

were found to be ineligible because they had returned to a study beach and immersed -
their heads in the water subsequent to the day of the beach interview (I 0% of beach .
interviews). The major reason for losses to follow-up was an apparently wrong or

--
disconnected number (8% of beach interviews), which occurred predominantly early in

~ .....the study. The proportions of "non-actualized" telephone interviews did not differ

substantially by etlmicity, gender, or age (Figure 4) (although there was a slight tendency

for whites and older subjects to fall into this category).

Table 4 presents characteristics of the 11,793 subjects who remained eligible

throughout the study and completed the beachand telephone interviews. An objective

was to have a ratio of 3:1 for subjects 0-100 versus greater than 400 yards from the storm

drain. We achieved a ratio of 2.9:1. The majority of subjects (78%) came from family
_

units where we included more than one subject per family. Only ten percent of subjects

had residences in zip codes where the median household income was less than $25,000. _
This percentage was slightly higher at AshJand (I 3%). Eighty-eight percent of subjects

were residents of California and there were no differences in this percentage by beach. --
We compared the study subjects with residents of Los Angeles County using the

Population Estimation And Projection System (PEPS) for 1993 provided to us by the -
Toxics Epidemiology Program of the Department of Health Services of Los Angeles

_ [,. _.~
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co~ (Table 5). As expected, the study subjects were younger (e.g. 48% were under 12

years of age versus 22% from PEPS). This reflects the fact that beachgoen who enter the
water tend to be younger, which allowed us to examine possible differences in effects by

age. The proportion of male study subjects was slightly higher in the ~udy than in Lm

,..genes Coun  (55% vs 50%). for W te and L t o/a subj  th= w=
substantial differences between study subjects and their proportions in L.A. County.

Table 6 presents subject age by map area (distance from the drain) for each beach.

Table 7 presents similar data by gender for each beach and Table $ presents these data by

ethnicity. A summary for all beaches combined is presented in Table 9. Children 0-12

years of age tended to swim at the drain more than older subjects (63% of subjects

swimming at the drain were children 0-12, whereas children 0-12 represented only 48%

of all subjects). There were no differences by gender (e.g. 53% of subjects swimming at

the drain were males and they constituted 55% of all study subjects). There was ¯ ¯ -

tendency for Latino/a subjects to swim at the drain more so than Whites (59% of subjects

swimming at the drain were Latino/a, whereas they comprised 43% of the total study

subjects).

Table I 0 presents counts of each symptom ascertained from the telephone

interview. Table 11 presents rates for each symptom by various categories. The most

commonly reported single symptoms were: nasal congestion (reported by 9.1% of

respondents), coughing (7. I%), sore throat (6.8%), stomach pain or cramps

diarrhea (5.3%), and fever (4.8%). The most commonly reported composite variable was

sigrtifican, respiratory disease or SRD (5%), which is defined as all those reporting any

one or more of the following symptom groups: l) fever and nasal congestion or 2) fever

and sore throat or 3) cough with phlegm. The other composite variablesHCGI 1were

(3%) and HCGI 2 (0.9%). HCGI 1 included all those experiencing any one or more of

the following symptom groups: 1) vomiting or 2) diarrhea and fever or 3) stomach ache

and fever. HCGI 2 includes all those reporting both vomiting and fever (we decided to

exclude diarrhea in this second composite since diarrhea wa~ reported rdatively

cornmordy by study subjects and much of it may represent background rates that may not
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Obe due to swimming in the ocean making it more difficult to detect any excess risk due to

-
swimming). This decision was made prior to seeing what risk ratios were associated with L
this variable. _

With respect to proportions of subjects reporting symptoms, there ~ no

differences by gender. There were no suhstanti~l differences by ~ge, althongh tim -
proportion of children 0-12 with fever and vondting was slightly higher than among older

2subjects and the proportion of children 0-12 with cuts that became infected was slightly -
lower than among older subjects. There we~ generally no differences by ethnici~y,

socioeconomic status (SES), or residence in California versus outside of California, with

the following minor exceptions. Latino/a subjects reported less diarrhea, stomach pain or

cramps, and nasal congestion. Based on the opinion ofmany of our bilingual gaff, w~

suspect this may reflect some underreporting of these symptoms, rather than a

difference in outcomes. Persons who lived.in zip codes where the median household..,~.~.
income was less than $25,000 reported higher rates of fever, while subjects who lived in -
zip codes with median household incomes greater than $:25,000 reported higher rates of

diarrhea, but generally there were no striking differences by this ecological measu~ of
-

SES. Overall, there was a tendency for California residents to report more symptoms

- 3
than non-residents, but these differences were small. --

Finally, Table 11 ~lso presents results for the variable regarding level of concern "
gabout environmental hazards at the beach. As level of concern increases, the proportion

of subjects reporting symptoms increases. This question was asked only at the end of the-
telephone interview because we did not want to bias responses to the list of symptoma by

asking before then and we did not want to ask it at the beach because we wanted a

sweam]ined questionnaire and we did not want to raise concerns abom the beach for
_subjects who participated in this study. The manner in which it was asked does not

enable us to distinguish between two possibilities: people with a high degree of concern

overreponed their symptoms relative to the other subjects or, more plausibly, those who

subsequently experienced symptoms after the beach interview had their level of concern             _

raised (after the fact). In either event, this ratable was not strongly associated with
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0levels of indicator counts or distance from the drain. Adjusting for this vagable st ¯                    "I"

covariate did not change the re~lts. L
Descriptive Data for theBacterialllldleatorl

Tables 12 and 13 present the percentage of days when bact~al indicator~

exceeded selected cutoffs established either by the U.S. Environmental Protection

Agency (1986) for entemcoccus, or the State Water Resources Control Board (1990) for

2fecal �oliforms, or the California Code of Regulations (S.7958 in Title 17) for total

coliform¯. The cutpoints for E. ¢oli were selected in a series of meetings organized by

the SMBRP, with staff from the SMBP,.P, Heal the Bay, and the Los Angeles County

Department of Health Services. For the analysis, we used two cutoffs for each indicator,

which correspond to the outpoints used in subsequent analyses where we r,~¢ulste risk

ratios associated with these bacterial densities. For E. �o11, we used 35 and 70 colony

forming units (cfu) (we subsequently added outpoints of 160 and 320, which represent.-.
80% of the cutpoints used for fecal coliforms since it is believed that ~ co/i comprises

about 80% of the fecal coliforms); for enterococcus, we used 35 and I06 flu; for fecal

coliforms, 200 and 400 cfu; and for total coliforms, I000 and I0,000 eft. We also ~- -~,
include a cutpoint of 5,000 cfu for total coliforms in Table 13 since we refer to this

cutpoint in analyses of the total to fecal coliforms ratio. Tables 14-16 present the

fi’equencies that samples were below a range ofcutpoints for the total coliform~ to

enterococcus ratio (Table 14), total to fecal coliform ratio for all days (Table 15), total to

fecal ratio when the total coliforms were greater than 5,000 cfu (Table 16) and total to

fecal rati~ when the ~ colif~r~ ¢~c~ded 1,I)i)0 ¢~ (Table 16). I~ ~ ~pi~on, ~

~sults in Table 1~ may be ~re ~e~ingNl ~ the ~s~lts in Table i$ $in~ Table 15

COU~ts all occasions to fecal ratio is below a ~ven cutpoint even wh~ thewhenthetotal

to~ coliform density may be very low. In contrast, in Table 16, analyses of frequencies

are restricted to days when the toUd coliform densities exceed selected cutpoints (1,000

and 5,000 cfu), which, as expected, is when the tolal to fecal ratio is more strongly

associated with adverse health effects. Figures 5A-D present the daily counts for Ashland
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Avenue for each indicator, Figures 6A-D present the counts for Malibu, and Figures TA-

D for Will Rogers.

From the tables and figures, four major points are evident: !) the counts were

highly variable from day to day; 2) for a substantial proportion of days, the counts

exceeded the established cutoffs; 3) the counts were generally higher in f~ont oftl~ drain

and then dropped offwith increasing ~stance from the drain; 4) the water samples taken

at 400 yards were not always "clean" w~th respect to the bacterial indicators (i.e. counts

occasionally exceeded the established cutoffs). Also, in general, the water quality (as

judged by these indicators) was relatively poor compared to previous years.

Associstions Between Distance from abe Drain and Health Outcomes
As a measure of the strength of association, wc rely predominantly on the risk

ratio (labeled P~ in the tables). This ratio expresses the risk (propo~on of subjects who

report a given s~mptorn) among subjects who sv~m, for example, in ~ont of the drain

(designated 0 yards) versus the risk among subjects who swam 400+ y~xls from the

drain. For the sake of brevity, subjects who swam 400+ yards from the drain sre refen~d

to as "controls" since they served as the reference group for all calculations in this

section. Ninety-five percent confidence intervals are presented for each RR. For

example, in Table 17, the RR for fever is 1.57, suggesting that the risk of fever for

subjects swimming at 0 yards (in front of the drain) is 57% higher than the corresponding

risk for subjects who swam at 400+ yards from the drain. The interval estimate is 1.17-

2.10, wl~ch is narrow and the lower bound is above 1.0, indicating the result is

informative and statistically significant at alpha = .05. For interested readers, we also

present the absolute number of subjects in each comparison group w~.o ~orted ¯

symptom and the absolute risk in each group, facilitating calculations of excess risk and

attributable numbers.

Since the predominant direction of the plumes traveling from the storm drains into

the ocean was downcoast, we distinguished distance from the drain by designating

upcoast and downcoast distances. Tables 17-21 present risks and RR’s for subjects

swimming at 0 versus 400+yards, 1-50 yards upcoas~ versus 400+yards, 51-100 yards
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upcoast vs. 400+ yards, 1-50 yards downcoast vs. 400+ yards, and 51-100 yards                         ~’~

downcoast vs. 400+ yards, respectively. The effects for 0 yards and the downcoast                      L

distances are also summarized in Table 22, and the 0 yards and upcoast distances

summarized in Table 23. Comparing subjects who swam at 0 versus 400+ yards fi~om the

statistically significant increases in risk for fever, where the RR=I.5?drain,weobserve~J

(95% C.L. = 1.17-2.10), ch~lls RR=I.S8 (1.04-2.39), ear discharge RR=2.27 (I.14-4.51),

-2.56), coughing with phlegm RR=I.59 (1.10-2.29), HCOI 2vomiting (I
RR=2.11 (l.12-3.97),and SRDRR=I.66(I.25.2.21). These incrcasesinriskappear~I to

to the 0 yards distance, since we observed very few significant effects at otherlimited

distances upcoast or downcoast from the drain, and no significant trends with increasing

distance from the drain (data not shown).

As we noted earlier, there were a number of days when the bacterial indicators at
400 yards exceeded the cutoffpoints, suggesting that this distance was not always a

"clean control" area. As we describe in the next section, one of the better indicators for

predicting health risks is the total coliforms to fecal coliforms ratio. We conducted a

second set of analyses rest~cted to the days when the total to fecal ratio was greater than                  ’.

5 for the water samples taken at 400 yards for a given beach (we noted that the

enterococci count was always less than 106 during these times). The rationale was to

exclude days when the plume from the drain (or some other source of higher counts, such

as septic tanks) apparently reached the 400 yard point, making this point less than an

ideal "control" zone. The prior expectation was that health risks associated with distance

should increase since we "cleaned up" the controlResults in Tablespresented
24-30. The relative risk point estimates for the seven outcomes found significant above

<fever, culls,  scharge, vomiting, coug g with p egm, HCG  2, and
increased for the 0 yards versus 400+ yards comparison (see Table 24). The interval

estimates were wider since the results were based on fewer numbers of subjects. It was

also of interest to see if health effects were observed for the other distances of 1-50 and

51-100 yards versus 400+ yards from the drain. A number of higher RR’s were observed

for ~e effect of swimming 1-50 yards upcoast, but none reached statistical significance
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(Table 25). For subjects at 51-100 yards upcoast versus 400+ yards, significant increases

it, risk were observed for sore throat RR=I.45 (1.01-2.09) and SRD RR=I.91 (1.16-3.16)

(Table 26). Similarly, for swimmers 1-50 yards downroast, we observed a number of

higher risks (Table 27); only the effect of SRD was statistically significant RR=I.77

(1 07-2.95). At 51-100 yards downroast, significant increases in risk were observed for

roughing, roughing with phlegm, nasal rongestion, and SRD. Results are munmadzed in
Tables 29 (downroast) and 30 (uproas0.

Distance Effects Adjusted For Potential Confounders: We then used logistic
regression to adjust for potential confounders. The resulting odds ratios provide ¢lme
approximations to risk ratios and using logistic regression allows for more efficient and

P
ccmplex modeling of associations. Results are presented in Table 31. Adjustia$ for
beach, age, race, gender, SES, California versus out-of-state residents, and worry about
potential health hazards at the beach did not change the essential findings, although the
associations for vomiting and HCGI 2 were slightly attenuated and no longer significant.

It is possible, but, in our opinion, highly unlikely that we have mis.~l a major �onfounder

of the distance effects.

Possible Heterogeneity By Beach and By Age: We hesitate providing results

for subgroups since the study was never designed to have sufficient power to detect

subgroup differences. With this caveat, we explored possible differences in effects by

beach and by age. Results for each beach separately are presented in Tables 32-34.

There appear to be some differences in effects by beach, but it is difficult to judge what is

real versus what is due to random variation with smaller numbers; the only noteworthy

result from a test ofbeterogeneity was for earache (p<0.01). Results for three age

categories (0-12, 13-25, 26+) are presented in Tables 35-37. It appears that children and

young adults have higher risks associated with distance than older adults for a number of

outcomes. In fact, the highest risks were usually noted for subjects aged 13-25 years of

age. A heterogeneity test was significant only for SRD (i>=0.05)
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~ssoctafions Between Bacterial Indicators and Health Outcome~

We took a number of approaches to analyzing the effects of bacterial indicatora.

For each indicator, we calculated risk ratios using the higher and lower outpoints

described earlier (e.g. 200 and 400 cfu for fecal �oliforms). This ratio expresses the risk

°f a given outcome among subjects who s~m-n in water where the bacterial indicator wag

higher than the cutpoint (presumably higher risk) compared to the risk of the mine

outcome among subjects who s~s’am in water where the same bacterial indicator w~

below the cutpoint. It was conceivable that we might have failed to detect a real incxea~

in risk with these cutpoints, particularly since they were not based on prior data that w~e

obtained for Santa Monica Bay, .so we also calculated odds ratios from categorical models

using quintiles (instead of dichotomies, as above), and from continuous modelt For the

categorical models, the quintile medians, total number of subjects in each quintfle, and

the number reporting a given symptom in each quintile are provided in the tables. For the

continuous linear (on logistic scale) models, odds ratios correspond to a unit

equal to the difference between the 90th and 10th percentiles (i.e. the difference between

the midpoints of the fifth and first quintiles). Results for each bacterial indicator are

presented below.

E. coli. Results are presented in Tables 38-42. We observed no effects on risk

using the cutpoints of 35 or 70 cfu for any symptom (Tables 38 and 39). We

investigated effects associated with cutpoints of 160 and 320 (Table 40). At the highest

cutpoint of 320, associations were observed for earache RR= 1.46(!.06-2.00) and nasal

congestion RR=1.24(1.00-1.53). Results for the categorical and continuous models

presented in Table 41. No effects were observed for the categorical model (quintiles).

With the continuous model, small but significant effects were noted for skin rash, nausea,

and stomach pain. These associations were slightly stronger for skin rash and no longer

statistically significant for nausea and stomach pain after adjustment for covariates (Table

42).

Enterococcus. Results are presented in Tables 43-46. No increases in risk were

detected when 35 cfu was used as the cutpoint (Table 44). When 106 cfu was used as the
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cutpoint, significant effects were noted for diarrhea with blood RR=4.23 (I.12-15.91) and
HCGI 1 RR=I.44 (!.03-2.03) (Tables 43 and 44). Results from the categorical model
suggest positive associations for diarrhea and stomach pain, where the odds ratios for the
fi/~h versus first quintile were !.31 (1.00-1.72) and i.31 (1.02-1.68) respectively. In the

continuous model, positive associations were noted for fever, &in rash, nausea, dianhea,
stomach pain, coughing, runny nose, and HCGI I (Table 45). The categorical findin~
were substantially weakened, while the continuous results were essentially unchanged
a~er adjustment for covariates (Table 46).

Total Coliforms. Results are presented in Tables 47-50. No significant effects were
seen when the outpoint of 1,0b0 cfu was used (Table 48). When 10,000 cfu was used as
the cutpoint, only skin rash ~xhibited apositive association RR=3.00 (!.86-4.83) (Tables

~ 47 and 48). Similarly, the categorical model only showed an association with skin rash

~ and the continuous model did not yield any associations (Table 49). Results did not

¯ materially change after adj.~raent for c~variates (Table 50).
Fecal Coliforms. Results are presented in Tables 51-54. No significant effects were

seen when 200 cfu was used as the cutpoint (Table 52). When 400 cfu was used, only an

association with skin rash was evident RR=I.88 (!.21-2.94) (Tables 51 and 52). A

similar effect was observed in the categorical model, where the odds ratio for skin rash

comparing the fifth to the first quintile was 2.04 (1.09-3.81). In the continuous model,

significant effects were observed for fever, skin rash, and HCGI 1. Adjusting for the

potential confounders did not change the results except, with the continuous model, nasal

congestion was now positively associated with fecal coliforms.

In addition to investigating effects for single indicators, as above, we also
assessed the effects of the total ¢oliforms to fecal ¢oliforms ratio and the ratio of total
coliforms to enterococcus. Results are summarized below.

Total �oliforms to fecal �oliforms ratio. As initially suggested by Jack Petralia
(Los Angeles County Department of Health Services) we initially used a ratio of 5.0 for
the cutpoint, assuming that the risk may be higher when the ratio is smaller than 5.0.
When the effects of this ratio were estimated for the entire data set, significant effects
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were noted for diarrhea RR=I.28 (I.08--1.51) and HCG1 2 RR=I.87 (I.20-2.90) (Table

55). We then estimated effects of this ratio restricted to subjects in water where the total

coliform levels were greater than 5,000 flu. Significant effects were observed for fever,

eye discharge, skin ra.~h, nausea, diarrhea, stomach pain, nasal congestion, HCGI 1, tad

SRD (Table 56). The significant RR’s ranged from 2-7 ¯ We then conducted a similar

analysis restricted to subjects in water where the total coliform level exceeded 10,000 cf~

nausea, diarrhea, stomach pain, nasal congestion, HCGI 1, and HCGI 2 (Table 57). The

significant RR’s ranged from 2-39. Results for all three analyses (the entire data set,

counts > 5,000 cf~, counts > 10,000 cfu) are summarized in Table 58. It is noteworthy

that all the effects noted above became consistently stronger as the analyses were

increasingly restricted to occasions with higher total counts.

Since this ratio appeared to be informative (using 5.0 as a cutpoint), we decided to

explore a range ofcutpoints (2, 4, 6, 8) to see which cutpoint yielded the strongest

associations (Table 59a for all the data, 59b restricted to times when the total coliforms

exceeded 1,000 cfu and Table 59¢ for occasions when the total �oliforms were greater

than 5,000. When the ratio cutpoints were analyzed for all days, diarrhea and diarrhea

with blood were associated with the ratio at some cutpoints but no consistent patter~

across cutpoints was evident. In contrast, when analysis was restricted to times when the

total coliforms exceeded 5,000 cfu, there was a strong and consistent pattern of

increasing RR’s as the ratio decreased, with the strongest effects observed using a

cutpoint of 2.0. When the analysis was restricted to times when the total coliforms

exceeded 1,000 cfu, the pattern was not as strong or consistent, although most effects

were again strongest using the cutpoint of 2.0.

Results for the categorical and continuous models are presented in Table 60 (note:

this analysis included the entire data set). The categorical model indicated a positive

association with diarrhea, coughing and coughing with phlegm and the continuous model

yielded associations with diarrhea, stomach pain, cough, coughing with phlegm, and sore

t~roat. Results were, in general, slightly weaker when adjusted for covariates (Table 61)
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and statistical signlfi~ce remained only for cough and cough with phlegm; neverthele~,

for the associations with diarrhea, stomach pain, and sore throat from the continuou~

model, adjusting for cov~uiates only shifted the lower 95% C.I. bound from 1.00 to 0.98

or 0.97.

Total �oliforms to enteroeoeei r~fio. Accepted cutpoints sre not available for

this ratio, so the analysis explored a range ofcutpoints (4, 7, I0, 13), in addition to

categorical an~ continuous models. Results for the range ofcutpoints are presented in
¯ Table 62. Diarrhea was associated with this ratio at ail cutpoints with sn odds ratio of

! 1.4-1.5. In genera], the h~ghest cutpoint of 13 yielded the greatest number of sign/tiC,hi

association~ (fever, nausea, diarrhea, and stomach pain ;~ere associated with this ratio

when 13 wa~ used as the cutpoint). In the categorical ~nodel, the ratio was associated

with increases in risk for nausea, diarrhea, and HCGI I (Table 63). In the continuo~

, model, no effects were noted. Results were slightly weaker for nausea and HCGI-2 end

~
essentially u~hanged for diarrhea and HCGI-I after adjustment for covariates (Table

Results of Multivariate Modeling With Both Dhtance and Baeterisl

Indicatora

To further assess the associations for distance and bacterial indicator~, these

exposures were simultaneously inchided in logistic regression models. Hence, in these

models, distance was adjusted for the bacterial indicator and vice-versa. When modeling

the potential associations with distance from the drain, including E. coli, enterococc~,

total coliform, or fecal coliform one-at-a-time as covariates generally did not alter the

findings presented here; the only differences were that earache now .appeared positively
associated with enterococcus (adjusted OR=1.51, 95% CI=1.0-2.28) and with fecal

coliform (adjusted OR=1.61, 95% CI=1.06-2.44) comparing the highest to lowest quintile

and that the total coliform-skin rash association was slightly weakened. A model that

included both distance and all indicators together did not materially alter our general

findings.
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To investigate further the potenti~! ~so~iations for dist~n~ ~nd ~

me~es, we m~eled ~e ~t~ctio~ ~n ~e~ exists ~g iogi~� ~ion.
~ p~c~, we l~k~ at ~e ~temction ~n ~g (at ~ or fo~-~

y~ ~m ~e ~) ~d s~g wh~ ~e ~ level ~ a~ve or ~1~ ~
~ghe~ cu~ ~ he~. For e~ple, for f~ ~lifo~ ~ ~m~ ~e ~ fm
¯ ose ~g at ~e ~o~ ~ wh~ f~ ~lifo~ ~ 4~ �~ v~ ~ ~ f~

¯ ose ~g at 4~ y~ds ~en f~ ~lifo~ ~- 4~ �~ (Le., ~ mf~ ~).
In ~dition, we ~m~d ~e 6~ ~m ~ at 4~ y~ ~ f~

¯ e risk for ~ose ~g at 4~ y~ ~en f~ ~lifo~ ~ 4~ c~. ~ ~

m~eling helps di~ish whe~ a comb~fion of~ (e.g., ~~ ~ ~
sto~ d~n ~d ~ing on ~ ~t ~ys) inc~ one’s ~ ov~ ~e e~
alone. B~d on ~ese m~els, we obeyed ~e follo~g ~tewo~y ~ 0~. a

pa~em of inched 6sk ~iated ~ ~ ~ ~efi~ ~ ~ di~ ~ ~nt
of~e~in).
~lative risk of young for s~ing at 4~ y~s ~en E coli> 70 �~ ~ 0.63
(95% Cl~. 19-2.05), for s~ng at ~e ~o~ ~ when E coil <~ 70 �~ ~ 1 ~6
(95% CI-0.65.2.47), ~d for ~ing at ~e ~o~ ~ when E �oli >70 c~ ~ 2.1
(95% CI=1.14-3.89). ~e ~lafive ~sk ofHCGI 2 for s~g at 40~ y~ds ~

coli > 70 c~ w~ O.74 (95% Cl~.38-l.~), for s~ng at ~e ~o~ ~ ~n E coli
<= 70 c~ w~ 1.65 (95% CI=0.70-3.90), ~d for ~ng at ~e ~o~ ~n ~ ~
coli> 70 c~ was 2.45 (95% CI1.08-5.57), ag~ in ~m~n ~ ~ at 4~

y~ds when E coli <= 70 �~. F~ly, ~e ~lafive ~ ofHCGI 2 for ~ ~ 4~
~d~ when em,r~ ~ I~ ~ ~ ~.34 (95% CI~.~149.36), f~ ~ ~ ~

~o~ ~ when enter~c~ <= 106 c~ ~ 1.71 (95% CI~.7~3.8~, ~d f~

~g at ~e go~ ~ when ~t~ > 106 c~ ~ 4.68 (95% CI~1.97-

11.10), in comp~son ~ s~g at 4~ y~ ~en ente~ci <~!~ c~.

¯ at ~e interaction model for dis~ce ~d to~ ~lifo~ did not ~nv~e.
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the range ofcutpoints (2, 3, 4, 5, 8) for the ratio of total to fecal �oliforms for the entire

set. Diarrheawas most often associated with higher attributable numbers, but there ~’.
was no consistent pattern across the range of cutpoints. When a similar analysis was

done, but restricted to occasions when the total coliforms exceeded 1,000 cfu (Table

69B), the highest attributable numbers were generally associated with the cutpoint of 2.0.

Many of these numbers were in the range of 100-400 cases per 10,000 exposed subjects.

When this analysis was restricted to days when the total coliforms were greater than 2
5,000 cfu, there was a consistent pattern of higher attributable humbert associated with

lower cutpoints. At the cutpoint of 2, attributable numbers ranged into the mid. and high

100’s of cases per 10,000 exposed subjects for a number of outcomes. Finally, Table 70

presents a similar analysis for a range ofcutpoints for the ratios of total colifoma to

enterococcus. Diarrhea had the higher attributable numbers across all cutpoints (around

200 eases/l 0,000 exposed). Higher attributable numbers were associated with the highest .,.

cutpoint of ! 3.

Results of Virus Sampling Preeedure~

Results of the virus sampling procedures are presented in Tables 71 and 72. The

percentage recovery from the seed experiments was quite high. Enteric v~ were

detected on 8/11, 8/26, 9/3, 9/9, 9/10, 9/16 for Ashland; 7/21, 7/28, 8/25, 8/26, 9/9, 9/10,

and 9/16 for Malibu, and 7/7, 7/18, 7/28, and 8/4 for Santa Monica Canyon. This number

of positive samples did not enable us to conduct many analyses; however, we were able

to compare the frequency of outcomes reported by subjects who were swimming within

50 yards of the drain on days when samples were tested for viruses and found to be

negative versus days when the samples were positive for viruses. Results are presented in

Table 73. Although based on small numbers, a number of outcomes were reported more

often on days when the samples were positive for viruses, including fever (RR=I.53, 95%

CI 0.97-2.42, p-value 0.07); vomiting (RR=1.89, 0.94-3.78), HCGI-I (RR=I.74, 0.99-

3.06) and HCG]-2 (RR=2.26, 0.91-5.60).

In Table 74, we present results for the virus analysis, adjusted for covariate~.

Results remained essentially unchanged. Finally, we also adjusted these results further                  -
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by including the bacterial indicators, one at a time, into the model (results not shown). _ Jr"
These last series of adjustments made essentially no difference in the results (e.g. for

fever, the crude RRffil.53 p---0.07, adjusted for covafiates RR=l.56 p-,0.06, adjusted for -
covariates plus fecal coliforms RRml.57 p,-O.06, ¢ovariates plus E. coil RR-I.5$ p-0.06, ,,~
covariates plus total �oliforms RR=I.56 p-,O.06, and �ovariates plus enterococem -
RR=I.57 p-0.06).

2
Research with gene probes is ongoing and will be presented in an addendum to ’ ¯           -

this report sometime in the near future (the lab conducting this work hopes to complete

the assays by Spring, 1996).                                                     -

IV. DISCUSSION
The following circumstances provided the motivation to conduct an

epidemiological study of the possible acute health effects of swimming in Santa Monica

Bay: A) the beaches are heavily populated in the summer months, B) there is a

measurable volume of discharge into the bay from storm drains even in the summer

months when there is little rainfall, C) there are numerous days with high levels of

bacterial indicators, D) pathogenic human enteric viruses have been isolated from storm

drain effluent even when bacterial indicator counts are low, and, E) anecdotal reports

raised concern about adverse health effects of swimming in the bay. Based on numerous

meetings and extensive peer review, the Santa Monica Bay Restoration Project decided

that an epidemiological study of subjects swimming at selected beaches in Santa Monica

Bay was the most direct and relevant means of addressing the question of possible

adverse health effects.

The initial goal, as stated in the approved protocol, was to recruit 9000 subjects.

Through ref’ming our office and field techniques, we were able to complete interviews on

11,793 subjects who remained eligible throughout the follow-up phase of the study while

completing the study at least $100,000 below the projected budget. Of the 22,085

subjects approached on the beach, only 1761 refused to participate, for a. response rate on

initial contact of 92%. Also, oft he 15,492 eligible subjects interviewed on the beach, we
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0were able to contact by telephone and interview 13,278 (86% follow-up). The potential

for selection biases would seem to be minimal, given the high response rates. It is also

worth noting that the proportions and reasons for ineligibility or loss to follow-up were

The three beach sites where the study was conducted, Sur~der/Malibu, Will 1
Rogers/Santa Monica Canyon, and Santa Monica/Ashland Avenue, were selected became

prior data indicated they were heavily populated and experienced a wide range of

indicator counts in the past. Throughout the summer, we encountered the size ofcrowd~
we expected at Malibu and Ashland Avenue. Work at Will Rogers by the Los Angele~

County Department of Public Works throughout much of the summer substantially
diminished the crowds at this beach. Our prior expectation of a wide range ofimticator
counts was realized throughout the summer of this study. We also observed a high

degree of variability from day to day, and a substantial proportion of days when levels. ,.,
exceeded generally established cutpoints, particularly for samples taken, at the drain.

Malibu and Will Rogers exceeded cutpoints more often than Ashland Avenue; in fact, the .~.
lower standard cutpoints were exceeded the majority of the time for most of the bacterial

indicators at Malibu and Will Rogers. Counts were generally highest at the drain and

then diminished as distance from the drain increased. Of note, however, is that the counts

for water samples taken at 400 yards sometimes exceeded cutpoints at all three beaches,

suggesting this distance did not always represent a "clean control area’.

We operationalized the issue of health effects from swinu~ing in Santa Monica

Bay into t~o research que~ions. 1) Wl~t are the relative risks of~ifi¢ health

outcomes among subjects bathing at 0, 1-50, and 51-100 yards of a storm drain compared

to subjects bathing at the same beach but beyond 400 yards from a drain7 We reasoned

that if pathogens were coming fzom a storm drain and causing symptoms in swimmers,

the risk of these specific symptoms should be higher in subjects who swim closer to the

drain. 2) Are the risks of specific outcomes associated with levels of indicator organisms

(as they are commonly monitored by departments of public health). This second question

is motivated primarily by policy considerations, so we wanted to test the predictive value
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common monitorinl~ practices. Results addressing each question are

0
of feasible,

discussed below. L~sociations between distance and health outcomes.

We observed differences in risk when we compared subjects swimming at 0 yards

(meaning where the drain enten the bay) versus subjects swimming at 400+ yards.
~ _ ,,~

Significant increases in risk were noted for the single symptoms of fever, chills, ear

discharge,vomiting, andcoughing with phlegm, and the composite variables ofHCOl 2 -

and SRD. Most of the risk ratios ranged fzom 1.5-2.0, suggesting a.50-100% increase in

risk. The strongest effects were for ear discharge and HCGI 2. Very few increases in risk -
were observed for subjects swimming at !-50 or 51-100 yards from the drain compared to

subjects swimming at 400+ yards. This was an unexpected result. We are aware of at..
least two alternative explanations. One is that the risk is actually limited to subjects

swimming in front of the drain, possibly because the level of pathogens at greater ,.~. -
distances from the drain was quickly diluted below an infectious dose. This seems

impla~ible since the plume clearly traveled beyond tiffs point and high bacterial counts - ,,~
were noted at 1-50 and 51-100 yards (and some of these bacterial indicators were

associated with increased risk of disease). Another explanation is that the risk is highest

at 0 yards, but there may also be an elevated but smaller risk at 1-50 or 51-100 yards,

which we were unable to detect because the reference group (subjects at 400+ yards) was

occasionally exposed to water with high bacterial counts. To address this possibility, we

analyzed a subset of the data restricted to days and beaches where the total:fecal ratio for _
the water sample taken at 400 yards was greater than 5.0. We chose this ratio because it

was associated with adverse health effects (see below). TJds reanalysis yielded stronger .-
relative risks when comparing subjects at 0 versus 400+ yards (compared to the original

analysis of the entire unrestricted data set) and we also observed some in,cases in risk at --
1-50 and 51-100 yards. This suggests that risk may not be limited to the 0 yards distance,

and argues against a standard that discourages swimming only at the mouth of the drain -
(although the risks are clearly higher there).
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The results regarding distance were not changed when we controlled for potential
confounders,arld are very unlikely to be due to confounding. The concern with

confounding has been raised previously (Saliba 1990, Fleischer 1993, Kay 1994,), but it

dealt with a different study design, sometimes referred to as the "Cabelli-lype" study. In

this design, risks in swimmers are compared to risks in non-swimm .e~s.. The problem

with that design is that swimmers and non-swimmers are self-selected and may differ

with respect to background risks since there are presumably many other

exposures/pathways that can produce the symptoms under investigation. ,Some ofthe~

are unknown or difficult to quantify, so doubt remains, even after adjustment for the

known and measured potential confounders, that the swimmers and non-swimme~

actually comparable. We implemented a design that should have substantially reduced

the potential for confounding by restricting it entirely to swimmers (who immersed their

heads in the water) and making comparisons between groups of swimmers (defined, for

example, by distance from the drain) to estimate risk ratios. A priori, .we believed that the

background risk of subjects swimming closer to a drain should not be materially different

from the background risk of subjects swimming farther away (they are all self-selected

swimmers). When we compared a number of characteristics between subjects at different

distances, the only variables that were differentially distributed by distance were age and

ethnicity. Younger subjects and Latino/a s~bjects tended to swim closer to the drains.

These variables, however, were not independent risk factors for the outcomes. When we

controlled for these, as well as other covariates, there was no evidence of confoundin8.
We limited analyses of subgroups for three reasons: I) the study was never

designed to detect subgroup differences with reasonable power;, 2) there were few

reasons, a priori, to expect differences in effec~ between subgroups defined by most

variables (e.g. gender, California resident, etlmicity, etc); and 3) policies that may emerge

from this work would most likely have to apply to the "general population" and not to

specific subgroups (it would seem implausible to establish one policy for one subgroup of

the population defined, for example, by age, race, gender, and SES, and other policies for

other subgroups). Based on discussions with interested parties, we agreed to explore
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differences by beach and by age of the subjects. There appemed to be some d’.fl’erences

when we stratified by beach; however, it is difficult to judge whether these are teal

differences or simply the result of random variation with smaller sample sizes ~

subgroup. When we stratified by age into three categories (0-12, 13-25, >25),

increased health risks observed earlier appeared to be stronger for children and sdults less

than 25. In fact, the strongest associations were usually evident in the 13-25 year age

group. We presume this is due mostly to thei, increased activity (and hence exi~sure) in

the water, which we did not attempt to quantify, and less so to any increased

susceptibility for a given dose of exposure.

We decided not to restrict recruitment to one subject per f~a~nily for two reasons.

i) It would have been impossible to achieve the sample size we needed. As it was, we

approached every single potentially eligible subject throughout the study period to

achieve our sample size. 2) We believed it would have been very difficult to only select

and recruit one subject per family and explain this to the satisfaction of the family. Given

the strong reasons for accepting other family members, we decided to proceed with this

plan since we believe the effects on our results and conclusions are trivial. When we

consider the effects of possible intra-familial transmission, the following distinction

helpful. Ira case of illness was caused by swimming at a study beach and that case

infects other family members and results in illness, all of these cases are rightly atuibuted

to the swimming related exposure. On the other hand, ifa case of illness was caused by

some other exposure and this case transmitted the infection to other cases in the family

$imilady by distance f~om the drain and by levels of indicator e~mts and ~ reflected in

the background rates. T, the extent thi~ hapl~ned, it wo~ld reduce our power ouly.

Nevertheless, ~o further ad~es~ thi~ issue, we included a f~nii~ ~iable ~ a

(controlling f~r it in the l~gi~ti¢ model~ did not cl~nge any of the results) and ~tified

the results by flais v~’iable ~ l~k f~r heterogeneity (and simil~ effect~ w~re noted

~tratum ¢~mpri~ed of single subjects and the stratum �~mprised of subjects f~m familie.~
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Owhere more than one subject per family was included). We have added results and tex~ to

the Results and Discussion sections to address this issue. L
Associations between bacterial indicators and health outcomes.

In general, when we estimated risk ratios using the established cutpoints, there

were very few positive associations with any single indicator. The~ were none for £

¢oIi at the lower outpoints of 35 and ?0 c~u. At the highes~ cutpoint of.320 �£u, earache

2and nasa] congestion were weakly associated with £ coll. Only skin rash was associated

with total and fecal colifonns at the higher cut~ints of. 10,000 �£u ~ 400 �£u,

respectively. Enterococcj were positively associated with diarrhea with blood and HCG!

1 at the higher outpoint of" 106 cf.u. The risk of"diarrhea with blood was four times higher,

but this estimate was based on very f.cw cases. There was about a 40-50% increase in risk

of. HCGI, consistent with previous results by Cabelli (I 982) and G~thc (preprint).

We recognize that these cutpoints do not h~ve a strong ~ientific b~i~,           ...

particularly when applied to West Coast beaches with heavy urban runoff~ch as

Monica Bay, ~o we also investigated possible effects of the b~cteria] indicator~ with the

use of categorical models (where quintiles were assessed) and continuous models. For

the most part, the categorical models yielded results dmil~- to the dichotomo~ re~lt~

described above. The continuous models gener~ly yielded more positive associafiom,
particularly for enterococci. No additior~al associations were detected for tom coliform~;

fever, skin rash, and HCGI 1 were associated with fec~ coliforms; ddn r~h, muse~ ~md

stomach pain were ~.~ociated w~th E coll. Continuous results for enterococci indic,~te

positive as~ciations with fever, ~ rash, r~use~ diarrhea, stom~h l~n, coughing,

runny nose, and HCGI !.

In addition to evaluating single indicator~, associations with the tom coliform to

fecal coliform ratio and the total coliform to enterococci ratio were investigated. For the

total:entero ratio, the categorical model indicated inverse associations with nausea,

diarrhea, and HCGI I. This ratio was not more predictive ofhealth risks than the

continuous model for enterococci alone. In contrast, the ratio of total to fecal coliforms

proved to be quite informative. There were two components to the rationale for this
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analysis. First, as the level of fecal colifo .ryns increased relative to total �oliforms (i.e. the

ratio was low), concern increased that there was substantial fecal contamination of the

slorm drain, possibly increasing risk of adverse health effects. Second, the �ffect of this

lower ratio should be stronger when there was a higher degree of contamination,

indicated by total colifom~ counts in exce~s of 1,000, 5,000 or 10,000 efu. The results

were consistent with this rationale. Using a ratio of S.0 as the cmpoint, dianbea and
HCGI 2 were associated with a lower ratio ~hen all the data were analyzed, gegstdles= of

the absolute level of total coliforms. When this analysis was restricted to subjects in

water where the total �oliforms exceeded 5,000 cf~, significantly higher ~ were

detected for nine different outcomes. Further, when this analysis w~ restricted to

subjects in water where the total coliforms exceeded ! 0,000 cfu, the risk ratios for these

nine outcomes all increased again (with the absolute risk in the exposed group reaching

! 4-19% for each symptom). Although the number of subjects became small in some

subgroups, the strong cc.~sistency of the results across the increasing levels of total

coliforms is persuasive that the associations are probably real. Which cutpoint (for the

ratio) is associated most consistently with risk is an important question. When a range of

cutpoints (2, 3, 4, 5, 6, 8) was analyzed using the entire data set, no consistent pattern

emerged. This is not entirely surprising since an analysis of all data points treats all ratios

of similar numerical value equally, even though a ratio of 5 when the total �oliforms are

very low may not increase risk (although the same ratio of 5 may be associated with

increased risks when the density of total coliforms is high (say, above 1,000 or 5,000

cfu). When this type of analysis was restricted to days when the total coliform densities

were high (above 1,000 cfu and particularly above 5,000) a consistent pattern emerged,

with higher risks and attributable numbers associated with low ratios.

For reasons developed in the previous section on distance effects, it is very

unlikely that the bacterial indicator associations observed in this study are confounded to

any substantial degree. It is highly urdikely that the background risks are different for

subjects exposed to higher or lower levels of a given indicator level, which were

unknown to the subjects, particularly if one stratifies by distance.
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It is worth considering which bacterial indicators am the most useful. This will

depend, of course, on criteria used to define "usefulness". It would seem that the

magnitude of the attributable numbers and the frequency that selected cutpoints

exceeded may be useful components of any set of criteria. From Tables 66 and 67, when

all data are considered together no single indicator (or ratio of indicators) stood ou~

having the highest attributable numbers. Enterococci (at levels above 106 cfu) w~e

associated with an attributable number of 130 cases ofHCGI I per 10,000 exposed

subjects; total coliforms (at levels above 10,000 cfu) were associated with an attfilmtable

number of 165 cases of skin rash; the ratio of total to fecal coliforms had an attributable

number of 277 cases of diarrhea; and the ratio of total coliforms to enteroco~i had

attributable numbers of 147 and 262 for nausea and diarrhea, respectively. From the

continuous models, enterococci had the greater number of associations but the

(estimated by odds ratios) and the attributable numbers were small. The largest

attributable numbers were observed for the total to fecal coliforms ratio when the

analyses were restricted to subjects in water where the total coliforms exceeded 5,000 cfu.

The atlributable numbers increased very consistently as the ratio decreased from 8 to 6 to

5 to 4 to 2. However, these stronger effects would be limited to a smaller proportion of

the beach going population (those swimming in water where the total coliforms exceeded

5,000 cRt). It is also worth noting (from Table 65) that the effect of ~’wimming at the

drain (0 yards) versus 400+ yards from the drain was associated with relatively large

attributable numbers (e.g. 303/10,000 exposed subjects for SRD, 115 for vomiting, 175

We very briefly review results of other studies to lend a broader context to our

results, although we point out that results of other studies may not be relevant to the

situation in Santa Monica Bay and different designs were employed in these other

studies.

The question of whether acute infectious disease can be acquired through bathing

in marine water contaminated with sewage Ires been the subject of several large

epidemiological studies conducted throughout the world. The most consistent finding of
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these studies is that bathers, defined as those that immerse their heads in water while

swimming, are at a higher risk of contracting ~astroh~testinal ((31) disease than those who

do not immerse their heads, the non-bathers. However, Otis has not always bee=

observed. Another aspect of these studies has been to investigate whether elevated counts

ofcertaln bacterial indicators commonly found in sewage contaminated water are

predictive of disease, even though the bacteria themselves may not be pathogeak. To

date, the reported results trying to associate elevated indicator count~ with health

outcomes have be~ inconsistent.

Cabelli (1979) was the first investigator to demonstrate an association betwem

water quality at ocean beaches and health outcomes. He conducted a large, prospective

�ohon study of 81000 subjects sponsored by the EPA that has subsequently beeome¯

classic study ofhealth outcomes and marine water quality. The study �ompar~

symptom rates among bathers and non-bathe~ at two beaches that had been classified as ..

relatively unspoiled (RU) and barely acceptable (BA) using coliform counts as the

indicators to make this determination. Family groups were interviewed on the beach to

document bathing behavior and again by phone 8-10 days later to asses~ ~be development

of GI and respiratory symptoms. Water sampling for bacterial indicators (total and fecal

coliforms, E. coli, Enterobacter, Enterococcus, Klebsiella and P. aeruginosa) was done

concurrently at the two beaches. The BA beach not only reported higher symptom rate~

than the RU beach but also mean levels ofthe bacterial indicators were significantly

higher than at the RU beach. A noteworthy result of this study was that measurable

health effects occurred at both marine beaches within guidelines (total and fecal �olifor~

standards) developed for f~esh water beacbe~.

Cabelli (1982) ne~ used the results of a large prospective �oh’ort study to develop

a linear regression model for the relationship between mean enterococci density and

gastroenteritis among bathers. Almost 26,000 subjects were identified on weekends over

a six year period in three locations: two ocean beaches (New York and Boston), and one

brackish/fresh water lake (Louisiana). Exposure status (bathers were defined in Cabelli’s

study as having the head immersed underwater, non-bathers included waders and those
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who stayed out of the water) was determined by interview on each study day. Individuals

who swam immediately prior to or after the weekend under study were excluded from the

analysis. Incidence of gasu’oenteritis was obtained by telephone interview 8-I 0 days later,

subjects did not make use of a toll.free number or local clinic for medical

advice/diagnosis. Enterococci densities .were determined for each study day. Based upon

the results of the reg~ssion analysis, the authors concluded that bathing in water

�ontainin8 as tittle as I0 enterococci/100 ml of sample represented an absolute risk of GI

illness of I 0 per 1000 bathers and a relative risk 0£2.0 comparing bathers and non-

Current EPA criteria concerning the sanitary quality ofw.mine waters arc based

upon these results (Cabelli, 1984; CabelIi, 1989). Several criticisms have been leveled

against the 1982 study (Fleisher, 1991 ): (I) Results w~re pooled for marine and estuarine

water locations, despite the fact that survival o/epathogenic organisms may be inversely

correlated with salinity (Dufour, 1984); (2) Results from several beach locations were

combined without considering local differences in marine flora, sewage outflow,

immunity/demographic characteristics of subjects, beach contour and sediment/turbidity

characteristics. Fleisher’s analysis of Cabelli’s data showed significant variation in the

mathematical relationship between indicator levels and disease outcome among the

beaches studied: in addition, a surprisingly poor fit for HCGI relative to total GI

symptoms in the linear regression model led Fleisher to fit an alternative (logistic) model

to the data - one with more "biological support" - choosing covariates "not based solely

on statistical considerations but rather on hypotheses generated by previous

epidemiologic studies" (Fleisher, ! 991, p. 262). From this reanalysis, Fleisher concluded

that "not only the magnitude...but the existence of any relationship between enterococci

density and gastroenteritis may be site specific" (’Fleisher, 1991, p. 263). (3) Cabelli had

speculated earlier (1979) that the primary disease outcome - an acute, relatively mild

gastroenteritis which had a short incubation period and duration - was most compatible

with exposure to human rotaviruses or Norwalk-like viruses, so that estimates of water
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quality based upon proxy measures might be subject to considerable error (further

discussed below).

The C.abelli-EPA study design has been endorsed by the WoHd Health

Organization and the United Nations environment program. "CabelIi-style" ocean studies

have been carried out at a number of locations throughout the world. Mos~ repor~ hisher

morbidity among bathers (head immersed in water) as compared to non-bathers for

gastrointestinal illness, eye and ear infections. Correlations with indicator organisms

however are inconsistent (for review, see SaIiha 1990). In Hong Kong (Cheung, 1990),

Staphylococci levels were correlated with ear, respiratory, and total illness, while ~ coil

was found to be the best predictor of gastroenteritis. In South Africa (yon Schingling.

1992), bathers and non-bathers were compared for incidence ofgastro-intestinal,

respiratory, and skin symptoms at two beaches, one with high levels ofindicato~

(enteroococcus and coliforms) and the other relatively clean: symptom rates were higher

for swimmers at the polluted beach, but "were not statistically significant." In the United

Kingdom (Balarajan, 1991), enterococcus and coliform levels "varied appreciably" and

could not be correlated with illness; overall, a relative risk of 1.31 (95% confidence

interval 1.04 to 1.64) was obtained for occurrence of at least one symptom (GI,

respiratory, other) in bathers compared to non-bathers after controlling for age and sex.

Genthe (19..) reported that enterococcus was the most predictive of gastroenteritis,

although fecal coliforms were also sig~flcantly associated with risk. Staphylococcus was

not associated with risk. Several investigators have recently suggested that these st~lies

may underestimate the true risk: (1) Non-differential measurement error in estimated

organism densities could result in a 30 to 57% underestimate of true risk (Fleisher, 1990).

Both the MPN and MF methods of enumerating coliforms are imprecise; Fleisher ~points
out that none of the studies cited above made use of replicate deterrnh~tions on

individual samples, nor did they consider diurnal and other variations which may occur in

bacterial indicator levels, particularly at marine locations. (2) Bacterial indicators do not

reflect the occurrence of enteroviruses in marine waters, which are likely to be the true

pathogen of interest (Gerba, ] 979), nor do they reflect levels of Vibrio spp., marine

62

R0047246



V
pathogen~ recently linked to a variety of human health outcomes including .necrofizing

O
wound infections (Howard, 1988)(3) These studies attempted to gain power by including Lsubjects from a variety of locations without accounting for variations between beaches.

Smaller studies focussing on subgroups (such as snorkelers, windsurfers, and bathers)

within a given location have reported a more pronounced effect (Dewailly, 1986; Philipp,

1985; Deitmer, 1990); for example, Dewailly reported a relative risk of 5.5 for symptoms

of gas~oenteritis among windsurfers at a specific estun6ne location.
2

Using a Cabelli.like approach the New lersey Department of Health

commissioned a large prospective cohort study in the late 19S0’s to investigate water"

quality and health outcomes after swimming in fresh and ocean water in that state.

16,089 subjects were recruited from nine ~ and two lake beaches. Again, bathers and

non-bathers were identified, interviewed on the beach and telephoned up to 10 days later

to ascertain the development of symptoms. Water sampling for bacterial indicators, total

and fecal coliforms, enterococcus, C. Perfringens as well as F2 male-specific

bacteriophage (developed by Cabelli et al to estimate levels of viral pathogens) was

1concurrently done. Bathers at all beaches had higher symptom rates than non-bathers (an

excess of 12.1 cases per 1000 subjects was n.’ported) even though illness could not be

correlated with any elevation of any of the bacterial indicators. However, these findings

are not surprising since none of the beaches were located near any areas of heavy urban

run-off. The water tested was "generally of high quality"~ leading the authors to conclude

that the observed health effects were "the natural consequences of bathing, not the result

of contaminated water’.
A number of concerns have been raised about the New Jersey study. (See our                     ~’~

original proposal for a detailed description, available f~om the Santa Monica Bay

Restoration Project). Some of the concerns were: (1) The study had little power to detect
an association between health effects and sewage contamination. None of the beaches

studied were located neat heavy urban runoff areas, so that the water tested was

"generally of high quality" at all beaches. Lit’de variability in indicator levels was

observed between sampling sites, so that the effect of a range of indicators (either within
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or across beaches) was not assessed. Water samples were collected only at chest depth

and not ankle depth; children (at increased risk for symptoms in most ~udies when

compared with adults) wade, play and ~vim in the near shore areas where their activitiea

and wave action may distm-b sediments, releasing absorbed bacteria and virus into the

water. (2) The conclusions rely heavily on p-values. Measur~ of effect, ~uch m ri~

ratios with confidence intervals, were not calculated. (3) The i~t¢ ofreddual

confounding was not addressed; confounding may be due to lack ofcompambility of

exposed and unexposed groupe.

Finally, it should be noted that Cabelli-like studies are not the only kind that bare

been used to investigate health outcomes a~er immersion in marirm water contaminated

by sewage. Fleisher, (1993) using a randomized intervention and follow.up dedgn,

conducted the first epidemiological study that related indicator organism density to an

individual bather. In 1989 and 1990, he recruited 484 subjects from various locations in

the United Kingdom. Subjects were given an interview, a physical exam to ex¢lu&

ongoing illness and then randomly assigned to a bather or non-bather group. On the day

of the trial non-bathers were assigned to a roped off beach area while bathers

carefully monitored. Water sampling for elevated bacterial indicators, total and fecal

Coliforms as well as enterococcus (in his papers, Fieisher uses the older nomenclature for

enterococcus, Streptococcus faecalis) was done at the actual time bathers were in the

water. Food consumption habits at the time of the trial were also monitored in order to

exclude food-borne illness as a confounder. After the trial, follow-up for Ol disease was

done through either an interview or a mailed questionnaire. Results showed that only

enterococcus cultured from water samples taken from the surface at chest depth was

predictive for development of Gl symptoms. Fieisher continued the randomized

intervention and follow-up studies with more detailed follow-up exams after bathing

(1993), the results of which still support enterococcus as the best predictor of Gl disease.

As was mentioned, the study design employed here is different in fundamental

ways from the study designs commordy employed by other investigator. The major

difference between the design used here and the Cabelli-type study design is that all of
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our analyses were between different groups of swimmers whereas studies employing the

Cabelli.type design compare risks between swimmers and non-swinuners. A major

challenge with the Cabelli-type design is to ensure comparability between swimmers and

non-swimmers. For example, in one of Cabelli’s studies, there was an anomalous finding

among children of a significantly higher rate of 8astrolntestina1 symptoms for nonbathers

relative to bathers at the unpolluted beach, suggesting that the two groups were not

comparable. Perhaps parents tended to keep children out of the water who were feeling

ill or incubating gastrointestinal illnesses. Differences between per~ns who choose to

bathe and those who do not are difficult to measure and account for in the analysis of

such studies (Saliba, 1990). The Cabelli-type design is similar to the one used here in

that it is an observational �ohort study and it relies on measurements of ha~terial

indicators that are feasible on a large scale and are similar to those that are commonly

practiced by various health agencies. Fleischer (1993) and Kay (1994) have raised

additional concerns with this type of study. The major �oncern deals with measurement

errors and misclassification of exposure status due to "failure to control for the substantial

amount of temporal and spatial variation in indicator organism densities shown to oc~r

within just a few hours at marine water bathing locations" and the fact that "the

microbiological quality of water was not assigned to each bather at the time and place of

bathing’,
To address the concerns with confounding and misclassification of exposure

status, Fleischer and Kay used a very different design. Instead of an observational study,

they used a randomized trial wherein subjects were randomly assigned to bathing and

non-bathing groups and numerous water samples were taken every half.hour over the

exposure period every 20 meters and at three depths (at surf, mid, and chest depths). In

principle, if the trial is large enough, randomization should generate a balance between

comparison groups ("exposed" and "unexposed") with respect to the distribution of other

risk factors for the health outcomes under study. Also, as they argue, the water testing

protocol should reduce misclassification of exposure status for individual subjects.
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As we see it, with respect to measurement of bacterial indicato~ the two O

approaches are addressing slightly different questions and may be seen, at some level, as
Lcomplementing each other. The approach taken by Fleischer aims at estimating ¯ more

accurate dose-response relationship for indicator counts as they pertain to individuals by

reducing misclassii~cation of exposure for individual subjects as it pert¯ira to this
-objective. This generates interesting, useful data and may detect associations mi~�! by ¯

Cabelli.type approach, but it is also ¯ step further removed from helping to ~ policy _ 2
based on bacterial indicators. Given ¯ predictive result generated from this more inten~

sampling scheme, the policy implication for where, when, and what to monitor for i.~ not
-

obvious, given limited resources of the agencies responsible for monitoring. For

example, Kay (1994) suggests that, based on their results, enterococci ~hould replace
-

coliforms as the basis for sening standards and that adverse health effects were identified

when concentrations exceeded 32 per ! 00 ml. It is not so obvious where and when one
-

should monitor for enterococci. Clearly the intense protocol used in the trial is not

feasible. If one does less (read less accurate in terms of assessing exposure for ¯ given

subject) monitoring, the nature of the dose-response curve probably changes since "do~e"

is being measured differently. A level of 32 per 100 ml may no longer be associated with

the same risk as in the trial. The approach taken by Cabelli addresses more directly the

question of whether bacterial indicators, as they are commonly measured by health

departments, do in fact predict risk of adverse health effects. If the results of such a ~udy

are negative, as they have been in a number of studies with respect to specific indicators,
._

the only appropriate conclusion is that these indicators, as measured, do not predict risk.

Left unanswered is whether different, perhaps more intense, sampling and measurement

protocols would yield different results. If the results are positive, the connection to ¯

monitoring policy is more obvious since the sampling scheme employed in the study is
-

close to the usual monitoring protocol.

Since there is no perfect design for all scientific and policy purposes, we ~ettled              -

on an observational design that would minimize the potential for confounding, which we

viewed as a major lingering concern with previous studies. We had doubts about the                -
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feasibility and ethics of trying to conduct a randomized trial gicen the "charged" nature of

the debate regarding Santa Monica Bay. Given the observational design, we chose to

focus on two questions (Is distance associated with risk of adverse health outcomes? Do

bacterial indicators, as they are commonly monitored, predict risk of adverse health

outcomes?) that were primarily motivated by policy considerations.

Aside from the emphasis on distance and bacterial indicators, this is the first large

scale study of which we are aware that also included measurements of viruses. The

standard method, which appeared to be running very well, as judged in part by the

excellent recovery rates, detected virus on a number of occasions. Only limited statistical

analysis was possible. It was of interest that a number of adverse health effects were

reported more often on days when the samples were positive, suggesting assays for

viruses may be informative for predicting risk. The research involving gene probes is

ongoing. We hope to include the results as an addendum to this report. Cabelli (i 982)

and Kay (1994) both mention that Norwalk-like viruses are a plausible cause of

gastroenteritis. Enteroviruses, the commonest viruses in sewage effluent, can cause

respiratory symptoms. As pointed out by Walker (1992), testing for viruses is potentially

important. Not only are viruses potentially responsible for many of the symptoms

associated with swimming in ocean water but they decay at a slower rate in sea water

than bacteria and they can cause infection at a much lower dose.

In summary, we believe that the results of this study are valid for the purposes of

addressing the two research questions we posed in the beginning. Distance from the

storm drain, particularly swimming in front of the storm drains that we studied, is

associated with an increased risk for a relatively broad range of adverse health effect&

including HCGI and significant respiratory disease. A number of bacterial indicators,

particularly the total coliforms to fecal coliforms ratio and enterococcus, measured in a

manner similar to routine monitoring, are also associated with increased risk of adverse

health effects. Both sets of results suggest that there is an increased risk of a relatively

broad range of symptoms caused by swimming adjacent to the drains at the beach sites

included in this study. The estimated attributable numbers, which reached into the 100’s
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- V
per I 0,000 exposed subjects, suggest these risks are not trivial when we consider the _ 0
millions of persons who visit the beaches in Santa Monica Bay. In numerous discussions Lorganized by the SMBRP, prior to the start of this study, an excess risk of I case per I00

-
exposed was generally considered a noteworthy health risk. so the study was designed to

detect this level ofrisk (of course, the relative magnitude of these risks compared to other
health risks will be a matter of judgement by interested parties). It is also probable that

the risk is higher than we observed in this study since both distance and bacterial k_ 2
indicators are proxy measures of the actual pathogens causing these advet~ health

effects. It is worth recalling here that we excluded subjects who frequently entered the
-

water at these beaches. We did this so we could link reported outcomes with ,, specific

set of bacterial indicators for the one day and place a subject was in the water, which we

needed to address the second research question we posed. If there is a dose-response
_

relationship such that increasing exposure is associated with increasing risk, which seems .. ¯

plausible, then one may conclude that surfers, lifeguards, and other subjects who
_

frequently enter the water and immerse their heads may be at an increased risk of adverse

health outcomes (.perhaps substantially so) than the relatively infi’equent recreational
o-

[ ~ -.swimmers included in this study. A counter-argument that has been raised is that
-

frequent swimmers may develop an immunity to the pathogens and thereby have a lower

risk. This would seem to be an important issue that warranL~ ftu’ther study. Surfers

would seem to be an appropriate group to study since there are not enough lifeguards at a

given beach to achieve the statistical power one needs. The study design would have to be

different than the one used here to address the issue of frequent use. Interested readers

are referred to the original proposal for this study, where an adjunct study of surfers was             -

presented. We consider the policy implications of the present study to be beyond the               -

scope of this final report. They will be the subject of a separate report issued by the Santa

Monica Bay Restoration Project.
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INT
WATER

E FO 8,3:19-25~̄ ’ . - .

INTR

I=NO CHILD DID NOT GET
HAVE          SINCE VISIT,2=YES HAD SYMPTON--~NCE VISIT, 3=DK

LLS DUE TO BEACH VISTT-----’--’-"-
~SYMPTO--N-~CE VISI HAD

EYE DI.( VIS~
EYE 1=NOT HAVE SYMPTON SINCE VISIT.2=YES HAD SYMPTON~-~CE VISIT. 3~

HAD SYMPTON BEFORE--~T,--~-~-~ HAD SYMPTOM BF~RE VISIT,
~)UE TO B~-~-’~H-~SIT

EARACHE 1=NOT HAVE SYMPTON SINCE VISIT.2=YES HAD SYMPTON SINCE VISIT, 3=DK
EARACHE 1=NOT HAD SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT, 3=DK

Q3.5.A EAR DUE TO BEACH VISIT

DISCHARG I=NOT HAVE SYMPTON SINCE VISIT.2=YES HAD SYMPTON SINCE VISIT, 3=DK
~ DI: 1=NOT H-a,D SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT, 3=DK

SKIN RASH 1-3
DL IE TO B~----~VISIT

SKIN RASH 1--~;OT HAVE SYMPTON SINCE VISIT.2=YES HAD SYMPTON SINCE VISIT. 3=DK
SKIN RASI" HAD SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT. 3=DK

Q3.7.A INIEECTED CI 2=EVENT DUE TO BEACH VISIT
Q3.?.B INFECTED 1=NOT HAVE SYMPTON SINCE VISIT.2=YES HAD SYMPTON SINCE VISIT. 3=DK

1=NOT HA___D S__Y_MPTON B__EFOI~E--VISIT,2=YES HAD SYMPTOM BFORE VISIT. 3=DK
DUE TO BEACH VISIT    --



Q3.8~ NAUSEA
Q3.8.B NAUSEA SINCE ~
Q3.8.C NAUSEA SYMPTON BEFORE VISIT~HAD ~
Q3.9.A VOMITING DUE TO BEACH VISIT
Q3.9.B VOMITING I-~VE SYMPTON SINCE VISIT,2=YES ~ SYMPTON SINCE VISIT, 3=DK

Q3.9.C VOMITING HAD SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT, 3=DK
O3.10~ DIARRHEA DUE TO BEACH VISIT

1=NOT HAVE SYMPTON SINCE VISIT,2=-YES I-~D SYMPTON SINCE VISIT, 3=DKQ3.10.B OIARRHEA
1=NOT I-~D SYMPTON BEFORE VISIT.2=YES HAD SYMPTOM BFORE VISIT, 3=DKQ3.10.C DIARRHEA
2=EVENT DUE TO BEACH VISITQ3.11 ~, DIARRHEA WI

Q3.11.B D 1=NOT HAV! SYMPTON SINCE VISIT.2=YES HAD SYMPTON SINCE VISIT, 3=DK
G3.11 .C DIARRHEA W/ I=,’.’OT HAD SYMPTON BEFORE VISIT.2=YES HAD SYMPTOM BFORE VISIT,
Q3.12~ STOMACH PAIN BEACH VISIT

1=NOT HAVE SYMPTON SINCE VISIT,2=YES HAD SYMPTON SINCE VISIT, 3=DKQ3.|2.B STOMACH PAIN
1-NOT HAD SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT, 3=DKQ3.12.C STOMACH

r’,UE TO BEACH VISIT "Q3. 1:3.A COUGHING             1-3
laNOT HAVE SVMPTON SINCE VISIT,2=YES HAD SYMPTON SINCE VISIT. 3=DKQ3.13.B COUGHING
1=NOT HAD :;YMPTON BEFORE VISIT,2=YES HAO SYMPTOM BFORE VISIT, 3=DKQ3.13.C COUGHING

Q3.14.A COUGH WI BEACH VISIT
SYMPTON SINCE VISIT,2=YES I~O SYMPTON SINCE VISIT. 3=OKQ3.14.B COUGH W/

! =NOT HAD SYMPTON REFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT, 3=DKQ3.14.C COUGH W/PHI.~
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1=NOT HAO SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT, 3=DKQ3.15.C RUNNY NOSE/CONG
REACH VISITQ3.16.A SORE

Q3.16.B SORE 1=NOT HAVE SYMPTON SINCE VISIT,2=YES HAD SYMPTON SINCE VISIT, 3=DK
Q3.16.C SORE 1=NOT HAD SYMPTON BEFORE VISIT,2=YES HAD SYMPTOM BFORE VISIT. 3=DK

2=EVENT DUE TO BEACH VISITQ4 WORRIED ABOUT 1-4
Q5 ETHNIC BACKGROUN 1=NOT AT ALL WORRIED.2=SOMEWHAT WORRIED.3=A LITTLE WORRIED.4=VERY WORRIE
"~6 ZIP CODE ETHNIC.6=O]’HER
~IEDIAN INCOME FOR
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Table 1. Completed Interviews by Beach Interview Date

Malil~
W Roge~
to~J

tolal 184 272 162 195 51 59 96 127 338 116 134 111 145 120 265 128 98 62 108 81 141 288,561 130 73 102 135 119 519 517 8~

AUGUST
monthly

5~

SEPTEMBER
monlhly

67 272 558629     0     0     0     0 42 107     0     0     0     0     0 55 44     0     0     0     0     0 23 34     0     0     0     0     0     0

11793





Figure 2. Beach Encounters by Beach

. ...~..~ ~.:,...- ~ .;

i

~ ~ W.R~ ~ "

_

~hland Mallbu W.RogeB

Bea~ non-pa~icipants 0ncl. Ineligibles) =~S2 (27%) =50= (33%) t=23 ~2%) 1~== ~)
Phone ineligibles ~a~ to ~a~) 7=~ (7%) =10 (5%) l~= (=%) f41~ (
Completed inte~ie~ 5S20 (56%) 40S7 (53%) 1806 (47%) 11793 (53%)
Lo.e~t~foll~.up 1078 (10%~ 881 (9%~ ~5 (12%~ 2214 (10%)

10626 7636     3823     22085
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Table 2. Reasons for Non-Participation
at the Beach
(All Beaches)

~neliglble (been to beach)

36811

17811 27I.mn~u~o �liffi~ ~8i
,~o Iolephone

SO~le~o~i ~o~-

~ele~e I~Le~ie~
(~11 Be~es)

22 ~ 1
~99j 101"

"Does n~ ~ to 1~ ~ to ~.

, i
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Figure 3. Non-Participation (Including Ineligibles) at 3 Beaches
by Ethnicity and Gender*

ETHNICITY

2000.

Ashland Malibu W.Rogerl All

Female 1384 (48%) t057 (42%) 559 (46%) 3000 (46%)
Male 1478 (52%) 1451 (58%) 864 (54%) 3593 (54%)

* Children younger than 12 were not tallied.
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" Figure 4. Non-Actualized Telephone Interviews from 3 Beaches V
. by Ethnicity, Age and Gender

~                                                                              ’AGE

~hl=nd Malibu W.Ro=em ~1                   ~hland Malibu W,R~m

~la~ ~3 (5% 2S 3% -__ ( ) (6%) 299~8%)
Latin 87 (43%) 353 (33%) 1~ 24% t3~ ) lZ 1032 (~% S30 (~%) 495 (62%) 2207(~). ( )¯ -~,~n =s (2%) =~ O~) ~ ~) Sl ~)

_~her~K 78 (4%) 7e G%) 89 ~%) ~13 ~%) ,

~ G~DER "

Female 803 (~%) 3~2 ~7%) 31~ (40%) 1~1t (41%)
Male 104t(56%) 669 (63%) 478 (60%) 2188 (59%)
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Table 4, Beach Study Respondent Characteristics

to Drain



Table 5. Beach Study Respondent Characteristics vs. PEPS

Beach Study Respondents PEPS*
{)-12 5.718 48~
13-18 1.772 15"4
19-25 1.213 10~
!26-35 1.688 14%
36-45 994
4&55 314 3%
56-65 61 1%
66-75 30 0%
>75 3 0%

11.793                                     9.240.402

Beach Study Res .l~,,dents
[~GE,-:,~ ~’I ~’: ’ ~.*,- "I

....~ r’~’~
PEPS

[AGE--’~*;~ I ~’~,’~ ’~’-I<=12 I 5.7181 48%1 I >=14 12.074,678]i~25
I 2.985/ 25%] ~24 11’193’240JI>=~ I 3.0~/ 20%1 p=2s I s.s72.4~

*Population Estimation and Projeclk~ Sptem (Los Angeles County, 1993)



Table 5, cont. Beach Study Respondent Characteristics vs. PEPS

*Population Estimation and Projedion System (Los Angeles Courtly, 1993)



Table 6. Respondent Age by Map Area for Each Beach

’ " ~.’ " .’ ~Ashland " . ¯ .
-u"~A~el" , ’’0-12 " .. : 13-25 ¯ >=26 o :"

drain 91~(5~) (]%1 23 (15%) Iz’~) 40 (26%) I)%~ 1541-50 down 656~(54%) (z1%1 234 [l~v,) (1~%! 318 (25%) (11%1 1208 (1oo%)1-50 up 688 (51%) fz~’~! 353 [25~) (2~%| 309 (23%) (Iz~.] 135051-100 down 216 (,m%) (~’~} 122 (27%) (~.} 114 (25%) (~%: 452 (1oo%)51-100 up 586 (,m%) (1~,~ 321 (~%) Iz]%) 315 (2e%) (1~%1 1224 (loo%)400÷ down 105 (57%) 13%1 44 (24%) (]%} 3~ (19%) |2%] 185400÷ up 714 (53%) (23%1 309 1~3%) 12z-/.) 324 (24%) ll~o]l 1347 (loo%)
3058 (SZ%) (Ioo~! 1406 (2,m) (~oo~l 1456 (25%) (~oo~} 5920 (loo%)



Table 7. Respondent Gender by Map Area for Each Beach
,¯ ". . - Ashland -, . ¯ . .. ’ ~

Map Area" .... ~ . ¯ ¯ female ¯ .. . .". ’ male : ..... totals
d,-~ 87 (55%) ()%) 67 [44%) I~Y-I 1,54 (~11,)

1-50 down 553 (4~) tzo’~! 655 [s4%) Izl%: 1208
1-50 up 642 [46%) tzz%) 708 [s~,) Izz~l 1350 (1oo~)

51-100 dowr 212 [47~) (P~| 240 (s.1%) (r/.: 452 (Ioo%)
51-100 up 548 [45%) (zo%) 676 (55%) (z1%] 1224 (IOO%)
400+ down 7,5 [41%) {3%) 110 (59%) 13%) 185 (lO0%)400+ up 629 (47%) |2)%) 718 (53%) 12)%) 1347

2746 146%) 11oo’~1 3174 (s4%) I1oo%1 5920 (Ioo~1

Map Area ¯ ’ " female .,. male ,. Iolals
drain 271 (4s%) ( i S%l 332 (55%) I is% 603 (!oo%)

1-50 down 124 [~s%) (?’/-I 228 (~%) I.o~.) 352 (Ioo~)1-50 up 457 (43%) (zs%| 602 (57%) (26% 1059
51-100 down 86 t4o~) (s% 131 (6o.~) (~% 217 (lOO%)

51-100 up 366 [46%) (2o%) 437 [54%) (iwv. 803
400+ down 452 [46%) (zs% 494 [s~i~) (~% 946 (loo%)400+ up 38 [44%) |2% 49 [~6%) {2~, 87 (10o%)

1794 (~) {~) ~73 (~%) (~) 4~7 (1~)

’ ,: " :’. .... ’,lNIIIRo~ers. -: . ¯, ,.’.
.Map Area .. female ’ male ¯ totals

drain 42 (46%) (~Y.I 46 (52~) |4%1 ~ (I00~) (:~%)1-50 down 164 (43%) 121~. ~0 {57%) 12J% 384 (~oo~)1-50 up 85 (42%) ( I n% 117 (58%) I ~ nY. 202 (~oo%) In n~)5i-100 down 186 !(4o%) (24% 279 I6o%) 12P/o 465 (lOO%)
51-100 up 85 (5o%) (ii%) 86 (5o~) iz~, 171 (IOO~)400+ down 202 (45%) (~6%) 246 (55%) 12~%| 448 (~)
4~+ up 15: (31~) {2%l 33 (69%) {~%} 48 (1~)

779 (~) (l~l 1027 (5~%) (1~1 1~ (1~) (1~)

t (} ~umn ~nla~



Table 8. Respondent Ethnicity by Map Area for Each Beach

totals
602
352

1056
217
803

,(1~)
2~4 (~) ll~) 49 (1~) I~1 1~1 (~) II~) 125 ~%) Cl~} 111 ~%) le~) 93 (~) (l~} 4~3 (l~)



Table 9. Age, Gender and Ethnicity by Map Area For All Beaches

Iolals
845

1944 (loo%)
2611 (too~)
1134 (~)
2198 (1~)
1579 (I~)

{l~,l 1482 (~)5319 (~) IJ~) ~74 (~) (l~) 11793 (!~)

t () ~ ~ages
; () ~mn ~nta9~



Table 9, conL Age, Gender and Ethnicity by Map Area For All Beaches



Table 10. Subgroup Specific Symptom Counts

TOTAl
f;emale Male       12     13-25 >~26 White Black Latino As~n mulli olhe-~

Fever ~ ~ 32-’--"-’-~ 121 123 259 21 231 18 27Chils 2g 140 156 139 70 87 150 8 114 7 11Rednesl/dllC~’mge fmm eyes 21 108 104 118 39 $$ 72 8 112 2 12 6Earad~ 40 192 215 185 119 103 212 15 152 6 9 12D~haq~ ~ m 7 41 38 29 27 23 33 1 41 0 3 1Skin rash 11~ 56 54 5S 21 34 35 2 6S 1 3 4Cuts bec~ntng Inleded 7~ 29 47 21 31 24 46 1 24 2 2 1Nausea 43: 219 213 206 106 119 223 16 155 10 18 10Vo~ting 2G 91 113 144 33 27 80 7 98 S 11 3Dianl~a 62~ 286 341 307 130 190 36S 23 174 1S 30 2{:Dianl~ea wllh I]k>od 1, 7 7 7 4 3 S 0 8 0 1Slomach pain ~" cram~ 73~ 351 385 370 194 171 387 28 250 23 30 18~-~)ughing 83~ 372 462 454 214 166 389 34 333 28 35 14Coughing with I~hlegm 39( 156 234 19S 111 84 176 10 177 8 14 4Nasal congeslJon ~ rmmy ~ 107| 477 60; 504 307 268 588 32 361 31 43 23Sore Ihtoal 80; 386 41(] 350 233 21ft 422 25 291 14 28 21h(:gJ..1 35.’ 166 18S 223 65 67 164 16 141 9 20 5ho~i..2 101 39 62 76 15 10 43 2 48 2 5s~l 58._.__~S264 325 307 158 124 276 20 241 14 26



Table 10, conL Subgroup Specific Symptom Counts

~~ ~ . . F concemabouthazards<=~21,000 >$25~ CA resid_enl non ~ not at llll ~ somewha! ~o"~-’~-" I li~woliied~

D~ fr~n eam 3 71 7S 3 7 S 20 38
Skin ~ 22 7~ 104 (] 14 12 25 44
Culs becon/g lnfeded 3 62 67 8 6 14 13 33
Mausea 32 347 38)’ 39 18 $5 82 195
Von~Ung 12 172 187 13 11 20 47 83
Dianl~ea 22 49~ 532 90 34 98 119 273
Diaffhea ~ blood 2 1� 13 1 1 2 4 5
Stomach pain or cmml~ 41 598 652 78 53 98 151 295
Coughing 75 663 764 66 85 117 164 324
Cougldng ~ phlegm 30 31, 363 24 48 $7 71 152    o~
Nasal congeslJon or nanlty II~ 72 ~6: 964 103 93 171 238 424 oo
Som ttu’oal 61 6.~ 721 75 73 134 178 301
hcgi..1 27 281 322 29 22 36 72 150
ltcg|_2 8 89 97 3 5 10 21 47
srd 49 473 547 3.= 60 87 118 220







Table 12. Percentage of Days in which Bacterial Indicators
Exceeded the Standard Cutoff Levels

A. ASHLAND

l-lO0 1.100 400 +0 Yards Yards Upcoast Yards Downcoast Yards Upcoast Cutoff"Bacterial Indicator 4[%) (%) ([%~ (%) d’uF. col; 30.8 7.8 9.1 l 1.7 35E, coil 19.2 5~. 2.6 3.9 70Entercoccus ! 9A 5. ! 5. ! 35Fecal Coliforms I l."’----"-~ 3.8 200TotaJ Co]Lt’orms 44.--’--’~---~ ]2.7-’--’--------- 12.~ ~ ~

B. MALIBU

i-100    1-100        400+
0 Yards Yards Upcoast Yards Downcoast Yards Downcoast Cutoff"

Bacterial Indicator
leA) (%) I[%) (%) cfuF.. co/i 60.3 24.4 66.7E co/i _ 55. ! 15.4

52.6 35
Entercoccus 51.3 19.2 48.7

25.6 7____~0
- ~ 21.8 3510.3. 43.______.__Tota~ Coliforms -

~ 14. l 6.4    !-~-~

C. WILL ROGERS

1-100 l-lO0 400+
Bacterial Indicator 0 Yards Yards Upcoast Yards Downcoast Yards Downcoa.~ Cutoff.

E. co;;                   74.0         21.9                               -’--------45.2 15.1 35E. coli 58..___..___~913.7 17.8Emercoccu$ 79.5 ~ ~ 70
---__________ 42.5 9.6 3--’---~Feca~ Co~orms ~ 6.S ~ ~ -------Total Coliforms 1.4 200~ -.--...--______~ ~ 5.5 0.0 1000

Note: Samp]~ colJec~ed once daib be~e~ $ am and 11 am.
�~ - colony romping u~ts

92
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VTable 13. Percentage of Days in which Bacterial Indicators
OExceeded the Higher Cutoff Levels

A. ASHLAND L

1-100 1-100 400+0 Ym’ds Yards Upcoa.u Yards Downcoa
Yards Upco~t Cuto~ 1Bacteriallndicator ~ ~

~ ¢fll~ coli                 9.0
1.3 0.0 0.0 160

2
~ coil 6.4 0.0 0.0 320Entercoccus
Fec, al Coliforms 10.

0.0 0.0 106
To~ Co~o~ ~ ,.3 ~
Total Coliforms ! 5.2---’------ ooo
B. MALIBU

AREA
l-lO0 i-100 400 +0 Yards Yards Upcoss Yards Downcosst Ym’ds Downco~s CmoffBacterial l~dicator (%) 4%) 4%) (%) d’u 1£. coli 47.4 10.3 33.3 7.7 160~ co~; 39..__....___~~.7 ~9.: ,.3 3=0Entercoccu$ 34..__._.___~65. l 17.9 106Fecal CoLff’orms 46.2 6.4 4-"-’--~Total ¢oliforms 5.1 ~ L3 ~Total Coliforms 3.8 1.3-------- o.o o.o ,o.ooo

C. WILL ROGERS                                                                                             ,,~

Storm Drair~ 1-100 i-100 400 +0 Yards Yards Upcoast Yards Downcoast Yards Downcoast
Cutoff" n

Bacterial Indicator (./.) (./.) (./.) (%) U£, coil du42.5 5.5 8.2 0.0 160~ coli 28.8 1.4 1.4 320Entercoccus 45,2 6.8 ~ l’-’-"-’~Fec~l Coliforms 32."-"---~ 1.4 2.? 4----"~TotaJ Coliforms ~ 1.4 2.7 0.0Total Coliforms 68 0,0 ] .4 0.0 l 0,000

No~e: Samples coLl~-~ o~�~ (bJJy b¢~. $ ~m a~ ! ! am.
du =�olony formm~
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Table 14. Total Coliforms/Entemcoccus Within Specified Ranges

A. ASHLAND
AREA

Storm Drain i-100 1-100 400 +
0 Yards Yards Upcout Yards Downcoast Y~rds UF.o~Total Colirorms/Enterococcu|(% of’days) (% orda)’s) (% ordays) (% ordsyj)

<=7 2.5 21.5 25.6 21.8
<-10 i !.4 27.9 26.9 29.5
<-13 15.2 30.4 30.8 42.3

B. MALIBU

Storm Drain    1-100        1-100         400 +
0 Yards Yards Upcoast Yards Downcoast Yards Downcoasl

Total Coliforms/Enterococcus !(% of’days)(% of’days) {% of days) (% ordtys)
<=7 44.9 66.7 50.0 51.3

<=10 59.0 78.2 74.4 74.4
<=13 68.0 84.6 80.8 83.3

C. WILL ROGERS

Storm Dr=in     1-100        1-100          400 +
0 Yards Yards Upcoast Yards Downcoast Yards Dow~co~t

Total Coliforms/Enterococcus(% ofdays) (% of days) (% ofda~,s) (% ofdays~<=7 46.6 65.8 69.9 83.6<=10 60.3 78.1 79.5 91.8<-13 69.9 82.2 89.0 95.9

Note: Samples �olle;t=d once daily between 8 am lind 1 i mm

R0047278
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V
Table 15. Total Coliforms/Fecal Coliforms Within Specified Ranges

L
A. ASHLAND

Storm Drain    1-100        1-100         400 +
0 Y~rds Y=rds Upcoast Y~ls Downcoast Y~I$ UIx~ast

<-5 17.7 34.2 30.8] 48.7o,4 17.7 29.1 26.9 4].0<-2 7.6 20.3 14. ] 24.4’

B. MALIBU

Storm Drain     1-100        1-100 ~       400 +
0 Yards Yards Upco~st! Yards Downcoast Yards Downcoast

Torsi (~oliform$/Fec=l (3olirorm_s! (% ofday$) (% old=y=)    (% ord=~=) (% ord=)~) 7<=5 82. ! 85.9           $8.5 89.7<-4 80.8 82.1 82.! 84.6

C. WILL ROGERS

Sto~ Drain 1-100 1-100 400 +
0 Yards Yards Upcoast Yards DowncoastY~ds Downcoast

<=5 52. l i 76.7 75.3 84.9
<-4 4]. ! 72.6 63.0 75.3
<=2 13.7 27.4 24.’~ 30. I

N°te: Saznples �°llected °rice daib’ between ~ am az=l l I am"
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_ V
OTable 16. Total Coliforms/Fecal Coliforms Within Specified Ranges

On Days When Total Coliforms > 1000 and ¯ 5000              L

A. ASHLAND

¯ 1000 Sto~ ~r~. ~-1oo i-loo 4oo +
0 Y~ds Yards Upco~’l Y~ds Downcoast Ym’ds Upco~st

Total Coliforms/Fe¢=l Coliform! (% ofdays) (% ofdays) (% ofdays) (% erda)t)
<=5 0.0 0.0 0.0 0.0
<-4 0.0 0.0 0.0 0.0 -
<,’2 0.0 0.0 0.0 0.0

¯ 5000

Total Coliforms/Fecal Coliforms

~ <-4 0.0 0.0 0.0 -
<=2 0.0 0.0 0.0 -

B. MALIBU [ .... ...

¯ 1000              Storm Drain    l-lO0       1-100        400 +
0 Y~rds Yards Upcoast; Yards Downcoast Yards Downcoas

Total (~oliforms/Fe~al Coliform (% ofda~’s~) (% ofda~,s~) (% ordays) (% ofdays)
:-                   <=$ 55.6 0.0 54.6 20.0
~ <"4 55.6 0.0 36.4 0.0 -

¯ 5000                                                      -

Total Coliforms/Fecal Coliforms
<=5

<-4                 25.oj o.o o.o -
<=2 0.0[ 0.0 0.0 - "

Note: Samples collect=l onc~ daily bc~’cen $mn and I ! ran.                                                   --
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Figure ?C. Dally Fecal Coliform Indicetor C--o’-’ntl at Will Ro~era _i~__-¢h (C~;,~’; ¯ 200 ¢pu)
~
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Table 18. Risks Among Swimmers at 1-50 Yards Upcoast vs. Risks Among Controls

SYMPTOMS ~ Risks
~    Risks

Fever 114 0.045 138 0.046 0.99 0.78 !.26Chills 63 O.02S 72~ ~ ~ ~ 0.024 1.0~ 0.7~~ so 0.0~0 0.0~0 0.9~ 0.6~ j.,~~’"~. o.o~z ~.o~ o.~ o.6~~ o.o. o.oo~ t.o~ o.s~Skin nJh" 3~ 0,014 0.008 1.8~ 1.0~inf.t~ cut ~ 0.009         17 0.006 1.6~ 0.8~ 3.0~Nausea ~2 0.032 133~ 0.044 0.74 0.56 0.97~ o.o, s7 o.o~9 o.7~ o.s~ ~.,~Dia~hca 120 0.047 204 0.067 0.70 0.57 0.88Dia~hca w/blo~ I 0.000 7 o.oo o.o 
~

0.064 206              0.068 0.95 0.78 I. 16! 73 0.068 209 0.069 0.99 0.82~ ~ ~ 1.20

~
80 0.032 90 0.030 1.06 0.79 1.43205 0.081 273 0.090 0.90 0.76 1.07~re th~at 177 0.070 190 0.063 !. 12 0.92 1.36HCGi! 0.028 102

HCG!2 ~ ~ 0.034 0.83 0.62 1.1220 0.008                         26 0.009 0.92 0.5~ 1.65S~ i 12 0.~4 139 0.046 0.97 0.76 !.23stat~ti~y sign~cant at p < 0.05



Table 19. Risks Among Swimmers at 51-100 Yards Upcoast vs. Risks Among Controls

T_~-i g~_-_-_-_-~ " 218~ Total U_m,~__-~_ " 3030

SYMPTOMS
$1-100_.vdl -- 400+ yds

Fever I09.00 0.050 I’~ 0.046- ,.u:~      O.i16 1.40(~hilll $4 0.02S "/2 0.024 1.04 0,./3 -- 1.47~ 45 0.021 61 0.02-~-’--" 1.02 " 0.70 - !.50Earache |1 0.0;3~---" 116 0.038 0.97-- 0.7;3 !.28Ear dischar~L 10 0.00~" 0.66 " 0.;31 1.40Skin r._____~ash 20 0.009 ~" " 0.66 2.19i.f¢ctcd �u� 10 0.00S
Nausea 75 0.034 133 0.044 0.7"---T- 0.59 1.03Vomiting 40 0.018 57 0.019 0.97 0.65 ! 45Diarrhea 96 0.044 204 0.067 0.65 0.52 0.83Diarrhea wl blood ! 0.000 7 0.002 0.20 0.02 - i.61Stomach pain ! 26 0.058 206 0.068 0.85 0.68 1.05~ 164 0.075 209 0.069 i.09 0.89 - 1.32Phlegm 69 0.032 90 0.030 i.06 0.78 i.45Nasal congestion 214 0.098 273 0.090 1.09 0.92 1.29Sore throat 168 0.077 190 0.063 1.23 1.00 1.50H(~Gi I 63 0.029 102 0.034 0.86 0.63 1.17..... H(~(;I 2 19 0.009 26 0.009 1.01 0.56 i.83SRD 114 0.052 139 0.046 I_ld





Table 21. Risks Among Swimmers at 51-I 00 Yards Downcoast vs. Risks Among Controls

ALL

$1ol00 yds ~__a~. yds
SYMPTOMS IM Rieke III R!_~_k~ RR L===~ ~% (~1 I~,~ ~S% C~

Fever 49 0.~_~.~ 138 0.046 0.96 0.70 1.32Chills 31 0.028 72 0.024 1.16 0.77 1.76Eye discharge 14 0.012 61 0.020 0.62 0.35 I. ! 0Earache 3S 0.031 "’ i 16 0.038 0.81 0.56 !.18Ear discharge 9 0.008 21 0.007 1.15 0.53 2.51,. Skin rash 10 0.009 23 0.008 1.17 0.56 2.45Infected cut 6 0.005 17 0.006 0.95 0.38 2.40Nausea ~ 0.036 133 0.044 0.8i 0.57 1.15
~ 18 0.016 57 0.019 0.8---~ 0.5~’--’-" 1.4~----Diarrhea 67 0.060 204 0.067 0.88 0.68 I. 1Diarrhea._.._..~w/blood I 0.001 7 0.002 0.38 0.05 3. i 2 --Stomach pain 68 0.060 206 0.068 0.89 0.68 !.16
~ 99 0.088 209 0.069 1.2"---~ !.01 1.60--PK le~.m 45 0.040 90 0.030 ! -35 0.95 ! .9 INasal congestion" ! 37 0.122 273 0.090 i-35 i. i I 1.64Sore Ihroat 76 0.068 190 0.063 1.08 0.83 !.39iICGI. ! 33 0.029 i 02 0.034 0.87 0.59 1.28HCGI 2 9 0.008 26 0.009 0.93 0.44 1.98SRD 63 0.056 139 0.046 1.22"statisti~’~_lly si~na_’_ficant at p < 0.05





I ! I " 1 : 1 ’ ~ ~ \ ,

Table 23. Risks Among Swimmers At Each Distance vs. Risks Among Controls

I o SO                ~i o I00
SYMPTOMS RR ~ Cl RR Lo~¢r ~% ~ Upper ~% RR Lo~er ~% Ci Upper ~5% CI

Fever I-q7 1.17 ~-i0 0.99 0.78 1.26 1.09 0.86 1.40Chills 1.58 1.04 2.$9 1.0S 0.7S 1.46 1.04 0,73 1.471.14 0.69 1.90 I).98 0.68 1.42 1.02 0.70 i.50Earache 1.20 0.84 1.72 l).84 0.63 I.I I 0.97 0.73 1.28Ear discha 2.27 1.14 4.51 1.08 0.58 2.01 0.66 0.31 1.40Skin rash 0.64 0.22 . 1.84 1.82 1.08 3.08 1.21 0.66 2.19Injected cut 1.29 0.51 3.27 1.62 0.87 3.03 0.82 0.37 1.78Nausea 1.10 0.78 1.56 ).74 0.56 0.97 0.78 0.59 1.03Vomi 1.61 1.01 2.56 1.76 0.50 1.14 0.97 0.65 1.45Diarrhea |.95 0.71 1.27 t.70 0.57 0.88 ~).65 0.52 0.83Diarrhea w! I 1.05 0.22 5.03 0.02 !.39 ).20 0.02 1.61h 1.08 0.82 1.43 ~.95 0.78 1.16 1.85 0.68 !.05(~ou 0.72 1.28 ,.99 0.82 1.20 1.09~ 0.89 1.32,.591 l.lO 2.29 .06 0.79 1.43 !.60 2.03 3.34Nasal k99 I 0.78 !.27 .901 0.76 1.07 .09 0.92 1.29Sore throat 0.86 1.51 .12 f 0.92 1.36 .23 !.00 1.50HCGi 1 .26 0.86 !.83 ,83 I 0.62 1.12 0.63 i.17HCG! 2 .11 I 1.12 3.97 ,92 I 0.52 1.65 .01 0.56 1.83SRD .66 J !.25 2.21 97 I 0.76 !.23 0.89 1.45
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Table 25. Risks Among Swimmers at 1-50 Yards Upcoast vs. Risks Among Controls

T_a~__-~ h;:;~." - 2892 T-~*-~*~ Um_,’~p~___,~_ - 624 rI-S0 yds t--n0+ yds
SYMFrOMS IU PJ_,ks IU Risks RR !.;;.;.; ~%ci up[..--; ~% ("1

Fever
16134

0.048 27 0.04~3 1.04 0.69 1.57(~h ills 0.028 ! I 0.0 i 8 ! .41 0.78 2.67Eye 4!_~e_har~e $0 0.020 19 0.030 0.68 0.39 1.09Earache 01 0.032
246

0.042 0.77 0.50 1.19~" discharge 19 0.005 0.006 1.17 0.40 3.43Skin rash 38 0.014 3 0.00S 2.88 0.89 9.33 - ~r~lnfe~ted cut 23 0.009 I 0.002 $.67 0.77 41.94 "-’Nausea 82 0.0;32 27 0.043 0.75 0.49 1.15 -Vomiting 36 0.014 10 0.016 0.89 0.44 1.78 --Diarrhea 120 0.047 36 0.058 0.82 0.57 1.18Diarrhea w/blood I 0.000 0 0.000 - _ _Stomach pain 163 0.064 163 0.261 0.25 0.20 0.30(~oughing 173 0.068 34 0.054 1.26 0.88 1.79Phlegm 80 0.032 I I 0.018 J.79 0.96 3.35 --Nasal congestion 205 0.081 46 0.074 !.10 0.81 1.50Sore throat 177 0.070 33 0.053 1.32 0.92 !.90 ---IICGi I 71 0.028 23 0.037 0.76 0.48 !.21IICG! 2 20 0.008 2 0.003 2.47 0.58 10.53SRi~ 112 0.044 17 0.027 !.63 0_gg 7 ~q -





Table 27. Risks Among Swimmers at 1-50 Yards Downcoast vs. Risks Among Controls

Total h~.;;~- - 1926 Total Une~_pm~d - 624,-so~, ,,,,,.:::: yds

Fever 94 0.049 27 0.043 1.13 0.74 1.71Chills 4~ 0.023 ! ! 0.018 1.33 0.69 2.~5Eye discharKe 23 0.012 19 0.030 0.39 0.22 0.72Earache 55 0.029 26 0.042 0.69 0.43 1.08_F-_mr discharge 6 0.003 4 0.006 0.49 0.14 1.72Skin rash 18 0.009 3 0.00:5 1.94 0.57 6.58Infected cut 14 0.007 I 0.002 4.54 0.60 34.43Nausea 6 ! 0.032 27 0.043 0.73 0.47 !.14Vomiting 27 0.014 10 0.016 0.87 0.43 1.80Diarrhea 82 0.043 36 0.058 0.74 0.50 1.08Diarrhea w/blood 2 0.001 0 0.000 - _ _
Stomach pain 108 0.0:56 44 0.071 0.80 0.57 !.!2Cou~hin~ 123 0.064 34 0.054 !.17 0.81 1.69Phlegm 63 0.033 I I 0.018 1.86 0.98 3.50Nasal congestion 166 0.086 46 0.074 1.17 0.8:5 !.60Sore throat 127 0.066 33 0.053 1.25 0.86 1.81HCGi I 50 0.026 23 0.037 0.70 0.43 1.14HCGi ,,2 12 0.006 2 0.003 1.94 0.44 8.66SRD* 93 0.048 17 0.027 !.77 1.0? ? q~I statistically significant at p < 0.05



Table 28. Risks Among Swimmers at 51-100 Yards Downcoast vs. Risks Among Controls

- 1125 Total - 624
$1-100                  400+

SYMPTOMS IH Risks IU Risk~ I~wcr 95% (~J

Fever 49 0.044 27 0.043 0.64 1.59Chills 31 0.028 I I 0.0 i 8 0.79 3.0914 0.012 19 0.030 0.21 0.81Earache 38 0.031 26 0.042 0.45 1.23Ear dischar 9 0.008 4 0.006 0.39 4.04Skin rash 10 0.009 3 0.005 0.$1 6.69Infected cut 6 0.00S I 0.002 0.40 27.58Nausea 40 0.036 27 0.043 0.SI 1.33Vomi 18 0.016 10 0.016 0.46 2.15Diarrhea 67 0.060 36 0.058 0.70 1.53Diarrhea w/, ! 0.001 0 0.000 _ _~lomacl) pa|n 68 0.060 44 0.071 0.86 0.59 1.24Coughing= 99 0.088 34 0.054 1.62 !. I ! 2.35Phlegm" 45 0.040 ! ! 0.018 2.27 I. 18 4.36Nasal �ongestion" 137 0.122 46 0.074 1.65 1.20 2.27Sore throat 76 0.068 33 0.053 !.28 0.86 i.90HCG! I 33 0.029 23 0.037 0.S0 0.47 1.34llCG! 2 9 0.008 2 0.003 2.50 0.54 ! 1.52SRD’ 63 0.056 17 0.027 2_06 I ~1 ¯ ~" statisti_�_-~y $ignilicant at p < 0.05



Table 29. Risks Among Swimmers At Each Distance vs. Risks Among Controls

drain ~                         I - SO                        SI - 100
S~’I¥1PTOMS U L~m-95%, Upper 95% (~1 RR Lower 95% (~1 (~1 Lower 95% (~l Upper 95% (~1

Fever 1.6.~ 1.06 2.57 1.13 0.74 1.71 ,01 0.64 1.59Chills 2.13 1.08 4.20 1.35 0.69 2.55 56 0.79 ;3.090.7-~ 0.40 1.41 t.39 0.22 0.72 0.21 0.8 IEarache 1.1~ 0.68 1.80 1.69 0.4;3 1.08 0.45 !.23Ear discha~ 2.4-~ 0.80 7.48 0.14 1.72 2S 0.39 4.04Skin rash 1.01 0.23’ 4.48 ,.94 0.57 6.58 85 0.51 6.69 ~rInfected cut 4.53 0.55 37.51 1.54 0.60 34.4;3 0.40 27.58 ’-"Nausea I. ! 2 0.69 i.80 ~.7;3 0.47 i. 14 0.51 !.33Vomitin 1.89 0.91 ;3.90 ’.87 0.45 i.80 0.46 2.15Diarrhea hi i 0.74 1.67 .74 0.50 1.08Diarrhea w/bl _ 0.70 1.53
!.05 0.72 i.52 .80 0.57 1.12 0.59 1.24.22 0.81 1.85 ,17 0.81 1.69 ~2 I.II 2.35Phi, ;.68 1.38 5.18 ,86 0.98 3.50 !7 1.18 4.36Nas~tl con .21 0.85 1.7;3 17 : 0.85 1.60 1.20 2.27Sore Ihroal .35 0.89 2.04 25 I 0.86 1.81 18 0.86 1.90Ii(~GI I .15 0.69 1.92 70 I 0.43 1.14 0.47 1.34IICGI 2 .66 i.;30 24.66 94 I 0.44 8.66 0.54 I 1.52SRD ,80 1.65 4.7;3 1.07 2.95 1.21 3.48



Table 30. Risks Among Swimmem At Each Distance vs. Risks Among Controls

CONTROLS 13fl’O~ 1"O TOTAL/Fff, C.AL IATIOS ¯ S - upceal!

I ~0’                SI - !00
SYMPTOMS ~ Lewer~S% CI Upper,S% RR Lewer~S% CI C! LewcrS5% (~i Upp(r~%

Fever i.06 2.57 1.04 0.69 I.$7 0.76 1.74(~hills ~.l-~ i.08 4.20 1.41 0.75 2.6./ 1.4(] 0../4 2.660.40 1.41 0.6-’; 0.39 1.09 0.61 0.40 I. 15Earache I.IO 0.61 1.80 0.77 0.50 1.19 0.89 0.58 1.370.80 ./.48 1.17 0.40 3.43 0../! 0.22 2.2?Skin rash 1.01 0.23 4.48 2.80 0.89 9.33 1.90 0.57 6.38Infected cut 1.53 0.$$ 37.51 5.67 0.77 41.94 2.85 0.37 22.26Nausea .12 0.69 1.80 0.75 0.49 1.15 0.79 0.52 1.22Vomitin .89 0.91 3.90 0.89 0.44 1.78 1.14 0.57 2.27Diarrhea .I I 0.74 1.67 B.82 0.57 1.18 0.76 0.52 1.10Diarrhea w/blood _
Stomach .05 0.72 1.$2 ).25 0.20 0.30 0.82 0.59 I. 14,22 0.81 1.85 1.26 0.88 1.79 1.38 0.96 1.97,68 1.38 $.18 h79 0.96 3.35 1.79 0.9S 3.36Nasal ,21 0.85 1.73 hi0 0.81 1.50 1.33 0.98 1.80Sore throat 35 0.89 2.04 1.32 0.92 1.90 1.45 1.01 2.09HCGi I 15 0.69 1.92 0.48 1.21 0.78 0.49 1.2~HCGi 2 66 1.30 24.66 0.58 10.53 0.26 0.14 0.48SRD 80 1.65 4.73 .63 0.98 2.69 1.9 i I. 16 3.16
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Table 32. Crude Odds Ratios and 95% Confidence Intervals for
Outcomes of Interest by Distance from Drain Among Swimmers
Ashland Beach.l-

400 100-50 S0-1 0 trend ¯

1.00 0.JJ 0.J4

ChLI~=* 37 43 S7 7 -"

~ 0.88-~.33 0.80-3.03 2.13-6.15

~rsche ~ 57 ~3 7l.O0 0.78 O.SS
~ 0.54-~.Z2 0.3~-O.TJ 0.47-3.33
¯ sr 0 8 13~schargo 1.00 0. Jl 0. JO 1.

0.34-2.44 0.40-2.3~ 0.1S-J.Jl

Znfoc~od cu~ ~ 8 16 0

0.42-3.52 0.$3-4.11

1.00 0.78 0.40 O.S~ 0,00
~ 0.54*2.23 0.43*0.85

V~Ln, 34 3, 35 3

DL~rhea ~4 ~0 203 S~.00 O.S? 0.~4 0.52 0.00

D/~=~ea 5 1 1 0vL~b bled 1. O0 0.18 O. 13 O. O0 O.

8t~ch 93 SO 144paLn 1. oo o. ee o. ~3 o. $2 o.44

1.00 1.10 0.95 0.79 0.44
0.85-1.43    0.74-2.~1    0.39-1.59

Cough ~ 47 57 8~ S
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(oont:Lnuod)

140
~.00 ~.~ O..S ~3.83 0.08

1.1~ 0.94 O.SI 0.37o.,o-~.,

0.84 0.$9 ~.9~ 0.08o.,.~.oo
O.Sl 0.74 0.00 O.J40.4S-~.10    0.3S-1.$4    0.00-~

,.oo       :~,,     o.,
~80-1~ 0.7S-2.3~ 0.40-~.~

....
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Table 34. Crude Odds Ratios and 95% Confidence Intervals for
Outcomes of Interest by Distance from Drain Among Swimmers at Will
Roger’s Beach.l"

400 100-50 50ol 0

1.00 1.51
. 0.$|-2.47    0.J3-2. J0    0.7304.84

�2~11s 8 30 14
1.00

~s~o
0.S~-3.10     0.41-~.~0     0.0J*S.TO

¯ar8~o ~4
1.00 O.T7 O.8T 0.13 O.~l0.43-2.31

lit ~ 7 1 0~sc~rgo
0.30-~.73

2 ¯ O0
O.lO-S.O~    0.32-3.71    0.00-+~

2.00 0.~8 2.40 0.00 0.82
0.2S-3.24     0.43-S.20     0.00-,~

2.00 0.02

V~t£ng
1.00           1.31

D/s~ho~ 43 42            33            0
2.00 0.TS 0.~2 0.00 0.000.48-2.26

0.4S-2.22 0.3S-2.00

Cough 37

0.~0-1.68     0.44-1.17     0.30*~.37

Cough ~ 10 2~ 26 Sphle~
0.43-2.S8 0.38-1.47
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Table 35. Crude Odds Ratios and 95% Confidence Intervals for
Outcomes of Interest by Distance from Drain Among Children Under
Years Old.l-

DJ.et~.n¢o tram drain (Ln

400 100-50 50-1 0 ~.z’end ¯~ exposed= 1551 1470 3078
Foyer* 86 78 113 431.00 0.95 0.88 1.S3 0.18
. 0.70-2.32 0.73-1.31 2.03-3.33

C:hL118 38 3? 44 301.00 1.03 0.84 1.~1 0.510.45ol.43 0.$5-1.34 0,830,3.10
Bye 43 37 34 1,3discharge 1. O0 0.44 0.8‘3 O. 84 0

0.40-1.07 0.39-0.87 0.44-1.80
ueroche 54           SO S8 ‘331.00 0.98 0.80

0.46-]..44 0.$5-1.16

d£ schaz:go * 1, O0 0.78 0.4S
0.37-3.,38 0.,34-1.80 O.Jl-7.$l

8kLn rash 13            14 ‘34 31.00 1.14 1.50 0.44 0.010.53-3.43 0.??-’3.93 0.10-’3.04
Znfectod cut 6              S 8

1.00 0.88 0.99 1.01
0.‘3?-3.89 0.34°3.8? 0.30-S.00

148usee ?S             45 4’1 341.00 0.43 0.$9 1.01 0.130.43-0.91 0.43-0.84 0.43-1.40
Vcm~L t::Lng* 43              31 47

1.00 0.7? 0.83 1.48 0.330.48-1.34 0.55-1.,37

D~arrhea 110            49 85 381.00 0.45 0.54
0.47-0.88 0.43-0.?S 0.?1-1.$)

D:£arrhee 2              1 3~£~h blood 1.00 0.$3 0.?S          ~.03 0.4‘30.05-5.83 0.I0-S.~0 0.45o31.85
8~ch 114            81 133pain I. O0 0.74 O. 86 1.03 0.790.55-0.~$ 0.66-2.22 0.72-2.S2
Cough ~?           23~ 235 402.00 2.~S 0.80 O.JS 0.2~0.90-1.48 0.~3-2.03

Cough & 54            S6 $3 38phlox* 1.00 1.10 0.~3 1.60 O. 880.75-1.61 0.49-1.07 1.00-~.SS
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nolo 2. O0 ~ ¯ O0 0

lo+e 200 203

Z.O0 0.73
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Table 36. Crude Odds Ratios and 95% Confidence Intervals for
Outcomes of Interest by Distance from Drain Among Swimmers Aged
12-25 Years Old:l"

Dlsta-¢e ~=om draLn (~n ysrd~)

400          100-50 S0-1 04 oxposod = 735 853 1108

1.00
0.67-2,S8    0.i5-2.30    O.7S-S.J]

dLa~rgo 1 ¯ O0 1.17 2.34 1.~t 0,410.67-4.1S     0.S4-3,30     0.S0-7.6q

g~ache 33 38 38 10
1 ¯ O0 0. JS 0 ¯ 71 1.40 0.0.5~-1.53 0.44-1.24 O.ST*l. JO

~sc~rgo ~. O0 0.TA A. 07

J~n rash S 3 ~3 0~.00 O.SO A.~3 0.00 O.S~

~a~soa 25 40 34 72.00 ~.34 0.~4 1.~ 0.6X
0.81-3.]3     0.S001.43     0.5403.03

~.00 ~.~8 0.44 1.30 0.30

DLar:hea 43 31 4~ 10A.00 0.S8 0.~S
0.3~-0.93 0.43-1.00 0.S3-3.1S

DLa:rhe8 3               1 0 0v~ bl~ 1.00 0.38 0.00 0.00 0.07
0.03-3.65 0.00-e~ 0.00-~

St~ch 52 54 77paLn 1. O0 O. 85 O. J2 O. ~ O. 780.$7-1.3~ 0.64-1.33 0.49-1.88
Cou2h 43 72 87 131.00 1.40 1.28 1.40 O.=S

Cough & 21 3~ 48 10phle~* 1.00 1.27 1.44 3.33 O.OS0.~3-~.33 0.8S-3.43 1.03-4.84
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Table 37. Crude Odds Ratios and 95% Confidence Intervals for
Outcomes of Interest by Distance from Drain Among Adults Over
Years OId.l"

D:Lst-,,ce ~’~ d.~a:Ln (.tn yards)

400 100-50 S0-1 0 tz’~usd ¯0 ex’poned, 140 J49 3,363, 1|0

1.00 1.19 1,08 1.10 O,OJ
_ O.?3-l.Jl 0.¯?-1.74 0.4S-3.71

1.00 1.01 1.07 1,34 0,69
0.56-1.83     0,61-1.$4     0,’i0-3,30

dLaeh~tge 1. O0 1.38 1.19 1.83 0.48
_ 0.60-3.?3 0.57-3.46 0.S70|.70

1.00 O.?S 0.01 1.03 0.66
_ 0.44-1.36 0.50-1.33 0.43-3.Sl
Bar ¯ ? 0 4d:L-,�,bazge 1.00 0.91 0. S9 3.35 0.040.30-3.?3 0.1~-1.83

1.00 3.04 1.66
0.72-5.?S 0.6004.64 0.38-10.34

Zn~oc~l:ed 3              S 14 3cut 1.00 1.30 3.?| 3.31 0.04
0.31-S.46 0.80-9.?2 0.55-30.04

1.00           0.70 0.$S 1.31        0.90

1.00 0.78 0.81 0.00 0.31
0.39-2.08    0.33-2.03     0 ¯ 00-e23r/’

D£arz-hea $1              63 71 S
1.00 0.96 0.81 0.47’ 0.090.66-1.41 0.56-1.18 0.18-1.19

D£az-z-hea 3               0 1 0vLl~h blood 2.00          0.00 0.30 0.00

pals, 1. O0 1.16 0.90
0.??-1.?$ 0.60-1.35 0.69-3.7?

Cough 39            55 70
1.00 1.11 1.07          0.34 0.440.73-1.E9 0.71-2.59 0.06-1.03

Cough & 2S 36 43phlegm 1. O0 1.36 2.68 0.33 0.38
0.’/’~ 02.5~ 0.92-3.05 0.0,1o3.47

R~.~y S¯           101 i03 ~noso 1.00 1.48 1.13 0.79 0.75
1.05-3.09 0.’/9-1.57 0.38-1.65
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Table 40. Odds Ratios and 95% Confidence Intervals for E. Coli
Dichotomized First at 160 cfu, then at 320 cfu. The Number of
Diseased Subjects are Given on the First Line for Each Outcome.

~ exponed ~ 150~

,ever 74. O0 45. O0
1.03 O,J4

. 0.80ol.3~

Ch1128 40.00 2~.00
1.10 O.JO

0.7|-1.SS 0.S8-1.3~

i~e 3~.00 33.00dLmchsrgo 1. O? 1.33
0.7~-1.SJ O.|S-l.OS

|~racho* 45.00 47.00
1.3~ 1.4~

1.00-1.74" 1.0~-2.00"
Bs: 22 ¯ O0 ~ ¯ O0disc~rge 1.38 0. J3

0.i~-~.40 0.40-~.11
JkL~iJh 21. O0 1S.00

1.S7               1.48
0.~7-2.S5           0.~70~.~

Znfec~od 12.00 ~.00cu~ 1.36 1.SS
0.?~-2.55 ~.77-3.16

X~usea 60, O0 43. O0
1 ¯ O~ 1 ¯ 17

0.82-1.~S 0.84-1.13
~tLn, 28.00 ’O.O0

0.71-1.61 0.73-1.88

0.7~-1.28 0.00-1.4~

DL a~he8 3, O0 0. O0vLth b2~ 2.32 0.00
0.~8-S.0S 0.00-~

8~che 202. O0 70. O0paLn 2. OS 2.24
0.88-~.36 0.~0-1.50

2.0S ~.~0
0.8S-2.~S 0.~S-2.53

Cough & 54.00 43.00
phlo~ 1.06 1.33

0.79-1.42 0.~5-1.83
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T~le 41

lu~¥ 2~? ~04 ~73 28~nose 1.00 2.05 0.01 0.~          O.~J 2.0~
_ O.tl-l,3J 0.~-1.0| 0.10-2,22 0.i1-2,~3 0.~-1.01
lore 145 1S4 131 138
P.,,~.~oet 1.00 1.08 O.lJ O,JJ O.Jl 1.01

~ _ 0.85-1.37 0.?0-1.13 0.77.2.+S 0.77-1.34 O.,7-1.OS

o.,,-o., o.,.o.,~o.,.~., o.,.~.o,o.,,.~.o,

re~p.        1.00         1.33 0.18 1.01 O.JSdLsonse 1.03-1.71 0.?S-1.~8 0.0~-1.38 0.73-~.3S

be~veen ~he SO~h ~ lO~h percentiles. ~e n~e~ of 8~ec~o vL~ each
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V

itu~ny 2J? 304 273 20J ],~3 Lnose ]., O0 l, 04 0,84 O, S5 0,94 ]., 030.84-].,27 0.68-2,04 0.77-2.].0 O, 76o]., ].7
Ooz’o 245 2S4 232 23i 539t~zoet ~5.00 ,t.O? O.l? O.J4 0.|2        1.01
, 0.86-2,3S 0,68-2,11 0,74-1,31 0,72-2,1| 0,97-1,05

2.00 0.68 O.SS 0.79 0.74
" 0.48-0.J6 0.38-0.7J 0.56-1.11 0.52-I,0S 0.97-1.08

1.00 0.63 0.60 1.04 0.75 1.030.32-1,24 0.31-1,18 0,S8-1,8S    0,40-],,42 0,92-1,13
81gn:L f, 224 247 213 ].26 20?rosp, 2. O0 1.32 O, ~? 1,03 O, 93 1,03dlseaeo 1.03-1,70 0.74-1 26 0,7J-1.36 0.69-]..33 0,98-1.06"

1" L£neaz" re,,u6~8 ©oz-z-ospond to ~n Lncz’eeae J.n ~ho expoe~z,~e o~el to ~he d£fforenoo
be~veen the 90~h and loeb porcen~Lles. The number of I~b~ic:~j vL~h etch o~toame
gLven on the ~Lrst 1Lee.
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Table 43. Risks For High vs. Low Enterococcus Indicator Counts

ALL BKACIIKS

Total exp,~ - ~4~ Total .m,.,p~__~_~_ - 9561
¯ 106 cfu < 106 ¢fu

SYMPTOMS !11 Risk 111 Risks RR

Fever 45 0.053 455 0.048 1.12 0.83 1.50Chills 24 0.028 231 0.024 1.17 0.77 1.77Eye dischar/[e 16 0.019 174 0.018 1.04 0.62 1.72Earache 31 0.057 327 0.034 1.07 0.74 1.53Ear discharge ,. 4 O.OOS 64 0.007 0.70 0.26 1.93Skin rash 13 0.015 87 0.009 1.68 0.94 3.00Infected cut 68 0.080 58 0~006 13.22 9.38 i 8.63Nausea 40 0.047 344 0.036 1.31 0.95 1.81Vomitin/~ 18 0.021 164 0.017 1.24 0.76 2.00Diarrhea 57 0.067 499 0.052 1.29 0.99 1.68Diarrhea wl blood t 3 0.004 8 0.00 ! 4.23 I. 12 15.9 IStomach pain 59 0.070 590 0.062 1.13 0.87 1.46Coughing 63 0.074 675 0.071 1.05 0.82 i.35 --Phle£m 31 0.037 325 0.034 1.08 0.75 1.54Nasal congestion 85 0.100 869 0.091 1.10 0.89 1.36Sore throat 52 0.061 651 0.068 0.90 0.69 i.18HCGI I " 36 0.042 281 0.029 1.44 1.03 2.03H(~Gi’.,, 2 12 0.014 81 0.008 1.67 0.91 3.05SRD 45 0.053 481 0.050 !.05
statistically significant at p < 0.05
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T~blo 4S (~ont~nuod)

nooe* 1.00 ~. 0S 1. ~1 1.04 1. ~3 1.03M 0.05-1 30 0.S0-~.3~ 0.84-~.28

N 0.S~-~.50 0.J8-1.57 1.05-1.lj 0.7i-1.]7 0.JJ-l.04

HCGZ 3 1S 11 3~ 17’~ ~.00 O.l? ~.OS 2.3S 2.~3 1.04~ N 0.40-1.~0 1.10-3.84 0.~3-~.S~ 0.84-3.11 0.~-1.08
8~1~. 128 10~ 117 130 103reep. 2.00 0.98 1.0S ~. 13 0.93 2.00~ d~lotlo 0.7S-1.28 0,82-1.3S 0.88-1.4f 0.71-1.33 0.J7-1,04

bot~en ~h, 90th ~4 10~h percontlloo. ~o n~or o~ s~oct8 vl~ os~h out~ ~o
given on ~o ~lrs~

J0

I
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Table 46. Adjusted Odds Ratios and 95% Confidence Intervals for
Enterococcus by Quintiles and from a Linear Model.?

~u£ntlle (�~u) l£no~r
model

1 2 3 4
~4 dPOinte s 2.00 f.SO 27.2S aT.TS ~0.2S

2.00 O.OS 2.20 0.93 0.~0          2.03
0.$3-2.24    0.84-2.44    0.70-~.23     0.ST-2.22    1.02-2.0~

~22= ~2           44 S~ 4~ 47
~.00 O,i~ O,J~ O.?i 0.TJ

0.S8-2.28 0.~-2,3~ 0,53-2.1~ O,S3-2.ZJ    O.i]-2.0J

~e 4~ 38 40 3T 34
dLoc~go 1. O0 1.1~ 1.01 O. ~S 1. O~ 1.03

0.71-1.~S 0.65-1.57 0.63-1.57 0.63-1.66

~arsche 79            7S ~3 7~
~.00 1.~1 0.13 O.Jl 0,84

0.80-1.54 O.SS-:.I~ 0.72-1.37 O.SS-I.~O

d/schsrge 1.00 0.53 0.6~ 0.3~ 0.53 0.89
0.25-1.14    0.33-1.29 0.18-0.87     0.2~-1.20 O.16-~.lJ

1.00 O.S: 1.41 0.99 1.~7 1.0~
0.23-1.1S    O.TS-~.SO    0.53-1.88     0.66-3.45    1.03o1.10

cut 1.00 O.T1 0.53 0.91 0.88 O.
0.32-2.SS    0.2202.~4    0.44-1.8S     0.41-1.85    0.86-2.22

~sulea* ~4             6S 83 82 80
2.00 2.06 2.20 1.17 1.14          1.04

0.75-1.48 0.87-1.66 0.85-2.~3 0.81-1.5S    2.01-1.06

~kng 35          30 43 36 38
1.00 1.08 1.33 1.18 1.34

0.6~-1.?~ 0.84-2.08 0.74-1.S0 0.83-~.17

Diarrhea* 106           11~ 113 103 118
1.00 1.26 1.12 0.96 1.05 1.03

0.96-1.66 0.8S-1.4~ 0.7~-1.28 0.79-1.40 2.01-1.05

v£~h blood 1.00 0.42 0.71 0.6S ~.02 I.OS
0.04-4.0?    0.12-4.~?    0.11-4.~4     0.1S-S.3S    0.S1-1.~3

S~ch 128         121 139 119 14~
~atn 1.00 1.13 1.17 0.99 1.18 1.02

0.87-1.46 0.91-1.50 0.76-1.28 0.~1-1.5}

Cough* 145           128 168 7 130
1.00 1.0? 1.2S 1.29 1.06 1.03

0.84-1.38 O.SS-I.ST 1.02-1.$3 0.82-1.38 1.01-1.05

Cough G     72           67 74 77 66
~h~e~ 1.O0 ~.~S ~.0~ ~.~8 ~.08

0.82-~.~2 0.7~-~.52 0.85-~.~5 0.7~-~,55    0.~-~.0~
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~ T~le 46 (�ont£nued) V

0~nnye 190           175 ,06 18S 190, ,o.. 1.00 1.05 1.11 0.99 1.07 1.0, "r/0.’’’2.30 0.,0-,.36 0.80.2.,3 0.0S-1.33 1.00-2.0S

~ |ore 136 133 158 161T~oet 1.00 1.28 1.25 1.,9 O.I, ~.01
_ 0.9~-1.51 0.91-2.$9 1.01-2.64 0.70-2.20

I~ 1.00 0.90 1.11 0.89 1.0,
O.?9*l.SS    0.1~-1.,i     0.71-1.46

j| 1.00 0.93 ,.11 1.23 1.490.43-2.04 1.12-3.9S 0.60o3.47 0.74-3.97 2.00-1.0J
~ |1~1~. 128 106 137 130 ~03
~ resp. 1.00 1,01 1.06 1.11 0.~2 1.02d/soeso 0.77-1.33 0.82°1.3~ 0.8~-1.44 0.70-1.33 0.S7-1.04-

* 8tatLst/©a11¥ etg~L~Lc~t at ~.OS.
~ ~/near reault8 ©orrespond to ~ £ncrosse £n ~e oxpoa~e oq~el to

betveen the ~Oth ~ 10th percont£1e8. The number o~ J~l~J ~ each ~tc~
given o: ~l ~rl~ 2the.

’
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Table 47. Risks For High vs. Low Total Coliform Indicator Counts

Total Exposed - 847 Total Unexposed - 9862
¯ 10~000 cfa < 10,000 cfu

SYMiVIOMS IU Risk ill

Fever 44 0.0S2 456 0.048 1.09 0.81 1.47
(~hills I I 0.013 244 0.026 0.51 0.28 0.93

Eye discharl~e 18 0.021 172 0.018 1.18 0.73 1.91
Earache 22 0.026 336 0.035 0.74 0.48 1.13

Ear discharge 2 0.002 66 0.007 0.34 0.08 1.39
Skin rash¯ 21 0.025 79 0.008 3.00 1.86 4.83

Infected cut 4 0.00S 60 0.006 0.75 0.27 2.07
Nausea 23 0.027 361 0.038 0.72 0.47 i.09

Vomiting I I 0.013 171 0.018 0.73 0.40 !.33
Diarrhea 37 0.044 519 0.054 0.80 0.58 !.12

Diarrhea w/blood I 0.001 10 0.001 1.13 0.14 8.81
Stomach pain 37 0.044 612 0.064 0.68 0.49 0.94

Coughing 59 0.070 679 0.071 0.98 0.76 1.27
Phlej~m 31 0.037 325 0.034 1.08 0.75 1.55

Nasal �ongestion 81 0.096 873 0.091 1.05 0.84 1.30
Sore throat 53 0.063 650 0.068 0.92 0.70 1.2 I
ilCG! I 21 0.025 296 0.031 0.80 0.52 1.24
HCGI 2 5 0.006 88 0.009 0.64 0.26 1.58

SRD 46 0.054 480 0.050 i.08 0.81 1.45
statistically significant at p < 0.05



Table 48. Risks For High vs. Low Bacterial Indicators

> 1000 d’u                   > 10~--~00- cfu
Symptoms RR 95% C~i RR 95% (~I

Fever 0.9"/ 0.80~ !.17 !.11 0.821 1.49
L’~hills 0.86 0.65 ~ 1.14 0.51 0.28 ~ 0.93

!Eye discharKe 0.69 0.49 ~ 0.98 1.18 0.73 ~ 1.91
Earache 0.87 0.69 ~ 1.10 0.74 0.48 ~ 1.13
Ear discharge 0.87 0.5l ; 1.51 0.34 0.08 ~ !.37
Skin rashn 1.44 0.96 ! 2.17 3.00 1.87 ~ 4.84
Infected cut 0.82 0.46 ~ 1.46 0.75 0.27 ~ 2.07
Nausea 0.84 0.67,1.06 0.72 0.47 ~ 1.09
Vomiting 0.87 0.62 ~ i.22 0.72 0.39 T !.32
Diarrhea 0.75 0.62 0.92 0.80 0.58 ~ i.I!
Diarrhea w/blood 1.00 0.27 ~ 3.78 !.13 0.14 ~ 8.82

! Stomach pain 0.88 0.74 v 1.05 0.68 0.49 T 0.94
Coughing 0.95 0.82 v i.12 0.98 0.76 ~ 1.27
Phlegm 0.88 0.69, !.! ! 1.06 0.74, i.53
Nasal �onge.stion 0.96 0.84, i.10 1.04 0.84 ~ 1.29
Sore throat 0.84 0.71 ~ 1.00 0.91 0.70~ 1.20
H(~GI_I 0.83 0.64, 1.07 0.80 0.52, 1.24
H(~(;i 2 0.78 0.48,1.26 0.64 0.26 ~ 1.58
SRD 0.88 0.72, 1.06 i.07 0.80, 1.43
"statLsticaily significant at p < 0.05



Table 49. Crude Odds Ratios and 95% Confidence Intervals for Total
Coliform by Quintiles and From a Linear Model.

~ulnt£1o 11near
model*

1         2         3        4          S             ’
-4 dpo~nts s 22.75 86. O0 2S~ .75 834. ~S i680. O0
0 oxposods 2108 2102 20S~ 2062 2078

Foyer       J6. O0       103. O0 115. O0 $6. O0 10:2. O0
1.00 1.08 1.24 O.8S 1.08 0.00

0.81-1.44 0.94-1.64 0.66-1.:~0 0.11-1.44 0.J6-1.02

ChLlla $3.00       62.00 $2.00 46.00 42.00
1.00 1.18 1.00 0.80 0.80 0.00

0.81-1.71 0.68-1.48

~e ~4. O0       SS. O0 51. O0 ~. O0 33. O0
~Jchrgo Z.O0 2.33 2.21 1.]0 1.34         1.01

~.44-3.78 ~.35-3.S0 0.~-~.0~ 0.80-2.3~ O,Jl-l.Ol

Z~rJ~e ~.00       73.00 8].00 ~.00 4~.00
1.00 O.JS 1.0~

0.68-1.31 0.80-1.S0

Bar         16. O0        13. O0 18. O0 J. O0 ~2. O0
~sc~go 1.00 0.81 1.1S O.S7 0.76        0.78

0.3S-1.?0 O.SS-~.:? 0~-1.30 0.3~-1.~1 0.S1-1.13

8kLn rssh* 13.00        14.00 30.00 M.O0
1.00 ~.08 3.38 1.20           2.38 1.01

0.$1-].30 1.~4-4.58 0.~-].3S ~.18-4.40

Zn~ec~e4 18. O0 10. O0 ~2. O0

0.2~-1.~1 0.33-1.4~    0~-1.4Z     0.3~-1.40    0.~8-1.05

~J~sea ~9.00        93.00 92.00 ~.00 iS.00
1.00 1.37 1.38

1.00-1.88 1.01-1.S0 0~-1.36 0.68-1.3S 0.S8-1.0~

Y~Lng 31.00       37.00 45.00 ~.00 33.00
1.00 1.~0 1.50 1.1~ 1.08 1.01

0.~4-1.S4 0.S4-2.38

Dk~hea 110.00       130.00       13S. 00       ~.00         85.00
1.00 1.20 1.31 O.IS 0.77 O.JS

0.92-1.$6 1,02-1.?0

D£srrho8 2.00 ~. 00 3 ¯ 00 ].0G ~. 00
v£~ blo~ 2,00 2.00 2.S4

0.14-7.13 0.26-S.22 0.N-7.~6 0.24-7.22 0.47-2.64

St~ch 234.00      232.00 239.00 ~.00 223.00
pa£n 1.00 0. ~ 1.07 1.00 0.85 1.00

0.77-1.27 0.83-1.36

Cough 142.00      150.00 177.00 ~00 148.00
1.00 1.06 1.30 ~8~ 1.06 1.01

0.84-1.35 1.03-1.64 0.~I.~1 0.84-1.3S

Cough &     ~2.00        ~4.00 83.00 ~00 ~4.00
phlo~ 1.00 2.03 1.19 ~7S 1.04 ~.00

0.~4-~.44 0.86-~.64 0.~.07 O.~S-I.4S 0.S8-2.03
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.
1 R~n¥ 2J6. O0 2J1. O0 207. O0~omo 2.00 0.~7 2.0~ 0.0~ 2.00 Z.O2
J ~ore Z34,00 25~.00 257.00 Z~.O0 2~4.00

~" HC~Z I ~3.00 ~7.00 73.00 5S.O0 SS.O02,00 2.07 2.2~ 0.~ O.ii
I~ ~CGX 3 12.00 20.00 30.00 1S.00 ~S.O0

t � 8L~Lf, 227.00 23~. O0 ~37.00 J2.00 228.00rosp. 2. O0 1.23 1.21 O. 7~ I. O~ ~ ¯ O0~ ~aeise 0.87-2.46 0.~4-2 S6 0.S~-1.04 0.7~02.33 O. ~8-2.02
¯ Xo~r~y :on,to.

II

i~.:
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Table 50. Adjusted odds ratios and 95% confidence intervals for total
coliform by quintiles and from a linear model. Linear results correspond
to an increase in the exposure equal to the difference between the 90th
and 10th percentiles. The number of subjects with each outcome are
given on the first line.

modolO ¯
1             2              $              4               $

m4 dpotntj 8 23.79 86.00 2SJ.TS 834.2| 6680.00I OXpOIOd, 2100 2102 2059 2062 2078
Fever 96.00 103.00 115.00 84.00 102.00

1.00 1,01 1.26 0.91 1.11          O.JJ
0.81-1.44 0.95-1.67 0.67-1.23 0,82-1.S0    O.Jl-l.02

Chilli S3.00         62,00 S2.00 46.00 42.001.00 1.20 1.07 0.94 0.$6          O.J9
0.i2-1.74 0.72-1.$9 0.$3-2,40 0,SS-1.33    0.J5-1,03

¯yo 24. O0        SS. O0 S1.00 21. O0 32.00d~Lochargo 1.00 2.24 2.1S 1.29 1.20         2.01
1.38-3.64 1.31-3.94 0.68-2.06 0.69-2.08    0.98-1.03

Za=,¢ho ?7. O0        73. O0 82. O0 64. O0 62. O02.00 0.94 1.08 0.85 0.84
0.48-1.31 0.T8-1.49 0.60-1.19 0.59-1.22 0.91-1.02

Zsr 16.00        13.00 20.00 9.00 12.00d£ Jcha=go 2. O0 O. 84 1.26 0.63 0.91         0. |0
0.40-1.76 0.63*2.92 0.27-1.43 0.42-2.04 0.$4-1.17

8k£n r,sh* 13.00 14.00 30.00 24.00 29.001.00 1.07 2.32 1.10 2.10          1.01
0.50-2.29 1.19-4.$3 0.$1-2.36 1.05-4.21 0.97-1.04

Zn~octo4 18.00       10.00 12.00 12.00 12.00cut 1.00 0.S7 0.66 0.70 0.81 1.030.26-1.23 0.31-1.40 0.33-2.46 0.37-1.76
~suse~ 69.00        93.00 92.00 65.00 65.001.00 1.38 1.43 1.00 1.06         1.01

1.00-1.90 1.04-1.98 0.71-1.41 0.74-1.52 0.99ol.03
Vcm~L l:£ng 31.00       37.00 4S.00 36.00 33.001.00 1.20 1.61 1.26 1,08 1.010.74-1.95 1.01-2.58 0.77-2.05 0.64-1.81 0.99-1.04
D:L~z~::ho, 110.00       130.00 139.00 92.00 05.002.00 1.23 1.33 0.86 0.90 1.000.94-1.$0 1.03-1.74 0.65*1.15 0.66-1.22 0.98-1.03
D~a==hea 2.00         2.00 3.00 2.00 2.00v:Lth ~lood 1.00 1.13 2.10 1.21 1.42 0.92

0.16-8.09 0.34-13.00 0.17-8.68 0.18-11.37 0.51o1.~S
8t:~ch 134.00      132.00 139.00 131.00 113.00pa:Ln 1.00 2.00 1.10 2.03 0.94 1.02

0.78-1.28 0.86-1.41 0.80-1.32 0.72-1.23 0.99-1.03
Cough :].42.00       150.00 177.00 121.00 148.001.00 1.04 1.30 0.8? 1.03 1.010.82-1.33 1.03-1.64 0.68-1.12 0.80-1.32 0.99-2.02
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?~.00 74.00 83.00 $3.00 74.00~. O0 ~. 04 2. ~2 O. 70 I. O~ 1. O0

1.00 0.97 1.08 0.8~ ~.03 1.020.78-2.2~ 0.87-2.33 0.1J-2.07    0.03-1.37 1.00-2.03

234. O0 2S~. O0 257. O0
2.00 ~.~0 2.~] 1.00        O.SS 1.00

~3.00 ~7.00 73.00 SS.O0 SS.O02. O0 1. O~ 1.23 O.
0.75-~.S1 0.87-2.75

22.00      ~0.00 30.00 25.00 14.002,00 1.80 ].0]
0.87-3.72 2.S2-S.~S 0.~7-3.22 0.7S03.S~ 0.77-2.12

227.00      232.00 237.00 J2,00 220.002.00 2.23 1.~4 0.82 1.03 2.000,87-~.4~ 0,J5*~,~0 0.~-2.07 0,70-~,37 O,J~-~,O~

|!
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Table 51. Risks For High vs. Low Fecal Coliform Indicator Counts

Total EXlJosed = 16,36 Total Unexposed = 8773
> 400 cfu < 400 cfu

SYMPTOMS ill Risks Ui Risks RR t

Fever 80 0.049 420 0.048 1.02 0.81 1.29
Chilis 34 0.021 221 0.02S 0.82 0.58 1.18

Eye discharge 30 0.018 160 0.018 !.01 0.68 1.48
Earache 57 0.03S 301 0.034 !.02 0.77 1.34

Ear discharge 7 0.004 61 0.007 0.62 0.28 1.34
Skin rasht 26 0.016 74 0.008 1.88 1.21 2.94
Infected cut IS 0.009 49 0.006 1.64 0.92 2.92

Nausea 57 0.035 327 0.037 0.93 0.71 1.23
Vomiting 31 0.019 151 0.017 1.10 0.75 !.61
Diarrhea 81 0.050 475 0.054 0.9 i 0.7.3 I. 15

Diarrhea w/blood 3 0.002 8 0.001 2.01 0.53 7.57
Stomach pain 103 0.063 546 0.062 1.01 0.83 1.24

Coughing I i 7 0.0?2 62 ! 0.071 1.01 0.84 1.22
Phlegm 60 0.037 296 0.034 1.09 0.83 !.43

Nasal congestion 160 0.098 794 0.091 1.08 0.92 1.27
Sore throat 106 0.065 597 0.068 0.95 0.78 i.16
ilCGI I 50 0.031 267 0.030 1.00 0.75 1.35
HCGi,.,2 17 0.010 76 0.009 1.20 0.71 2.02

SRD 85 0.052 441 0.050 1.03 0.82 1.30
statistically significant at p < 0.0S



Table 52. Risks l:or High vs. Low Bacterial Indicators

fecal �oSfornu

> 200 cfn                    > ;-’~- cfu
I $~..pt~.~ RR 95% (~l RR 95%

Fever !.04 0.85 t i.26 1.02 0.81 ~ 1.29ChiJls 0.98 0.73 t 1.30 0.82 0.57 ~ 1.17Eye discharge 0.91 0.65 ~ 1.28 1.00 0.68 ~ 1.47Earache 1.00 0.78 ~ 1.27 1,01 0.76 ~ !.33
Ear discharge 0.92 0.52 ~ 1.63 0.60 0.28 ~ 1.31Skin gasht 1.49 0.98 ~ 2.27 1.87 1.20 y 2.92

i Infected cut i.20 0.69 ~ 2.08 1.63 0.92 y 2.91Nausea 1,09 0.86 ~ 1.36 0.93 0.70 ~ 1.22 "
Vomiting 1.21 0.88 ~ 1.68 1.09 0.74 ~ !.60 -Diarrhea 1.01 0.84 ~ 1.22 0.90 0.72 v 1.14Diarrhea wl blood 1.89 0.55 ~ 6.46 2.00 0.53 ~ 7.53Stomach pain 1.02 0.86 v 1.22 1.00 0.82 ~ i.23Coughing !.13 0.97,1.33 1.02 0.84 ~ 1.23Phlegm 1.15 0.92 1.46 I.I! 0.85 ~ !.45!_Nasal congestion 1.07 0.93 !.23 i.0S 0.92,1.27Sore throat 1.10 0.94 ~ i.30 0.94 0.77 v 1.15liCGI i 1.08 0.~s4, !.38 !.00 0.74 ~ !.34HCGI 2 !.43 0.92 ~ 2.23 !.20 0.71,2.02SRD 1.06 0.88 ~ i.29 i.05 0.84 vt statistically significant at p < 0.05



Table 53. Crude Odds Ratios and 95% Confidence Intervals for Fecal
Coliform by Quintiles and from a Linear Model.t

~ulntllo (�~u) l~.near

1 2 3 4 S
model

m.:Ldpolnt8 t S,O0 30.~S 51,25 230.00

2.00 O.?l 2.02 2.03 0.~5 2.0S
0.S8-2.05    0.77-2.3~    0.78-2.3S

2.00 O.~S 0.7~ 0.80
O.SI-I.0S 0.4S-1.0~ 0.~2-1.~T 0.47-1.03 0.80-2.04

~e 4~ ~? 4= 40 3S~s~rg, 1.00 O.SS O.Sl 0.85 O.TJ 1.04
0.3~-0.~5 0.5S-1.38 0.5S-1.30 0.$1-1.~3

1.00 0.71 0.73 0.74 0.78 0.89
0.51-0.~i    0.S3-1.01    0.54-2.02     O.S?-2.OI    0.79-1.00

Is~ 30 11 17 10 10dLs~rge 1.00 O.SS 0.01 0.4~ O.S~ 0.90
0.2S-2.16 0.44-1.$1 0.~3-1.05 0.~4-~.11

g~Ln rssh* 15           13 30 13
1.00 0.87 ].00 0.85

0.41-1.94 1.07-3.73 0.40-1.79 1.09-3.81    ~.03-1.17

Zn~ec~ed 11 28 13 S
¢u~ 1. O0 1. ~ 1.18 O. 44 1.

~a~sea 83 7~ ~8 83
2.00 O.S7 0.83 O.SO 0.93 2.04

V~g 3S 33 3~ 3S
1.00 0.S2 1.11 O,J8           1.~3          1.05

0.S~-1.49 0.?0-1.76 0.61-1.S? 0.~8-1.S4 0.~8-1.13

DIs::hos 120          105 109 125
1.00 0.88 0.S0 1.0~

0.67-1.1S 0.69-1.17 0.79-1.3~ 0.64-1,10 0.~-1.09

Diarrhea 2            0 2 4 3vt~ bl~ 1.00 0.00 0.~9 1.~6 1.57          0.~4
O.O0-,Z~ 0.14-~.06 0.)6-10.74 0.2~-9.40 0.S4-1.~5

B~ch 145          118 12~ 1~7
pa~n 1.00 0.81 O. 83 0.~2 0.~1 1.01

0.63-1.04 0.64-1.06 0.73-1.17 0.71-1.16 0.96-1.07
Cough 134          146 143 17~ 144

1.00 1.11 1,06 1.28 1.13 1.03
0.87-1.41 0.83-1.35 1.01-1.62 0.89-1.45 0.~S-1.08

Cough &      ~3           78 69 76 70phle~ 1.00 1.26 1.09 1.19 1.1~ 1.01
0.90-1.76 0.77-1.34 0.85-1.67 0.83-1.65 0.94-1.08

1"/2                                              -
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Table 54. Adjusted Odds Ratios and 95% Confidence Intervals for Fecal
Coliform by Quintiles and from a Linear Model.’r

nodol
1             ~             3             4              S

~Lntgt S.O0 ~O.~S Sl.33 130.00
I ~sedt 30~3 30~5 3106 ~133 3003

r~r ¯ ~OS 8] ~o7 220

z.O0 0.~3 0.12 O.JO         0.~]        O.JO
O.SO-I.0T 0.4~-1.05 0.62-2.27 0.43-0.~3    0.7J-1.04

~e 41 3T 4~ 40

0.50-0.~6 0.S2-2.00 0.S3-0.~ 0,S4-2.03    0.7~-Z,01

B~ ~0 ZZ 21 20 10~s�~:ge 2.00 O.S] 0.8~ 0.4~ 0.4~ O.8J

Znfec~ed 12 28 23 S

1.00 O.SS 0.81 O.JS 0.8~ 2.04

V~Lng 35 32 39 3S

0.5~-2.52 0.70-2.~7 0.$3-2.$3 0.74-2.85

1.00 0.83 0.87 0.~7 0.75 1.04

DLarrhea ~ 0 ~ 4 3

O.O0-~z~ 0.13-6.61 0.38-11.48 0.~0-7.44 0.49-1.7S
8~ch 14S         228 12~ 137pa~n 1. O0 0. ? 8 O. 81 O. 90 O. 84

0.61-1.02 0.63-1.0S 0.70-1.14 0.65-2.08
Cough 134 146 24~ 173 244

0.88-1.44 0.84-1.36 1.0~-1.64 0.89-1.46

Cough S 63 78 69 76 70
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Table 56. Risks For Total/Fecal Coliform Ratios < 5 vs. Ratios > 5

Total ear,,~,~ " 34 Total ,n_’~_rn~___’~J " 1362
T/F ratio < $ T/F ratio 2 S

SYMPTOM,$ ItS p~_,_t,_, lU Risks RR L:~:~SS%CI I:~,~;SS%

Fever" $ p.147 " ?1 0.052 2.82 1.22 6.54Chills 0 0.000 2S 0,018 0.00 -- _
¯ Eye dischirKe * 3 0.088 24 0.018 5.01 1.58 15.83

Earache 0 0.000 35 0.026 0.00 -- _ -
Ear discharge I 0.029 6 0.004 6.68 ’ 0.83 53.95 --Skin rash " $ 0.088 22 0.016 S.46 1.72 17.38Infected cut 0 " 0.000 7 0.005 0.00 - _

Nausea * 4 0.118 34 0.025 4.71 1.77 12.54Vomiting I 0.029 19 0.014 2. I I 0.29 i 5.30Dia~;,¢a e 4 0. 118 53 0.039 3.02 1.16 7.88 ---Diarrhea wl blood 0 0.000 2 0.001 0.00 - _
Stomach pain * $ 0.147 72 0.053 2.78 1.20 6.44Coughing $ 0.147 112 0.082 1.79 0.78 4.10 --

Phlegm 3 0.088 54 0.040 2.23 0.73 6.76Nasal congestion ’~ 7 0.206 132 0.097 2.12 1.08 4.19Sore throat 3 0.088 88 0.065 !.37 0.45 4. I 0 --iI(~GI I ¯ 3 0.088 33 0.024 3.64 1.17 11.29XCGI 2 I 0.029 6 0.004 6.68 0.83 53.95SRD" 5 0.147 74 0.054 2.71 1.17 ,~ ~7’* ~tatistically significant at p < 0.05



Table 57. Risks For Total/Fecal Coliform Ratios < 5 vs. Ratios > 5

Toted exposed 21 Toted unexposed
T/F ratio < 5 T/F ratio 2 S

SYMPTOMS         Ill p~k~ IU R;,t,, RR L~.~;.’~%C! U~-~_~ ~%

Fe~er            $ 0.143 41 O.OSO 2.88 0.97 8.SSChills, 0 0.000 I I 0.013 0.00 -- _
Eye discharge * 3 0.143 IS 0.018 7.87 2.46 2S.13

Earache 0 0.000 22 0.027 0.00 -- _
Ear discharge ¯ I 0.048 i 0.001 39.33 2.55 607.82Skin rash ¯ 3 0.143 18 0.022 6.56 2.09 20.56Infected cut 0 0.000 4 0.005 0.00 -- - "-

Nausea ¯ 3 0.143 20 0.024 5.90 1.90 18.33
Vomiting; I 0.048 l0 0.012 3.93 0.53 29.34Dia~,-hea ¯ 4 0A90 33 0.040 4.77 1.86 12.24Diarrhea w/blood 0 0.000 I 0.001 0.00 - --

Stomach pain * 4 0.190 33 0.040 4.77 1.86 12.24Coughing 3 0.143 56 0.061 2. I I 0.72 6.19Phlegm I 0.048 30 0.036 1.31 0.19 9.17Nasal �ongestion ¯ $ 0.238 76 0.092 2.59 1.17 5.73Sore throat I 0.048 " ~ 0.063 0.76 0. I I 5.22ilCGI I ¯ 3 0.143 L ’ 0.022 6.56 2.09 20.56II(~GI 2 * I 0.048 4 0.00S 9.83 1.15 84.26SRD .1 0.143 43 0.052 2.74 0.9~ ~ I A
¯ statistically significant at p < 0.0S



Table 58. Risks For Total/Fecal Indicator Ratios < 5 vs. Ratios > 5

Idl total �’olil’orn~           lolal _e~___;f_.m’ms > S000        !_a._~-I �olirorms > 10~000Symptom          RR        ~% (~1        RR        95% C’!        RR        95% ~’1

Ft~ve~" 1.09 0.92 w 1.29 2.64 1.14 ~ 6.15 ¯ t~ 0.95 ~ 8.41
(~hiils 1.12 0.94 ~ 1.54 0.00 - 0.00 --
Eye discharge* 0.95 0.72 ~ 1.26 4.76 I.SO w I$.1 7.93 2.48 ~
Earache 1.16 0.94 ~!.43 0.00 -- 0.00
F~r discharge* 1.15 0.73 y 1.90 6.35 0.78 ~ SI.4 39.67        2.57 ~ 612
Skin rash* 0.94 0.64 ~ 1.40 5.19 1.63 ~ 16.6 6.61 2.11 ~ 20.7
Inl’ected cut 1.34 0.81 ! 2.22 0.00 - 0.00
Nause8" 1.03 0.84 w 1"25. " 4.48 !.68 w 12.0 5.95 1~92 ~ 18.S
VomilinK ~.!6 0.86 ~ 1.55 2.00 0.28 ~ 14.6 3.97 0.53 ~ 29.6
Diarrhea" 1.28 1.08 v 1.51 2.87 1.10 v 7.51 4.81 i.87 v 12.4
.Di.~rrhca w/bJood 2.14 0.$7 ~ 8.08 0.00 - 0.00 -
Stomach pain" 1.07 0~92 ~ 1.24 2.64 1.14 ~ 6.15 4.81 1.87 ~ 12.4

:CouKhinl~ 1.09 0.95 ~ 1.25 1.69 0.73 ~ 3.87 2.09 0.71 6.13
Phlel~m 1.03 0.84 ~ 1.26 2.12 0.69 ~ 6.45 1.32 0.19 ~ 9.24Nasal �onj~estion" 1.04 0.92 ~ 1.17 2.02 i.02 ~ 4.00 2.61 !.18 ~ ~.78Sore Ihroat i.! I 0.96 y 1.29 1.30 0.43,3.91 0.76 0.1 i ~ 5.26
ti(~GI I" 1.13 0.91 v 1.41 3.46 I.II ~ 10.8 6.61 2.11,20.7HCGI 2* !.87 1.20,2.90 6.68 0.83 ~ 54.0 9.83 1.15,84.3
SRD* 1.05 0.89,1.24 2.57 i.I I, 5.98 2.77 0.93.

¯ statistically significant at p < 0,05 in at least one set of mults



Table 59a. Odds Ratios and 95% Confidence Intervals for Ratio of Total
to Fecal Coliform, Dichotomizing by Cutpoints at 2, 4, 6, and 8. The
Number of Diseased Subjects are Given on the First Line for Each
Outcome.

e exposed= 3450 5435
¯ever 14J. 00

_ J ¯ 84 ol. 34 O. 53 -1 ¯ 33 0.94 ol ¯ 34 0 ¯ 53 ol. 35
Chills 80.00 144.00 143.00 173.00

0.70-2.30 0.93-1.S4 0.51*1.S3 0.87-1.4|
¯ ye                   44. O0
dLschsrge              1.03               0.94                0.87                1.03

0.74"1,3J 0.73-1,34 0.45-1.14 0.74-1.$9
Be:ache 134.00 157.00 338.00 24S. 00

0.84-1.34 0.91-1.40 0.94-1.4S 0.93-1.44
~r                    34.00 37.00 42.00 4S.00dlnch~rgo 1.2S 1.10

O. 77-3.04 O.
S)cJ~rssh             ~. 00 S0.00 40.00 45.000.83

Znfocl:ed 33. O0 34. O0 43. O0 47. O0
0.68-1.05 O.

Haules               129. O0 205. O0              243. O0             344. O0

Vcxn~ t::Lng 43.00 100.00 11~. O0 133.00
0.79-1.4S 0.84-1.S1

DL&rrhes* 200,00 321,00 367,00 400.00

DI ~z~’hea 7.00 8.00 8.00 8.00vL ’�.h blood* 3.54 3.4S 1.74 1.43
1.03-12.05" 0.45-9.25 0.47-4.45 0.38-S.38"

S r.om~ch 232. O0 347. O0 394. O0 424. O0

0.96-1.34 0.90-1.24 0.87 -1.20 0.8’7 -1.21
Cough 269.00 403. O0 461.00 494.00

1.00-1.37 O.

Cough & 132,00 193.00 232.00 235.00

O. 96-1.49 O. 88-1.35 O. 80-1.37 O. 83-1.30
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p lltt~y $1+. O0            SO]., O0 S71.~ 138.002.0] ~.03 2.01O. I0-I. 11 O. 1~-1.11 0.81-I.~ O. 10-I

p lo:e~oit 3S7.00 ]ll.O0 flZ.OO 471.00
2.00-1.31 O. 17-1.33 O.H-Z.3Z O. Jl-Z

1.0~                 1.22                ~.~
O..l-Z.].       O...*Z.3,       O.,Z-Z.IS

~ .+Z-,.
31.00 11.00 70.. ?0.00

. ;+~’. +07.00 3+0.00 ,8.,:oop ~ ¯ 08 2 ¯ 08 ~. Ot 1.03

k
k
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;--.-a’ ~3.00 3.40 .eO ].SS .0~ 27:1.00 2~$.00 *r~ a o e e* 1.10 1.1S 1,.1~ 1.13 1,.:~01.2So2.05 0.~$-1.44 0.J~So1.47 0.~1-1.35 0.~$o1.47
~ 8ot~         S7.00 ~4.00 100.00 11S.00 331.00~ thrc~t:* 1.44 1.~1 1.1S 1.18

1.0|-1.94 0.~4-1.S| 0.90-1.Se 0.93-1.S3

~ Ji~:~ I-
30.00 48.00 $1.00 ,S.O0      ’O.O0
*..S 1.$7 1.3. 1.~1 1.1,1.OS-2.S1

~RCGZ 3" 13.00 22.00 23.0~ ~S.O0 RS.O0
3.30           3.13             3.17             3.S81.41-S.$1    2.45-S.18    1.S0-4.~’/     1.S~*S.33      1-~’S.14

/t ILgnJf. SO.O0 IO.O0 81.OO ~8.00 LTO. O0
~ rasp. 1.4S 1.27 1.14 1.14 1.14dl~so 1.05-3.01 0.88-1.S4 O.ll-l.SO    0.17-1.4J    t.ii-l.4J

~ * S~-stLst~taally s£gul~Lcant (P,O.OS fa: st least one of t~o autpoJ~t~).
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Table 59c. Odds Ratios and 95% Confidence Intervals for Ratio of Total
to Fecal Coliform, Dichotomizing by Cutpoints at 2, 4, 6, and 8, and
Restricting Subjects to Those Swimming on Days When the Total
Coliform Level at the Drain > 5,000 CFU. The Number of Diseased
Subjects are Given on the First Line for Each Outcome.

tl exposod t 15J 310 4S7
Fovor* 18.00 ~3.00 ~0.00

~.~ 1.~3 1.33 1.40~.3003.~30 1.0~-~. JOe 0.l~-~.0~ 0.J3
~22s I. O0 8. O0 20. O0 10.00

~.S3              ~.3~
0.82 -4.18 0.70-3.33 0. I~-~, IJ O.

~e S. O0 8. O0 ~. O0
0. ~ 8 -4. S? 0 ¯ 7~-3.8~ 0. =2-~ ¯ 77 0 ¯ 70*3.

1.18 ].04 ~.~) 1.SO

Ztr g.O0 3.00 4.00 S.O0
0.40-7.J4 0.4S-5.7S 0.48-4.80

8kL~sh 3. O0 S. O0 S. O0 8. O02.~8 2.3J 0.83 1.~3

Znfoc~od       2.00 ~.00 2.00 2.00cut 2.~8 0.72 0.4S 0.370.26-20. ~l 0.0~-S. SS 0.0S-3.6~ 0.
Nsusea* 12.00 lJ. 00 23.00 35.002.3S ~.34 1.97 1.78

3.23 ~.81 2.201.58-6.60e 1.4~-S.31* 1,1~-4.05
DL~hoa* 22.00 28.00 33 ¯ 00               40.003.20 ~.37 1.~0 3.051.95-5.24- 1.$2-3.71. 1.25-3.90.

DLs::hea        1.00 ~. 00 3.00vL~ bloo4 3.85 ~.47 4.1~0.40-37.20 0.Sl-46.08 0.SS-2~.i0 0.47-~3.~0
8t~ch       10. O0 1~. O0 36. O0 33. O0paLn O. S7 1.13 1.07 1.180.S0-1.89 0.60-1.87 0,69-1.66 0.78-1.77
Cough* 38. O0 41. O0 48. O0 S7. O02.31 ~.03 1.5~ 1.631.50-3. S?* 1.40-=.94. 1.11-2.~3. 1.16-2.2S*
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T~blo SJe (oout::Lnuod)

- 0
1.38-4.3~e 1.04-3.13e 0.79-3.3~ 0.74-~.03

R~y          3~.00 43,00 ~.00 63.00none 2.$7 2.62 2.~1 2.3S2.0~-~. Sl* 1.13-~. 30. O. IS*2. i~ 0. J~-l~ 04

3.03                1.SS               1.33                1.32

2¯~1-I* 14.00 28.00 ~0.00 33.003.~? ~.34 1.~7 1.43

H~Z-3* 7.00 J.O0 ~.00 J.O06.~3 S.~3 3.81 3.03

8L~L~. 28.00 ~8.00 33.00 37.00
d~lillO 1.14-3.24. 1.18-2.8~* O.JS*].1~ O.Jl-l.JJ

¯ 8tat/stLcally s1~1~1�~ 8~ ~.OS.
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Table 60. Crude odds ratios and 95% confidence intervals for the ratio
of total to fecal coliform by quintiles and from a linear model. Unear
results correspond to an increase in the exposure equal to the
difference between the 90th and 10th percentiles. The number of
subjects in the quintiles are given on the first line for each exposure.

~AatAZe 1~ea~

1 3 3 4 SmAdpoL,,,~n, $7.07 12.18 $.$4 1.830 ex~oned = 2085 2082 2081 3080 3081
7ever     101.00 85.00 118.00 84.00 111.001.00 0.84 1.15 0.83 1.11         0.90

0.62-1.12 0.81-1.51 0.81-1.11 0.84-1,4i 0.90-1.07
Ch:Lll=, 51.00       41.00 88.00 44.00 51.001.00 O.lO 1.3S O.ll 1.00          1,010.S3-1.31 0.33-1.9S 0.57-1.30 0.18-1.4i    0.50-1.11
Bye 45. O0          38. O0 30. O0 38. O0 35. O0d£lcbl=ge 1.00 0.84 0.86 0.84 0.87         1.09

0.S4-1.30 0.42-1.04 0.SS-1.30 0.58-1.34    0.52*1.30
larache 80.00        S1.00 76.00 78.00 73,001.00 0.63 0.85 0.9| 0.90            1.01

0.44-0.80 0.89-1.32 0.72-1.38 0.85-1.34 0.91-1.13
la: 1?.00        10.00 9.00 14.00 18.00d£scha=ge 1.00 0.55 0.S3 0.83 1.06         0.91

0.::7-1.29 0.23-1.19 0.41-1.$8 0.SS-3.07    0.7S-1.11
SY~Ln wash 26.00        14.00 2S.00 18.00 18.001.00 0.54 0.96 0.81 0.73         0.80

0.~8-1.03 0.5S-1.57 0.33-1.1S 0.40-1.33 0.76-1.01
Xnfected 10.00       11.00 13.00 18.00 14.00cut 1.00 1.10 1.30 1.61 1.41         1.29

0.47-2.60 0.57-2.58 0.73-3.S5 0.62-3.17 0.88-~.31
Hausea 7"7.00        4S.00 87.00 71.00 84.001.00 0.84 2.14 0.52 1.10 1.080.60-1.18 0.83-1.56 0.6~-1.28 0.80-2.S0
Vomtt:l.ng 39.00       25.00 44.00 31.00 43.001.00 0.~4 1.13 0.78 1.11          1.130.38-1.06 0.73-1.75 0.49-1.28 0.71-1.71    0.53-1.3S
Dta==hos 91.00        98.00 12:~. 00 111.00 134.001.00 1.08 1.38 1.24 1.51 1.19 *0.81-1.4S 1.03-1.80 0.83-1.~4 1.1S-2.98 1.0S-1.34
Dtaz’=hea 1.00         2.00 1.00 1.00 8.00wAt~ blood 1.00 2.00 1.00 1.00 8.03 3.15

0.10-32.12 0.06-16.03 0.06-16.04 0.72-50.09 0.29-33.74
8tcn~ch 137.00      118.00 123.00 138.00 133.00pa:Ln 2. O0 0.8S 0.89 1.01 0.9’7 1.10 *

0.66-1.10 0.69-1.15 0.79-1.29 0.76-1.24 1.00-1.21
Coug~ 127. O0       151. O0 145. O0 150. O0 165.001.00 1.21 1.15 1.20 1.33 1.15 *0.94-1.54 0.90-1.48 0.94-1.53

186                                 ~

R0047369



ph3.egal 3..00 1.34 ]..3] ’t.03 ]..60 ’t.33
0,95-]..80 0,|T-].,76    O.T].-].,47     2,24-1,33    1,04-’t,43

I~ann¥ ].80.00 2,0.00 183.00 ,01.00 1,].00
nooe 1, O0 ]., O0 O, 96 1,07 ]., 0]. 1,04

~ .
O. 8].-2.,, 0.,,-]..].0 0.8,-1.31 0.0,-2.3, 0.,,-1.~3

Sore 127. O0 136, O0 14]., O0 ].4]., O0 158, O0t.hzoet: ].,00 1,01 1.].3 1,33 1,3"/
0.84-1,38 0.87-1.46 0,$7-1,44 0,89-1,01 1,00-1,50

iICGZ ]. 63,00      S4,00 73.00 S4,00 74,00
1,00 0,6S 1.].5 0,06 1,10 1,04

0.S8-2.34 0.83-]..63 0.S.9-1.34 0.84-1.~7 0.95-1.20
BCGZ I 17.00                  7.00 36.00 1S.00 3S.O0

1,00 0,41 1,66 0,94 1,48 1,12
0.].?-0,88 0,9].-$,04 0,48-1,17 0,10-3,?$ 0,07-1,4i

8Lg~Lf, ].03.00 134,00 233,00 11S,00 138,00resp 1. O0 1.3~ ].. 31 1. ].3 ].. 37dLeoase 0.83-1.58 0.83-2.S8 0.84-1.48 0.87-1.66

* 18or.evort~ z’oaultJ.
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Table 61. Adjusted odds ratios and 95% conf’~ence intervals for the
ratio of total to fecal coliform by quintiles and from a linear model.
Linear results correspond to an increase in the exposure equal to the
difference between the 90th and 10th percentiles. Number of diseased
subjects are given on the first line for each exposure.

"4 dpointo: S?. O? 12.1J $. 84 ¯. O)
t ex~oood = 2085 2002 2081 2080

rover      101. O0 85. O0 119. O0 84. O0        111.~0
2. O0 O. 82 1.17 0.80 ¯.OS 0.

0.41-1.20 0.15-1.5t 0.57-1.12

Chilli 51.00         41.00 41.00 44.00
1. O0 0.80 1.34 0.47          0.,1 0.~0

0.S3-1.22 0.18-2.03 0.42-1.07 0.44-1.14

Zye 4S. O0         38. O0 30. O0 21. O0d~schsrge 1.00 0.83 0.81 O.J? 1.01 1.11
0.54-1.30 0.41-1.1~ 0.$8-¯.$1

Bsrache 80. O0        51. O0 78. O0 ?J. O0
1.00 0.~0 0.84 0.10 0.00 0.J7

0.42-0.8~ 0.58-1.21 0.82-1.$0 0.54-1.19 0.07-1.01
tsr 17, O0       10. O0 1. O0 14. O0 28.00dtschs:ge :1.00 0.Sl 0.34 0.48 0.18         0.83

0.23-1.15 0.13-0.8S 0.20*1.1S 0.3S-1.38 0.81-1.01
8~n rash 2~.00        14.00 " 25.00 1~.00 ~.~0

~.00 0.52 0.J8 O.~J
0.27-1.00 0.S2-1.8~ 0.38-1.54 0.41-1.89 0.7~-1.04

Zn~oc~e4 10. O0        11. O0 13. O0 1~. O0
~ 1. O0 1. O] 1.01 1.2~ 1.0~ 1.

0.42-~.44 0.40-2.55 0.S0-3.15 0.41-3.74 0.79-1.9~
Nausea ~?. O0        ~S. O0 ~?. O0 11. O0 ~.00

1.00 0.81 1.00 0.?~ 0.01         1.03
0.58-2.14 0.70-1.43 0.49-1.06 0.S~-1.1~ 0.~1-1.1~

V~ng 3~.00       25.00 44.00 31.00 4~.00
1.00 0,~ 1.3~ 0.80 1.0~ 2.13

0.40-2.~0 0.i4-].~ 0,47-1.]1

D~:hes 91. O0        98, ~0 222. O0 111 ¯ O0
1. O0 1.01 1.13 O. 99 1.16

0.75-1.3~ 0,82-1.55 0.72-1.38 0,84-1,~0

DLs:rhee 1.00         2.00 1.00 1.00 ~.00
vL~ bZood 1,00 Z.S~ 0.90 0.8~ 4.79 2.4S

O.ZS-2Z,SB 0.0S-19.17 0.04-17.14 0.41-55.S9

8~ch 137,00      118.00 123,00 138,00 ~3.00
pa~n 1. O0 0.81 0.74 0.7~ 0.70 1.05

0.£2-1.01 O.S5-O.~I O.ST-l.02 0.12-0.94 0.95-1.21

Cough 12~, O0 151. O0 14S. O0 150. O0 1~5.00
1.00 1.~3 1.2T 1.3~ 1.51 2.1~ *

- i
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S8.00      77.00 72.00 SJ.O0 92.002.00 2.3? 2.33 2.07 1.~5         ~.~S0.~7-2.J4 0.~0-1.~ 0.72-2,~2 2.22-~.~4 1.0S-~.40i

227. O0      23~. O0 142. O0 ~42. O0 2Sl. O02.00 2.07 2.10 ~,22 1.23 1,01
0.13-2.38 0.04-2.4S 0.84*2.47 0 12-1.13 O,tl-2,ll

~3.00 S4.00 7~.00 S4.00 74.002.00 O.IS 2.2~ 0.80 1.0S 2,04

.27.00 7.00 ~J.O0 2~.002.00 0.~ 2,77 ¯ 0,8~ 1.~2 ~,OS0.2?*2.02 O.IJ-].SO 0.]1-2.i0 O.Si-~.S4 0.i2-~.3i
~03.00 2~.00 ~3.00 22S.00 2~J.O0

0.~4-2.~ 0.~-2.72 O.i3*l.SS    0.~2-2.71 0.~0-2.~1
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Table 62. Odds Ratios and 95% Confidence intervals for Ratio of Total
Coliform to Enterococcus, Dichotomizing by Cutpoints at 4, 7, 10, and
13. The Number of Diseased Subjects are Given on the First Une for
Each Outcome.

Outpoint

4              ?              10 138 exposed=     125~ 332~ 441~ 5504
I’ever * 103. O0 1~5. O0 3~5, O0 377. O02.13 1.0S 1.1;I 1.310.91-1.41 0.87-1.27 0.93-1.34 1.01*1.45*
Chills 44 ¯ O0 70 ¯ O0 212. O0 144. O00.90                0.94                1.01

0.65-1.2S 0.?;1-1.23 0.83-1.37 0.98-1.81
1~0              ;18.00 59.00 70.00 91.00d~scharge 0.75 0.96 0.95 0.880.50-1.1;1 0.70-1.31 0.71-2.;17 0.66-1.18
B~rsche 76. O0 127. O0 163. O0 198.00

1.17                  1.18                  1.14                  1.30O. 91-1. S;1           0.94 -1.47           O. 9:~-1.41            0.97-1

lar            16. O0 29. O0 ;11. O0 39. O0¯ Lschargo 1.34 1.59 1.14 10.76-;1.34 0.98-;1.57 0.11-1.84 0.16-1.91
8k:Lx~ash 16.00 36.00 3S.00 53.00

0.8:)               0. ’75               0 ¯ ’73               1.090.48-1.41           0.48-1.17            0.40-1.10            0.73-1.81

Znfected      26. O0 2;1. O0 33. O0 40.00cut 2.45 2.1;1 1.45
0.82-;1.S5 0.67-1.87 0.89-;1.37

llaulea* 79. O0 136. O0 181. O0 2;11.001.13 1.12 1.2;1 1.330.88-1.45 0.95-1.45 1.00-1.S0* 1.07-1.83"
Vcm:L t:f.ng 38.00 5;1.00 25.00 96.00

1.15                  0.85                  0.95                  1.01O. 80-:I. 64           0.61-1.17            O. 71-1. ;11            O. 80-1.44

Dlazz-ho~ 135,00 2~3.00 280.00 339.001.4;1 1.46 1.40 1.$41.16-1 ¯ 73* 1 ¯ 2;1-1 ¯ 74* 1 ¯ 18-1.67* 1.29-1.83*
D:Laz~z’he8        4.00 4.00 4.00 4.00~th blood 2.48 1.2;1 0.78 O.SS0.7;1-8.48 0.36-4.16 0.23-2.65 0.1t-1.81
Stomach      131. O0 2;14. O0 310. O0 3t6. O0pa:Ln* 1.10 1.13 1 ¯ ;16 10.90-1.34 0.96-1.34 1.08-1.48. 1.08-1.41.
Cough 137. O0 ;137. O0 311. O0 385.00

0.99                  1.01                  0.99                  1.050.81-1.20           0.86-1.18            0.85-1.15            0.92-1.22

Cough &       63.00 119.00 1S4.00 193.00p~leg= 0.93 1.07 1.04 1.140.70-1.23 O. 86-1.34 O. 84-1.28 O+ 93-1.42

~
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~o 0.~0 1.0,1 1.11 1.0~p O. 7~ °3.. O| 0 ¯ ~,1.o3,. 30 O ¯ SO-3.. 38           0. ~S

g~G~ oZ 6~7 ¯ 00 103.00 140.00 ~8S. 001.17 1.03 1.~0

~ ~’~ 10.00 IS.~ el.00             SS.00
1.~ O.?O l.O? 1.40

W 0,7J -~. ~S 0.4 ~ -1.34 O.

J~ JL~. J?.O0 Z~z.OO ~S4.OO 3z1.OO0.84              1.01
N dLgesJo_ 0.19-~. 0S 0.iS-I.II 0.1~ol.lI 0, J0-1.ll
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Table 63. Crude odds ratios and 95% confidence intervals for the ratio
of total coliform to enterococcus by quintiles and from a linear model.
Linear results correspond to an increase in the exposure equal to the
difference between the 90th and lOth percentiles. The number of
subjects with each outcome are given on the first line.

~Lnr~Llo 11hOar
modole

3 3 4 |

# exposod: 3087 3081 3001 30J8 ~3
FoTor 97.00 91.00 97.00 104.00 189.00

1.00 0,J4 1.00 1.01 1.1S
0.70-1.2~ 0.75-1.34 0.83*1.4S 0.~*1.S3

r4"£118 3~.00       49.00 55.00 81.001.00 1.37 1.53 1.S7 1.~3 1.04
0.83-1.94 1.03-3.31 1.05-2.3~ t.N-l.II 0.SS-2.1]

~0 ]~. 00       ]S. 00 S0.00 45.00 Jl.i0d~J~herge 2.00 2.~1 1.75 1.S~ ~.0i
0.74-1.9~ 1.10-~.77 0.97-3.4~ 0.65*1.80 0.91-1.04

garacho 63.00       6~. 00 80.00 74.00
1.00 0.9J 1.3i 1.~ 1.~0 1.0S0.~S-1.41 0.~-1.80 0,83-1.J5 0.J1-1.?~ 0.97-1.14

Bar 14. O0 12. O0 11. O0 14 ¯ OG ~?. O0

0.40-1.86 0.3S-1.74 0.47-2.09 O.~Z-l.SO 0.87-1.~5

1.00 1.10 1.00 0.85 0.83 0.
0.SS-~.84 0.45-1.S0 O.13-:.SS 0.8~-1.00

Znfoc~ed 10.00        10.00 IS.O0 13.00 1~.00cu~ 1.00 1.00 1.51 1.30 1.~3 0.~8
0.42-2.41 0.68-3.3~ 0.57-2.~6 0.~4-3.59 0.87-1.10

~ausoa 51.00        7~. 00 7~. 00 ~4.00 81.001.00 1.58 1.58 1.87 1.~3           1.0~ *1.10-2.25 1.10-2.25 1.3~-2.SS 1.24-3.33 0.~S-1.08
V~ng 2S. 00          47.00 38.00 34.00 38.001.00 1.91 1.53 1.3~ 1.55          1.00

1.17-3.11 0.52-2.55 0.81-~.25 0J]-2.S?    0.9~-1.09

DLarrhoJ 75.00       109.00 107.00 13S. 00 140.001.00 1.48 1.45 1.?0 1.~S 1.0S *1.10-2.00 1.08-1.~ 1.27-~.28 2.47-~.~0 0.~9-1.13
DLar:hea 1.00          4.00 ~.00 0.00 4.00
wi~h blood 1.00 4.0~ ~.01 0.00 4.0S 1.if0.45-35.9? 0.18-22.15 0.00-~ 0.45-3~.31
Batch 109.00      127.00 123.00 155.00 ~S.O0p~ln 1. O0 1.18 1.14 1.45 1. ~ 1 ¯ 010.91-1.53 0.87-1.49 1.12-1.86 0.~8-1.65
Cough 137.00       149. O0 157. O0 143. O0 15~. O01.00 1.10 1.16 1.04 1.13

0.86-1.40 0.92-1.4~ 0.82-1.33 ~.8901.44 0.96-1.03
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V
?shOo ~3 (ooat.:Lnuo4)

�ough ¯ ~7.00 70.00 7~.00 74.00 73.00
~o~ Z. O0 Z. OS 1.20 ~. 10~ 0,78-1.S4 O.?J-Z.S4 0,78-1.S3    O. J4-X.OS

~ ZOO. O0 Z?4. O0 193,00 2ZS. O0 ~83. O0
~lo ~. O0 O, J3 ~. O) 1. ZS O,~ O.?S-Z.Xl 0.83-Z,27 0.J4-~.42 0.~-1,00

8o~o Z28, O0 246, O0 Z43. O0 247, O0 ~.00

~ 0.J0-2.48 0.88-1.4S 0.J0-1.47

E~Z I 45.00 64.~ EJ.O0 71.00 ~l.~
~.00 ~.44 X.S~ l.S~ X,SS 1.~ *

t’
I~Z 2       9.00        2S.00        18.00        ~2,00         20.~

2.00 2.82 2,0Z ~,33 3.~1 1,11 *

8~f. 223.00 227.00 ~4.00 232.00 ZOS,O0
¯ osp. Z.O0 1,04 2.ZZ Z,ZS O,J? 0.~

II dLsosao O.lO-Z.)f O.8S-Z.44 O.IO-2.SZ 0,74-2.~ O.JS-2,04
Jt

r
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Table 64. Adjusted odds ratios and 95% confidence Intervals for the
ratio of total coliform to enterococcus by quintiles and from a linear
model. Linear results correspond to an increase in the exposure equal
to the difference between the 90~ and 10"~ percentiles. The number of
subjects with each outcome are given on the first line.

m4 d~o4n~s I ~0~.4~ 3|000 ~.~ ~.SSO ~OSOd = ~087 ~081 ~081 ~OJJ
F~6~ ~7. O0 ~1. O0 07 ¯ O0 10|. O0 ~OJ. O01.00 O.Ji 1.03 1.01 1.24           1.000.71oZ.2S 0.75ol.3S 0.7J-1.$1 0.11-’~.80 O.8S-l.01
�~LZ~e 3S.O0 4~.00 SS.O0 81.00 47.00~.00 1.]T ~.4S ~.41 1.10

~o          ~g ¯ O0 3 S. O0 SO. ~ 45. O0 31. O0~s~ ~.00 1.30 ~.lJ 3.11 Z.ST       O.JO
0.79-).14 1.35-3.54 1.25-3.S? 0.88-).82 0.93-1.0S

R~sche     ~3.00 ~3.00 80.00 ~4.00 ~9.00
1.00 0.95 1.35 1.09 1.10 1.03

let         14. O0 1~. O0 11.00 14. O0 17. O0~s~e 1.00 0.8] 0.S9 O.~t 0.7S         1.13
0.31-2.79 0.~4-1.41 0.~1-1.~3 0.31-1.13 0.84-1.S3

8~a :ss~ ~1.00        23.00 31.00 11.00 27.001. O0 1. ~2 1.10 O. ~3 O. 90 O.0.65-~.20 0.S7-~.11 0.45-1.93 0.41-1.95 0.18-1.01
Zn~ected 10. O0        10. O0 15. O0 ~ ¯ O0 1~. O0~t 1.00 0.91 1.~5 0.91 1.1S 0,94

0.38-~.20 0.5~-3.01 0.37-3.47 0.44-~.~S 0.14-1.0S
Xa~es 51.00       7~.00 7~.00 ~4.00 11.001.00 1.SS 1.53 1.7~ 1.472.08-3.22 1.04-~.~4 1.1~-~.S5 0.~7-3.23    0.S3-1.0S
~t~g 25.00                  47.00 31.00 34.00 38.001.00 1.~8 1.~3 1.41 1.~S          1.001.~1-3.23 0.~5-~.7~ 0.03-~.14 0.91-3.~ 0.9~-1.0~
D/~=~os* 75.00       109.00 107.00 ~S.00 140.001.00 1.3~ 1.2~ 1.3~ 1.S4 1.011.03-1.89" 0,~3-1.?~ 0.~701.~0 1.09"~.16
Dt~ho~ 1.00         4.00 ].00 0.00 4.00~ blO~ 1.00 3.S3 1.31 0.00 2.00 1.75

0.43-3~.15 0.10-17.14 0.00-*~ 0.15-~4.S4 0.33-9.44
8�~ IOS.O0      12T.00 1~3.00 1SS.O0 135.00ps~ ~.00 1.13 1.03 1.23 1.05 0.~0.87-2.48 0.77-1.37 0.91-1.~4 0.77-1.43
Cough 137. O0      149.00 157.00 143.00 152.001.00 1.~1 1.35 1.14 1.~50.8~-1.4~ 0.~7-1.$2 0.8S-1.50 0.94-1.6~ 0.~5-1.04
Cough & ~;.00        ?0.00 ?3.00 74.00 7~.00~hlo~ 1.00 1.07 1.13 1.11 1.13 O.g~

0.76-1.S1 0.~9-1.~3 0.80-1.73 0.76-1.?0 0.94-1.0S

R0047377



~ ~uny 1|$.00     171.00 ~3.00 315.00 ].|$. O0nolo 1.00 0.~2 1.0:1 3..10 0.~3 O.~S
0.73-1.15 0.82-1.38 0.87-3..40 0.73-1..30

8o~0 ],38 ¯ O0      3.4il. O0 143, O0 147. O0 ].3J. O0t.hzoat 1.00 1.14 1.0J 1.08 1.01.        1..00
0.0~J-1..41 0.04-1..45 0.05-1..13 0.71ol.3J O.~S-Z.OS

]ICOZ l* 4S,O0          64.00 i.9.00 7Z.O0 1|.00~ 2.00 1.47 1..17 :1..71 1.11
1..00-~1.7" 2.1.1.°2.51, 1.1.3o3.$3" 1.07-2.4~*

i ~ I[CC~Z 3 J.O0         ~S.O0 18.00 21.00 30.00
]..00 3.83 3..71 1..J7 1..71 1.55o..-o.,o o...,., o.,,-o..

reap. 2. O0 ¯. 05 2.1.~ 1.. 1.8 0. J7 0.d:Loeuo 0.82-1..38 0.85-2.4~ 0.80-1..10 0.70-]..$4 0.~S-1..04
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Table 65. Summary of Noteworthy Stratified Results Comparing     "
Subjects who Swam at the Drain with those Swimming 400+
Yards from the Drain..~                                    --

1. ST :=S |

~ d£scharge                  ~.~I 80 ,

Vom£t£ng 1.61 IJ~

Cough£ng v£~h ph~o~n ~.SJ 1~|

¯ The a~r~b~ttb~e number ost£matos the mmber o= nov oe~art~m~os o=
IpecLf:Led o~tcoms 8ttr£but~blo to s~2m~ng at t~e dra£~ (fo~" ever3r ].0,000 .           ~"
people av*~J~L,~g there) ~ez’,,u~ ~u’J.~L~g ~00 ~ £z’�~ ~ dr~.n,

~ RonuI~8 pronen~ed 4. to=== o~ =~ela~J.~e rJ~k8 8nd att~JJ~e~blo numbez~.
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Table 68. Attributable number of cases per every 10,000
swimmers whoare exposed to ratios of total to fecal coliform of 2,
4, 5, 6, and 8.

* We only Lnc2ude m=tccmes v~th 8tat£st~ca~2y s~g~Lf~ce=~ ~ncroase= ~n r~sk
~or at ~oast ~ o~ ~o �~t~ts.
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Table 69a. Attributable Number of Cases Per Every 10,000 Swimmers     ...
Who are Exposed to Ratios of Total to Fecal Coliform of 2, 4, 5, 6, and 8,
and Who Swim on Days When the Total Coliform Level at the Drain >
5,000 cfu.                                                  - ~’.

Outcome. 2 ¯ 5 6 ~ ’

,o~er

~le~o8 365 342 ~88 348

D:Laz~hoa O00 SO~ 463 ~43 377

DLt~hoa ]J ~ 48 ~ 3J

Cough ~0 IS4 5S3 38S ~03

¢~gh ~ p~e~ 3S6 346 X87 XOS 70

8ore t~oa~ S62 3~ 226 106

R~Z 3              32?          235          211          245           221

!

least ~o of ~o
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Table 69b. Attributable Number of Cases Per Every 10,000
swimmers Who are Exposed to Ratios of Total to Fecal Coliform of
2, 4, 5, 6, and 8, Restricted to Individuals Who Swam on Days When
Total Coliform ¯ 1,000 cfu.-

l~ve=        1t4 13t 131 Ii

18z~sea SS 100 15.1 1S1 157

�ough÷phlegm 165 40 3~ 34 34

lucy nose 49~= 141 143 105 1"70

Sore throat: ~47 121 ~3 104 128

~g itesp DJ.~ :120 84 ~9 ~$ 71

* Only Lncludlng out~ vl~.b stat.lsC£cally signL~Lesnt a~ocJ~tia~
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Table 70. Attributable Number of Cases Per Every 10,000 Swimmers Who -
are Ex~d t~ Ratios of Total e.~form to Entem~o~us of 4, 7, 10, am113.

’

J~ome~h p~Ln ~2 70 14| 144

Z~t ~e ~ ~ ~~.

-
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SANTA MONICA BAY RESTORATION PROJECT
POLIOVIRUS SEED EXPERIMENTS

2
Water Source Date of Collection Volume Used % Recovery

Santa Monica July 3, 1995 38 Toxic ..
Canyon : July 17, 1995 24 42.58

Aug. 7, 1995 20 35.08
Aug. 21, 1995 20 35.18
Sept. 5, 1995 20 48.04
Oct. 17, 1995 20 83.31

Malibu July 3, 1995 24 Toxic
July 17, 1995 24 50.04
Aug. 7, 1995 20 50.00
Aug. 21, 1995 18 51.43 ~L~
Sept 5, 1995 19 50.88
Sept 18, 1995 21 32.55
Sept 26, 1995 20 64.50 U

Ashland July 24, 1995 32 Toxic
Aug. 2, 1995 30 13.05
Aug. 7, 1995 20 23.07

~Aug. 21, 1995 20 21.60 USept 5, 1995 21 <10.00
Sept 18, 1995 20 Toxic
Sept 26, 1995 20 54.60

L.                                          203
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Table 73. Crude odds ratios and 95% confidence intervals for
outcomes of interest by whether virus was isolated. The
number of diseased subjects are given on the flint line for each
outcome.

18o ~e8 ¯

~.00 ¯.53 0°07

¯ .O0 ¯.27 0.49
0.1So2.49

lye 36.00
dJ.ochsz,ge 2. O0 ¯. 84 0.13

O. 05-3 .~J

I~’acbo 93. O0 10. OO
1.00 0.80

Bar 1S. O0 O. O0
d.tschs~o ¯.00 O.OO ¯.OO

0 ¯ O0o4,tlt~

|ktz~ssh 32. O0 4 ¯ O0
¯ .00 1.03

O. 36-2

Znfect:ed 31. O0 2. O0�~t: ¯. O0 O. $3 0.30
O. ¯302

lSsusea 101. O0 12.00
2.00 0.9?

1.00 2.|9 0.07

DJ.sr:hea 130.00 22.00
¯ .00 ¯.34

Dt~ea 2. O0 1". O0v’2 ~.h b’- oo4 ¯.00 4.11 0.2S
0.37-4S.4S

8~om~ch ¯)1. O0 23. O0p~Ln 1. O0 O. JS 0.96
0.63-1.$4

Cot,tgh 181. O0 21.00
¯ .00 1.29 0.23

0.85-1

Cough & ~).00        ¯3.00
pblogz~ 2.00 1.17 0,61

O. 8S-2.10
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nunny nooe +41.00 33.00-- 1.00 1.15 0,83

80~ tJ~Ut lJl. O0
-- Z.O0 3.,11 O.lO

-- 1.00 3.~’7 OoOI

~ z’osp ~.00 1
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,,~/,,om., , ;" "~.4.~ " ’: :... :~

~:- Beach Inte~ewer’s Co

¯ Phone Interviewer’s Comments ~"

.... . ,.~...:.. :.~-

.-.: ::.: ::
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~    1~ ~ 000 000

~ ~ANK YOU VERY MUCH. I REALLY APPREC~ ~T Y~ ~VE TAKEN ~E ~ME
~ ~SWER ~ESE QUES~

R0047399



V
0
L

FORMS USED ON THE BEACH AND IN THE OFFICE

Log of Non-p~
Age Camgories 1Beach Interview: Daily T~t~y ~

Phone Interviewer Daily Tally
Update: Phone Calls ~o ~

Repondent Callbacks
Log of Weekly Loss-to-Follow-up

!
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Language

Ineligible
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BEACH INTERVIEW : DAILY TALLY SHEET

DATE:~ BEACH: MALIBU sver.Rv~smu
PART!

ST~FN~ ZON~    HO~ ,~.~m~ ~

|.                                                                    ,

2.

4.
5.

?.

TOTAL

PART II : INDIVIDUALS

STUDY AREA ~
~# of Interviews ADULTS ~’IILDREN FAMILIES
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PHONE INTERVIEWER DAILY TALLY SHEET               "    V

-OINT. NAME : DATE: L
Tl~ IN:_ , "lIME OUt":

HOUSEHOLD:

BUSY NO ANSWER

I            2            3            4           >4

!

COMME~rI~ : _
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- V
RESPONDENTS CALL BACKS -" O

- LDATE: DAY OF WEEK:

NAME ~ NA~E ~ ENG. (~

1
2

!
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~aOH

¯ : : : /
" : : : : I
" : : : : I

’ " " i No~
"’" " : : ..... : i ’ ’ I Ntis

" : : : : I

’ ’" ...... : ........ i ’ : " : I Ntis
¯ : : : I

~OH
~o ~v~ lva ~ ~0 NI &riO AVO ~0~ ~ ~&V~



0 ))
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know how d~f~Icul~ it is to ~ecord

i~nt s~ongly influe~ ~e
~t~on. Your ~lief
obtain
Hes~ent
so~ti~s reluctant to give s~cific ~ti~, ~y         -
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V
will often give ~hat inforsation if t&~y are �~vinced
that good us~ will be ~ade of it and t~at ~elr prlvscy __
will be ~aintai~sd. L

Condu~i~ the Interv~-~

1) Tell the ~eslm~dent ~bo I~ are and ~bo Fo~

about the stm~y clearly In ~Lad2) Have inforaatioa

3) Mention l~hat t~e Ilespondent’s ans~rs are �~mfJ~m~tal.
ZThe q~estiormaire provides an in~on,~

l~lonal in~ re~arks Bay be t~tr~d to
the i~esponden~,s

4) ~:eep the tnt.roduc~ion brief. Llst~m to ~ ~

or attire.

even though ~u ~y f~l ~t ~e ~e~ ~ al-
ready answer~ m of ~ ~1o~ ~ore ~

Res~ndent ~ ~large ~ cl~ify ~elr

~ow the Objective or In~ Of ~

You viii ~ ~st able ~ ~i~ ~e ade~a~ of an mr
you fully understand ~ ~e and ~ani~ of ~ch ~on.
Once you ~ow ~e ~e of a ~estion~ you will rim it ~               ~-
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Improper probe: So, you#d say 100o?

Proper probe: Can you be ~ore specifi�?

Proper probe: Would it be closer to 98° or to

Q: I~hat has been your usual occur?

A: I assisted l~be ~anager in t~ oZZioso

Improper probe: Oh, you did supervisory work?

Proper probe: Assisted ~he ~anager? Could you be a little hit
more specific?

Hhen to Stop Probin~

When you have obtained as such information froa the R~spondent
possible and when you have encouraged 1:he Respondent to clarify
when necessary, you should stop probing. However, if at any
the Respondent becoaes irritated or annoyed, stop probing. It is
important to gain t_he information, but not at the
discontinuir~ t.he i;rtervle~.

TELEPHONE I~EERtq~E~

The basic procedures and techniques e~ployed in
interviewing are applicable to telephone interwlewlmg as veil.
There are obvious differences and unique problems in
survey. Communication in any interviewing situatio~ Im mot
simple, and in telephone interviewing c~mmunicatlom
complicated by the elimination of normal face-t~-fmEe

the telephone interview the Respondent reactsIn
interviewer’s voice rather than ~o a beheld personally. This
emphasizes a need for the interviewer to be courteous, to sotmd
pleasant and to speak slowly and clearly. It is important that
the interviewer identifies himself immediately ~nd addresses the
Respondent (or whomever answers the phone) by mare whemever
possible. The interviewer must establis~ friendly relations with
the person on the other end of the line by concisely ~tating the
purpose of the call and expressing enthusiasm for the project
with sincerity. Introductions should be brief, however, so that
the interest of the Respondent is not l~st.

If there seems to be suspicion or wariness on the isart of the
Respondent, stress the confidentiality of the information that is
sought. It is important to remind the Respondent tha~ their name
is in no way connected to the data being, anal~e~.

The instructions for recording responses in a tele~home interview
are the same as in a face-to-face interview: all responses are
recorded. However, in a telephone interview it is more imperative
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to be co~oletely famtlta_- with the questionnaire to a~oid
e~arrassing ~uses. A ~t flow is essen~al; o~I~, ~e
Respondent ~ill lose ~~, resul~g in pz~t~e te~tlon
of the ~te~.

~nterviewer c~ot rely ~ a ~cial ~ress~ or a rals~
ey~row to qau~ ~thez or ~t the Res~nd~t ~rs~
~es~ons, and ~ fall ~ ~ pitfall of prong, ~es~ng,
or rushing Ehe rennet. A ~~t, ~cely ~at~
~nterested ~o~ce ~ ~ ~ effective te~1~, ~1~
the ~o~h~ of p~

~ING ~ ~

Res~ndents ~ust ~ treat~ ~eously and ~f~y.
leave th~ w~ ~ ~ressi~ ~at ~ey ~ve ~
~nteresting ~d ~r~w~le ~rk~ce -- one ~ ~
~illing to

After a11 the ~est~ons ~ ~n asked, tha~ ~
~so mention t~t ~r ~~tlon ~s been ~ he~l
providing im~t info~t~ to ~e study. Tou ~y
few minu~es ans~g ~y ~ional ~estio~ ~ ~~
have.

Though Nople at ~ ~ ~II ~ eNaged in a v~lety of
activities, ~he ~st ~v~ent way to appr~ ~
study ~s while Ehey are lo~g or s~klng. ~s ~r~ ~s .....
usually less dis~tive ~ all~s the interviewer a
collect info~ti~ away f~ ~e activity at ~ s~rel~ or at
the water. ~ver~less, ~le who are simply wa~ng or
getting ~eir feet wet s~d ~ approa~ed ~

~ngle aaults or ~y ad~t ~r of a f~ily ~ ~
~ ~nfo~.ation on ~elves or any f~ily ~r. ~t
adult c~ ~ the ~ce for ~l~en ~o are ~t ~ of
f~ly but ~ve ~ to ~e ~ ~der ~elr s~islon.

We will contact ~e a~It ~ ~ s~ke to on ~e ~
telephone at the t~ of ~ follo~p ~d get ~ssi~
telephone ~e parer of ~e ~-f~ly ~er ~o w~ at
beach ~at ~y.

Children 12 years or older ~y ~ ~estioned ~rectly
beach surveyor. It is ~r~nt ~at the surveyor take the
to make any acco~anying a~It aware of the p~se of ~ stay.
Teenagers at the ~a~ who ~e not accompanied by ~ ~it
recruited, but should ~ told to info~ their parers ~at a
follo~p telephone inte~i~ ~II occur.

~::st people we will enco~t~ on the beach will not

R0047427



to know that this type of survey Is being done. For years,
discussion in the news ~ia has fo~ on the condition of the-
water in the Santa Mo~ca Bay.

Most people will be helpful and w~lIL~g to partlclpate. To
establish good rapport, surveyors sh~d
encourage questions and cosecants I~ t~ to lJ~t the ams~unt of
information they give about the study.                  "

B~achgoers should be re~i~wied that tA~e results of the study will
provide answers to the some of the
regarding the safety of swi~ in t~ Bay.

Many people will express str{mg
the water, who causes it, what sbou!d he done about it, and-other
aspect~ of the study. Please do
with strong preconception~ that
Avoiding arguments and long discussi(~ns will insure that the work
is accomplished in a timely and

EXPECTED ~UESTI~

I) ~hy do you want to know where I

2) Should I swim near a stor~ drain? Is It safe?

31 klhy are you asking health
sick swishing in the

4) ~hat are the chances of getting sick if I swim in t.he Bay?
Are my children at greater risk?

5~ Why do you want to know if my face ~ot wet? Does that matter?

6) Why do you want to k~ow what beaches I have gone to in order
to swi~~ Are some ~aches ~afer than others?

7) Just how polluted is the Santa l~Ica Bay~

81 I went swi~ng at the beach last week and got a skin rash.
Does that mean the water is polluted?

9) Why do you want to know iS
it safe?

I0) I surf here every day. Why is someone suddenly asking
question~? Have other surfers been having problems?

11) What kinds of health questions will you be asking?
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V
0

Ans~rs ~o all ~aes~ions except

~er ~ a ~~lc st~ of ~

11) ~ ~es~ ~11 ~ a ~ral ~1~ ~.s

It~s ~Y ~ ~, ~ ~eral, siva ~rkl~
~d it’s ~~ for ~ to re~in ~al
~ ~ r~ ~ ~e stu~ ~’t

il
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BACKGROUND: The health qmestionnaire Is a slmple tw~-pa~e
scannable form that lists the most frequent s~mptoms ~f
acute infectious diseases that could be c~tracted ~ mwi~!ng
in the Santa Monica Bay. The diseases targete~ are:
1) PINK EYE (Conjunctlvitis}-an Infla~mati~m of the
transparent membrane {coveriu~| that llnes the ames.
2) INFECTIONS OF THE N!IXILE AND OUTER F~%R |Otitis media and
otitis externa)-middle ear infections are mainly ~haracterlzed by
pain while outer ear infections feature painless
3) SKIN PROBLEMS-Rashes or infections pertaining to the skin
4) "STOMACH FLU"(Gastroenteritis|-illness identified ~y
onset of crampy abdominal pain, v~mLiting and/or diarrhea
5) COLD SYMPTOMS (Upper respiratory infectiofls)-this ~ate~ory
includes congestion, s~re throat and cou~h
6)FEVER AND CHILLS-is defined as a temperature equal to or
greater than 100° Fahrenheit ~r 38° centigrade. ~ould acc~e~any
almost any of the above symptoms included on the q~esti~mnaire.

THE QUESTIONNAIRE: The goal of the questionnaire is to reliably
identify symptoms that meet the criteria for the above diseases.

8inc~ our diagnoain will he baaed Cmly on "~ci �~ mm~.b" It
is crucial that all ~ in~er~ewers �~-~fully CX:mply with tim
following dir~ct.ioas ~ ~r answers m ~

~0~S~O~;AIRE INSTRUCTI(:~S FO~ INTERVIEWERS:

Each symptom is divided into three colu~s a,b, and c. Colua~ a
asks if the person (or child) has developed that particular
symptom SINCE his visit to the beach. Column b asks if the person
had the symptom during the week PRIOR to the beach visit. Column
c is for comments. This is how the questions flow for each
symptom EXCEPT fever and chills:
-Ask "a". Did you or your child have (symptom) at any time since
your ~isit to the beach? If the answer is no go on to the next
symptom.
-If "a" is yes, ask b. Did you or your child have |symptom)
during the week before you went to the beach? If this is no, ~o
on to the next symptom.
-If the answer is yes, the interviewer will write the person’s
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~ ne~ s~.
-Use p~o~s

~rk "don’t ~                ~ ~ ~"
-For fever and ~11~~F       ~ ~a~ ~
a~te pr~l~. ~ote ~t

~I~ING
~S ~ B YOU
~IDE

wi~ app~pr~ate ~ Af ~ ~ ~

SECOND answer
after aarking ~don’~

answer

you bare

hard to ~t~l? Did ~ ~ ~~?~ -

~ve pi~ eye?
eye?"

~. ~N
should cover all
on an

~come
"don’~
swelling and/or red
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BEACH QUESTIONNAIRE
SUPPLEMENT

1~5 SANTA MONICA BAY BEACH SllJDY
MALIBU BEACH ONLY

First Elt~ibility Requlmment - Eigrole people ~re those who l~ve nm been In II~
within the exposure erea ~t this be~:h ~ beech) before today over the past week,
¯ nywham in the water ~ elthar Wil! Rooer~, ~E~J~I~L~.~, Mothers’ Beach IM~dfm
Rev~, or 8ante Monlr~ Pier before today over the ~ w~ek. The exposure ma M INs
~ is within the m between the two supervisor blankets.

Adults W/th Children - Adults w~o am ~ the be~ today wflh chiMmn are eutom~k:ally
el~i~e for this study if they have sul~nergod their heads (or gotten their faces/hair wet). They
are also eligible if they have been in me water without submerging their he~Is and at least one

Adult~ W/thout Children - Adults who are ~1 the beech today wttho~ children
for th~s study onJy if they sutx~ergod ~hair heads while In the w~tor.
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1995 SANTA MONICA BAY BEACH STUOY
INSTRUCTIONS FOR BEACH Q~:BTIONNAJRE

Hll rm from the Santa Monica Bay Beach Study. Have you or any of your family
been in the water today?

My name is               . We’re doing ¯ suneeyto de4emdne whether the
masums of Wlter quality for this beach am useful. We’re Intamstod In the .
health of adults and children who swim hem. Can I hmm ¯ few minutes of your
time to ask ~)u some questions? Y~ur answers ~ be ~mdidentiaL

EXPLANATION OF STUDY:

This Intendew has 2 parts. Dudng the first part, Imm, ! am going to ask you
where you (your children) were when you (your ch//dren) were in the watm’
today. During the second part of the interview, someone will be tolephonin9 you
in about 9 days to ask you some health questions. That call should take about 6
minutes. Will that be all dgllt?

USE OF TABLE AND MAP ON BEACH QUES~

Record all ELIGIBLE household participants in the table (refer to the FLOW
CHART to determine eligibility.) Include the ages of minors, and include only
the age category (Age Cat) of adults (use "Age Catogodes" flashcard).Code
relations as follows: S m Self; M = Mother;, F ¯ Father;, C ¯ Child. Describe
other relations to the respondent fully, i.e.,aunt,cousk, t, friend,etc.

Use the letter corresponding to each eligible household participant to indicate
tl’mir location on the map. Then ma~ ~ appropriate tUTti:mr from the map in
the "Map Code" section of the table.

ETHNICITY CODES:

W: Whlte B: Black L: Latlno    A: Asian O: Other
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F~ea~ ~’~ ~ ~b.~

g" ~ 000 000

10. ~(~11~m. 1~ ~~ 000 000

~ 000 000

0
12. ~~~                       000 000

13.

q

¯ .ow,o~ ~~.,~ ~ ~~~ ,.

00 Notatafl~~ 0 ~0 Some~at ~med or ~ 0 ~
0 Ve~~~ 0 Mu~

(~ there are o~er ~hol~ ~ to inte~w, ~ ~r ~ ~s~lm, ~e...)

THAN K YOU VERY MUCH. I REALW APPRECIA~ T~T YOU ~VE TA~N ~E ~ME TO
ANSWER THESE QUES~ONS.                                                                                                                                                                   ~ ,- -
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6/29/95

PHONE QUESTIONNNRE
INTRODUCTION AND INSTRUCTIONS

I~S SANTA IIONICA BAY SlIJOY

Hello, ~ds is               calling from the 199S Santa Monlca Bey
Beach Study. May I speak to (name o~ contact Person or MigibM chlJd older than
12)?

(Beach in~rvisw~r) spoke to you onthe beaah lest week and asked if you
(your children) had be~n in the wataron (DAY~ (8he~e) also mentioned that
someone wouk:l call in about 9 days to ask about your (your children’s) heath.
The questions wig not take morn than $ minutes for each person. Can I have a Mw
minutes of your time to do thot nowT

INTERVIEWER INSTRUCT7ONS

1. Before the phone cell, familiarize j4)ume# with the information on the beach
questionnaire (e.g., how many houselx>id members will be asked about). Have
appropriate number of phone quesbotmakes reedy to use (only one identifier
questionnaire per tx~.

2. Introduce yourseff. Determine ~.

3. Use a No. 2 pencil. Darken the ovals completely. Make clean erasures. Make NO
stray marks in the ovals. Do not fold or staple the forms.

4. a) Mark beach Interview date after ~ with respondent, b) Mark whether the
respondent had gone back to the same beach over the past week - also pencil
what day. c) Mark phone interview date. Mark gender, d) The map code, the phone
interview date (today), the age category and inlerviewer ID numbers can all be
marked once the interview is �om~.

5. After all the telephone questionnaires for a household have been completed, fill in
the ID numbers on each questk>nne~re.
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TELEPHONE INTERVIEW CHECKLIST

1 Ask respondant if there were other individuals that may have
accompanied them to the beach.

2. sure "ID" control number on the Scan-iron correspmgls withMake
the "Interview sheet" at the top of the page.

3. If eligible for the study, don’t forget to write "Y" in the ~ box on
¯ the interview sheet.

4. If beach patron did not get wet at the beach, ask again. If yes, place a
"Y" in the "Face Wet" column.

5. If the respondant is ineligible, write "INELIGIBLE" in the ID section
of the interview sheet.

6. When interview is eligible and completed, write your initials, date,
time, and "CI" for completed interview in the phone interviewer
comments section ofthe interview sheeL

7. Appropriate map code must be transferred from interview sheet to the
scan*tron.

8. The letter in the ID number section of the Scan-tron should
correspond with the appropriate person on the interview sheet.

9. If"A" is yes, remember to bubble in "B"!

10. Bubble in zip code.

11. Write our probe o don’t just list P~ and P2. Don’t know ~
Probe for more information.

1:2. Water clean field refer~ to whether or not people returned to the
SAME BEACH WITHIN 24 hours of the interview. If yes, bubble
"yes," of no, bubble"no".
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TIME SHEETS 0

L
Payroll checks ~tll be issued every tvo reeks according to attached

¯ chedule.                                                                                     ~

Please observe the ~ollovtng rules vhen filling out the time shee~s.                ~

1. Please fill out your sheet according to the day listed in
the first column.

2. Complete time sheets each day you york. Time sheets viii

be kept at the office in your individual folder.

3. Calculate hourly totals each day.

~. Indicate arrival and departure times as veil a~ lunch
or dinner break. (see example) There is no need to docum nt

break times.

Any hours that are not documented on the time sheet for each time

you york, rill not appear on your check. The bookeeper rill only

issue checks according to hours listed on the time sheet and

reviewed by your supervisor.
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1. Ustn~ your car to transport field workers from thl

office to the beach and back.

2. Any mileage incurred in obtalnin~ information or

equipment requested by supervisors.

3. Hopefully, we will have some free spaces at each

beach. Any park£ng fees that are not covered, but

requested by the superv£sor will be rel~b~raed.
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SANTA HONICA BAY B~ACH STUDY
~m~loyee Confidentiatity pledge

I recognize the Importance of maintaining the confidentiality of all
data Collected by the Santa Honics Bay Beach Study and of assuring
the right to privacy of persona we lnterviev In the field and on the
phone. Z also understand that my employer has agreed to uphold its
obligation to protect the privacy of these persons. Z therefore agree
to protect the confidentiality of the data In accordance viththe
follouing requirementas

I .rill avoid any acttonthag,vlll~provl~e-conftdentlal Information
to any unauthorized Individual or agency.

Z will not remove confidential identifying Information from the
office except as authorised in the performance of my duties.

~ will not discuss in any manner, vith any unauthorized person#
Information that vould lead to Identification of individuals
in~ervteved in the Santa Mortice Bey Beach Study.

~ rill use confidential files and data only for purposes for vhich
~ have been specifically authorized.

-~ understand that confidential Information or data Is defined as any
information vhere the individual is Identifiable. As an employee,
breech of confidentiality may be ~suse for taunedtate termination of
my employment.

~ therefore pledge that Z vii1 not divulge to any unsuthor~sed person
any confidential information or data.

(print)

Address~

Date:
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State Office of Administrative Law (OAt.), ~ the related to basin planning include Sec~ 20~. whichUnited States Envimnmen~ Proteclim Age~y authorizes the p~paratmn of wa~e treatment
’ ~ (USEPA), management plans, and Secbon 3~9 (added by

1987 amendmenls) which man~lam spec~c
Legal Basis and Authority ~ ~e cone~ of ~ from aorpo~ ~

The 1987 amendments to ~e CW~ (r~307[a])
The Basin Plan implements a number of slate and

all prk:x~ ~federal laws, the most important of ~ am the
California Porter-Cologne Water Quality Control Act The USEP& has dsklgated n~xml~liy for(California Water Code, Division 1, ~ 2, implementation of porbons of the CWA to I~Article 3, et seq., plus others) and the Clean Water and Regional Boards, including ~mler qualityAct (PL 92-500, as amended). Other pertinent state

Piannm9 and conlmi programs zuctt as Ihe Nalionallaws include: the Hazardous Substances P.Jeanup
Pollutant Dischafl~e ~ St’stem (NPDES).Bond Act of 1984 (’Health & Safety Code, §25385 et The Code of Federal RegulalXx~ (lille 40, CFR)seq.), the Toxic Pits Cleanup Act (Health & Safety
and USEPA guKlanos documents ~ diredionCode, §25208 et seq.), and ~ Toxic InjeclX)n Wall for implernemalme of the CWA.Control ACt (Heal~ & Safety Code,

§25159.10 et seq.). Pertinent federal ~ inckxfe: Besides state and federal Imp, zmmmi courtthe Safe Drinking Water Act (42 U.S.CuZ.., §300F
~ Wovide guidance for basra planning. F~ret seq.), the Toxic Substances Conlml Act
example, the 1983 Mono Lake DebsJon ~(15 U.S.C.A., §2601 et seq.), Itm Resource Audubon Socmty v. ~__me_.,~- P_zJ,__’f: [1~93])Conservation and Recovery Act (RCRA, reathrmed the public trust docUine, holding Izat

42 U.S.C.A., ~6 901 et seq.), end the Endangered public Uust is "an affzrmation of 8~e duty of the ~ta~Species Act (16 U.S.C.A., §1531 e~ seq.),          to wotect ~e poo~e’s common heritage in ~

The Porter-Colog,-te Water Quality ConUoi Act right of protecbon only in rare crees when the
; t (herein after referred to as California Water Code), abandonment of that right is oonsistent with theenacted by the State of California in 1969 and

purposes of the I~ust." Public tnst encompasl~effectJve January 1, 1970, is considered l~Klmark uses of water for commerce, navigation, fisheriet,water quality legislation and has sen~d as a model and recreation, in California Trout, Inc. v.for subsequent legislation by the fede~ government Water Resources Control Board (1989), theand other state governments. This legisJab~ found that the ~ trust doctnne also applies toauthohzes the State Board to adopt, re, view, and activities ~at �ould harm the ~ in a ~revise policies for all waters of the m (’~:~Jding navigableboth surface and ground waters) and dimcl= gte
Regional Boards to develop regional Basin Plans.
The California Water Code (§13170) also authorizes History of Basin Planning inthe State Board to adopt water quaY/control plans

LOS At~.S Re~k~on its own initiative. In the event of mconsisterw.ies
arnong vanous state and Regional Boan:l plans, the

The Dickey ~ Imacted by the Slate of California inmore stringent provisions apply.
1949, estabtist~,d nine Regional Water Poeulion

The Clean Water Act (CWA), enac~d by the federal Control Boards in California. Regional Water
government in 1972, was designed to restore and Pollution ~ Boards ~ di~cted to ~

water quality ot~ectives in order to ptolect themaintain the chemical, physical, and bio~l
quality of receiving waters from adverse impact= ofintegrity of the Nation’s waters. One of the national

goals states that wherever attainable water quality wastewater d~:harges, Dunng the ~rst few yeerl,
should provide for the protectK~n and pn:~pegation of the Los Angeles RegK~nal Water Po~ubon ~
fish, shellfish, and w~k:llife, and ~ fo~ recreation Board only established narFative objectwe~ for
in an~ on the water (i.e,, fishable, s~wnrnable). The discharges. By 1952, the Los Angeles Regional
CWA (§303[c]) directs states to estal:d~ water Water Poflubon CuPful Board began inctuding
quality standards for all "waters of the United numerical limits in requirements for discharges

~, ¯ States" and to rev~=w ancl update such standards on adopting water quality ot~ec0ves lot receiving
a tnennia~ basis. Other provisions of the CWA waterz._.
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Water Pollution Contn~ Boan~ were Chal’X~d to available. Slate Board and other
Regional Water Qual~ Conlml Boards, In!:l ~ entibes’ (federal, state and local) ~ Ilml cas
authorizes were bma(lened. At IMs time, me affect water qual~, are incoqxx~M in~ me
Reg~nal Water Oual~ Conlml Bomds ~ p~nnin9 przx:ess. In addition, the Basin

Plato, program guidance for me Regain.

In 1971, the Los Angeles Regional Board ~ Trlenni~l R~vi~w ~an Inte~m water Qualify Control ~ fl~ ~
a, of me exist~j ol:~:t~s and polc~s irm one The Ca,fonm W’~er Code. (§13240), ~ medocument and rescinded all ind~ State and Regional Boa~s to pedo~m~ ~objectives a~ po~cm. A more mmpmi~We and update l~sin Plans. FurS~en’~m~, me CWAp~anning effort was undertaken ~ me Sine (,~03 [c]) ~ states to rev~ ram. ~

and the Los Angeles River Basin, mspedJv~. ~ In me Triennial Review Process, bmzln plmnlngmajor planning effort cl.dminated in lg75 wilh me issues am IormaHy idenlified andWater Quality Con~ol Plan for the SaWm C, Wa pubfic heahng process. These and oltmrRiver Basin (4A) and the Water Qgaltty Conlrof Plm modificarzons to ~ Basin Plan are
for ~ Los Ange/es River Basin (48). These two through Basin Plan antendrnents as ~
documents, which together �ompri~d the Basin below. In addition, the Regionat Bowd �;m
Plans for the LOS Angeles Region, m amended in me Basin Plan as naeded. Such amencbzmntl aasd1978, 1990, and 1991. These two Basin Ptms and not coincide wil~ the Tdonn~ Rmmw proems.amendments are superseded by ~is single Balm

Region into major surface watomlleds ~ld

an amendment, an env~ronmantal chedd~ and ¯Since 1975, progress has been made toward me
staff report. Public workshops can be h~l to ink]m

identified in me 1975 Basra Plans, includ~ me
action is sctmdulecl on me amendmen~ Follom~

development of new programs to address nonlx~
Regional Board responds to public �~nmmls.

tirne, many new issues and areas of concern have
on Ihe draft amendrnent= at a pubic Iteming.arisen as hea~ scientists have ~

increasingly lower concentrations of tmic
The California Environmental Quality Act (assubstances as health risks. Furb’llmn0m, achrancing codified in me California Public Resou~es Code,anah/bcal technology enables �letedX~ of
§21080.5{o12][i]) provides that the Sec:nmW ofcontaminants at *ncreasingty lower ~

The State and Regional Board’s Cor~mmg Resources can exempt regulatory Wogtams of
agencies from the requirements of preparingPlanning Process, based on the lalest ~
environmenlal impact reportz, negal~e dedar~oni,information, addresses both "olcr and ~ wa~
and initial sludges shoutd such programs be certi~dquality issue~
as "functionally equivalent." The Basin Ptmming
process has been so ced:ified. Accordingly, thil

Continuing Planning Process amendment for the Basin Plan upda~
accompanying documentat~) is functionaly
equivalent to an environmental impact mpml orAs part of the State’s Continuing Planning Process,
negatNe dedara’don.components of the Basin Plan are reviewed as new

data and info~ation become availa~ or as
specific needs arise. Comtxehens~ upda~l of me
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the population in the Region located in this
San Gabt~l Mountains consist predominantly ofhydrologic unit, land use is predominantly Mesozoic granibc rocks (66 to 245 million year="~ res dential, commercial, and industrial; much of old), with minor exposures of Precambr~an igneou~the area is covered with semi-permeable or non-
and metamorphic rocks (prior to 570 million yearspermeable material (i.e., paved). The Los old), and small stocks of Tertiary plutonic rocks (1.6Angeles River, San Gabriel River, and Ballona to 66 rnit~Kx~ years old). CenozoK: sedimentaryCreek, which are the major drainage systems in beds (younger than 66 million years) are exposedthis area, drain the coastal watersheds of the only at the margins of the San Gabriel Mountains.Transverse Ranges. These surface waters also
Reflecting the recent and continuing uplift from platarecharge large reserves of ground water that tectonic activity, the San Gabrieis ate mggadexist in alluvial aquifers underlying the San
mountains with deeply dissected canyons. ErodedFemando and San Gabriel Valleys and the Los sediments from these mountains have formed andAngeles Coastal Plain.
are continuing to form prominent alluvial ~ in the
valleys a!ong ~ ~n~ of the range.= San Pedro Channel Islands Hydrologic Unit

includes Santa Barbara, Santa Catalina, San During the Miocene Epoch (5 million to 23.5 millionClemente, San Nicolas, and Anacapa Islands years ago), Itm sea advanced to the base of theand Begg Rock. Except for limited development
San Gabriel Mountains, depositing line-grainedon Santa Catalina Island, land use of the manne sediments. As the sea retreated, coarser-Channel Islands is predominantly open space, grained sediments, eroded from the Transve~eSurface runoff on Santa Barbara Island does not
Ranges, were deposited as alluvial fans in Iow.~/ingflow in well-defined drainages; rather, surface areas such as the San Femando Valley, Sanrunoff flows in sheets to the surrounding Gabriel Valley, Oxnard Plain, and the Los An~coastlines. Surface runoff oa the other islands
Coastal Plain (Norris and Webb, 1991). These low-drains into intermittently-flowing creeks in small lying areas or basins are filled with layers ofvalleys and canyons. Reserves of ground water
sediment. Many of these layers of sediment fon~are limited on all of the =slands. aquifers that are important sources of ground wata~

Geology
in the Reg.,

ClimateMost of the Los Angeles Region lies w~in the
western portion of the Transverse Ranges

W~th prevailing winds from the west and norl~Geomorphic Province. The San Andreas transform
moist a~r from the Pacific Ocean is carried inlandfault system, forming the boundary between the the Los Angeles Region until it is forced ul:~vard byNorth American and Pacific tectonic plates, cuts
the mountains. The resulting storms, common f~ornthese western Transverse Ranges. This fault
November through March, are followed bysystem, which extends northwesterly for over 700 periods during summer months. Differences inmiles from the Salton Sea in southern California to
topography are responsible for large variations inCape Mendoc~no in northern California, bends in an
temperature, humidity, precipitation, and P.Joud covereast-west direction through the Transverse Ranges.
throughout the Region. The coastal plains andKnown as the "Big Bend," this portion of the San
islands, with mild rainy winters and warm dryAndreas fault system formed from complex summers, are noted for their subtropicalmovements of the Pacific Plate against the North
"mediterranean" climate. The inland slopes andAmencan Plate. Compression generated by such
basins of the Transverse Ranges, on the otherforces resulted in uplift of the Transverse Ranges,
hand, are characterized by more extremewhich have a conspicuous east-west trend (unlike
temperatures and little precipitation.other maior ranges in the continental United States,

which typically have a roughly north-south trend).       Precipitation in the Region generally occurs as
rainfall, although snowfall can occur at highMajor mountain ranges within the Los Angeles
elevaho~s Most precipitation occurs dunng just aRegion inclucle: San Gabriel Mountains, Santa
few ma.~or storms. Annual rainfall in Ventura CountyMonica Mountains, Santa Susana Mountains, Simi averages 15.2 inches, although highs of almost 40H~Hs, and Santa Ynez Mountains (Figure 1-6). The
inches occur around Cobblestone Mountain andSan Gabriel Mountains are tr~e most prominent
Pine Mountain, and lows of around 14 inches occurrange in this group The rcv-~ .~’pes exposed in the
on the Oxnarcl Plain (Ventura County, 1993a).
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Large variations also exist within Los Angeles height of 20 to 60 feet, is dominant in "lTmusand
County, as indicated by annual h~hs of arout~l 42 Oaks, Lake Casitas, Hidden Valley, Santa Clerita--~ inches at Mount Islip (along the crest of the Angeles Valley, and elsewhere in the Transverse Mountain
National Forest) and annual lows of around 10 Ranges. Grasslands occur in Point Mugu State
inches in the eastern Santa Clara River Valley. Park and on hillsides and valleys of northern Los
While an overall average is not available for Los Angeles County.Angeles County, annual rainfall at the Ducommun
Street rain gauge in the City of Los Angeles Riparian vegetation, found along most of the riversaverages 15.5 inches since measurements began in and creeks, consists of sycamores, willow=,1872 (Los Angeles County, 1993). cottonwoods, and alders. Extensive riparian

corridors occur along Piru, Sespe, Santa Paul,a,
Land Use/Population Malibu, and Las Virgenes Creeks, Santa Clara,

Ventura RNers, and San Gabriel Rive~, as
Land use within the Region varies considerably other rivers and creeks of the Los Padm~ and
(Figure 1-7). In Ventura County, land uses are Angeles National Forests. The riparian
changing from agriculture and open space to urban provides essential habitat and transportalJon
residential and commercial. In southern Los corridors for wildlife, supporting a great abundance
Angeles County, the predominant land uses include and dNersity of species.
urban residential, commercial and industrial. In
northern Los Angeles County, open space is rapidly The existence of "ecological islands" ae a result of
being transformed into residential communities, topography and climatic changes has led to the

evolution of species, subspecies, and genetic strains
The economy in Los Angeles County is primarily of plants and animals in the Region. However,
industrial, commsrcial, and service; while in Ventura increasing urbamzation and development have
County the economy is primarily agricultural, set- resulted in the loss of habitat and a decline in
vk~e, and commercial, biological diversity. As a result, severa/native flora

and fauna species have been listed as
About 10 million people cun’ently live in the Region. endangered or threatened. Representat~e
From 1950 t~ 1990 the population in the Region examples of endangered species include: California
more than doubled. Figure 1-8 shows the mmeases condor, American peregrine falcon, Ca~=rnla least
in population in the Region since 1950, as well as tern, tidewater goby, unarmored thrae~
Proieoted population growth until the year 2015. stickleback, Mohave ground squirrel, cotmjo

buckwheat, many-stemmed Dudleya, lea~t Belts
Natural Resource= vireo, and slender-homed spire flower.

DNersity in topography, ,soils, and microctimates of Locally Unique Habltal:l
the Region supports a corresponding variety of plant
and animal communities. Native vegetation in the Habitats that support rare, threatened, endangered,
Region can be categorized into several general or other sensitive plant or animal species are
plant communities: grasslands, sage-scrub, unique, not simply because they suppod
chaparral, oak woodland, riparian, p~nyon-juniper, species, but because they are unique habitats in
and timber-conifer. Within these general groups, terms of their physical, geographical, and biologica/
many mixed subgroups and locally distinct characteristics. Both Ventura and Los Angeles
vegetation types can be distinguished: mixed Counties have officially designated these unique
chaparral, semi-desert, and chamise chaparral, are areas as Significant Biological Resources or
a few examples. Significant Ecological Areas, respectively. These

areas are descnbed in detail in the count.s’
Chaparral is the most common type of native respective General Plans. The following two
vegetation in the Region. Large expanses of sections describe some of the more significant
chaparral are found in the Santa Mon~..a Mountains. ecological areas recognized by Ventura and Los
Inland, coastal sagebrush occurs in the Simi Hills, Angeles Counties as unique habitats.
Santa Susana Knolls, Verdugo Hills, and San
Gabriel Mountains Oak woodland, with the easily
identifiable ’~/alley Oaks", sometimes reaching a

BASIN PLAN- JUNE 13, 1994                        1-13                              INTROOUCI’]ON

R0047484



FIGURE

REGIONAL
LAND USE

CALIFORNIA
REGIONAL

WATER QUALITY
CONTROL BOARD

¯ LOS ANGELES REGION

REGIONAL BOUNDARY

TRANSPORTATION

(MAJOR FREEWAYS)

UPBAN

INDUSTRIAL/MILITARY

AGRICULTURE

OP[N SPAC[

Miles

10 ~n



V
0
L

1

lo

o

Year Lo~ Angeiee

1950 4,1e8,400 115,~IX~

1960 6.071,900

1970 7.055,800 3~1.400

1980 7,500.300 532200

1990 ~.897,500 671.000

1995 9,489,60(P

2000 10.180,90~ 782.700~

2005 ~.0 817,900~

2O10 11 ,~41,900~

2015 12,137,600~ 971.500~

S~urce; Czlifomm Oepomnent of

FIgu~ 1~. Population P~Uo~ in

~IN ~ -~NE 13. 1~                         1-1~

R0047486



Venture County enhancement of steelhead populations in the
Ventura RNer (Venture County, 1991).

Many unique habitats, including coastal
and lagoons, are found along the ~l~them coast of Los Angeles County
Ventura County. These areas pin.de hal:ldats for
many fish, birds, invertebrates, sea b)ns, and for The County of Los Angeles has designated sixty
other marine and estuanne sbecms. Mugu Lagoon S~jnificant Ecological Areas (SEAs; Table 1-1)
is the most extensNe wetland in the Region and within the County in their general plan (Los Angeles
supports a rich d~versity of fish and mld~e (that County, 1976). Selected SEAs am deschbed
once inhabited much of southern ~’s coastal below.
areas). Other wetlands incJude McGrath Lake,
Ormond Beach, and the estuanes at the mouths of Malibu Lagoon supports two important plant
the Venture and Santa Clara RNe~. The "Pothole" communities, the coastal salt marsh and coasta~in the Devil’s Potrero (on Agua Blanca Creek) is an strand, and is an important refuge for migrating
inland freshwater marsh that suppods birds (over 200 species of birds have been
several specm.s of plants unique to thesh~r~er observed). As Malibu Canyon dissects the Santa
marshes. Monica Mountains, species normally restricted tO

the drier interior valleys have extended their range
One of the largest of Santa Clara R~mYs Inbutarles, down the canyon. Perennial streams in Malibu
Sespe Creek, contains most of the Santa Clara Canyon support outstanding oak and riparian
River’s remnant, but restorable, run of the steelhead woodlands. Malibu Creek is also the southernmost
trout. Sespe Creek is designated as a ~ Trout watercourse in California where steelhead trout
Stream" by the State of California and su~x)rts continue to spawn (for more information about the
significant steelhead spawning and manng habdat. Malibu Creek watershed see Chapter 4, page 4-54.
The steelhead trout is an "anadmmous"
(migrating from the ocean into fresh water for The Tujunga Canyon/Hansen Dam area possesses
spawning). The federal Los Padres W~lemess Act several important features. The floodplain behind
(1992) permanently set aside perbons of Sespe the dam supports some of the last examples of the
Creek for steelhead trout protecbon and desKJnated open coastal sage-scrub vegetation in the Lo~
Sespe Creek as a "Wild and Scemc R~ver." Piru Angeles area. A spreading ground (basin used fix
and Santa Paula Creeks, two other thbutanes of the groundwater recharge) southwest of the dam has
Santa Clara River, also support good habitats for created several freshwater marsh areas that era
steelhead. The Pacific lamprey, another used by migratory waterfowl and shore birds. The
anadromous fish, also uses Sespe ~ az, td the area is also valuable as a wildlife corridor.
Santa Clara River for spawning. The Sarta Clara
River also has populations of unatmored tlvee- The San Gabriel RNer watershed, totalling more
spine stickleback. In additmn, the Santa Clara River than 136,~.00 acres, has extensive areas of
serves as an important wildlife com=lor, undisturbed ripanan and woodland habitats. The

United States Congress has set aside approximately
The Sespe Condor Sanctuary was dedicated in 36,215 acres of the West Fork San Gabriel River
1947 and consists of 53,000 acres m northern watershed as the "San Gabriel Wilderness Area." In
Venture County. Due to problems with the co~lor addition, about 31,680 acres of the East Fork San
recovery efforts, condors are now being released in Gabnel River watershed have been set aside as the
Santa Barbara County. "Sheep Mountain Wilderness Area." This watershed

is also valuable to sportsmen, hikers, and
Local populations of steelhead and rainbow trout picnickers,
have nearly been eliminated along the Venture
River. A limited resident population of rainbow trout San Francisquito Canyon, a tnbutary of the Santa
occurs above Robies D~version Darn, in San Antonio Clara River, supports populations of Unarmored
Creek, and in the Iowsr Venture R~er. M~j~’atory Three-spine Stickleback, an endangereO fishsteelhead ascend upstream in the Venture R~ver as species.
far as Robins Diversion Dam a,~d in~ San Antonio
Creek. The California Department of Fish and
Game and others, how~,ver~ have recognized the
potential for the restoration of the astxmry and
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Table 1- 1. Significant Ecological Arias (SEAs) in Les Angeles County.,

No. $:~;;,~,¢ant Ec~,;¢~;~.~; Area (SEA) No. S~,-,;~’,cen~ Ec~-_--;’.-~__-! Area
1 M~l~u Cc~;~-,e 33 Ten, nmal Island
2 Point Oume 34 Pare Verdes Penillsula C,~___-~,,4
3 Zuma Canyon 35 HallDor Like ~_;::nel
4 Upper Smrra Canyon 36 M;~,ro~a Marsh
5 Mal~u Canyon and Lagoon 37 Ghf~b~ Park
6 Lie V~rgenea 38 B~ ~-,~
7 Hepat~ Gulc~ 39 I=ncino
8 Malibu Creek State Park Buf~r Area 40 Verdugo
9 Cold Creek 41 Rio Hondo S~,~.~,,,g G~ounds~

10 Tuna Canyon 42 Wh~oer N--,’~ Dam
11 Temescal.-RusbC-Sur~van Canyons 43 Rio H~;-,~o CG,~ W;;~;~
12 Palo Comado Canyon 44 Sycamore and Tumbull Canyons
13 Chltswor~ Reservoir 45 Dud/eye ~,~,~;~’,~.,~a Populabon
14 SJmt Hills 46 Tujunga ,~,.-~_~6~ Grounds*
15 Tonner Canyon/Chino Hil~s 47" EdwaRIs AJ~ Force
16 Buzzard Peak/San Jose Hdls 48" Big R~,G, Wash
1 ? POwder Canyon?Puente Hilts 49" L~tle Ro~ Wash
18 Way Hill 50" Rosamond Lake
19 San Franc~s(fuito Canyon 51" R=~,bac~ Butte Stat~ Park
20 Santa Susana Mountains 52" AJpine Butte
21 Santa Susana Pass 53" Lovejoy Bu~e
22 Santa Fe Dam Floodplain 54" Piute But~
23 Santa Clara R~ver 55" DeserI-Montane Transe~
24 Tujunga Va"ey/Hansen Dam 56" R~ter Ridge
25 San Denas Canyon 57" Fmrmont and A~telope Buttes
26 San A~tomo Canyon Mouth 58" Portal R~ge/t.=ebrs Mountain
27 Portuguese Bencl Lan(:ls~e 59" Tehachapi Foothilts
28 El Segundo Dunes 60" Joshua Tree Woo~tland Habitat
29 Baltona Creek 61" Kentucky Spnngs=
30 Alam~os Bay 62" Galium grande
31 Rol]~ng Hills Canyons 63 Lyon Canyon
32 Agua Arnarga Canyon 64 Oak Savannah

Descnpbons of these areas can be found in the Los Angeles County General Plan (1976)
These am also 0esKJnatecl as open spaces.

Ovt~K:le of ~e Los A~gele$ Region
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Water Resources/Water Quality Issues ¯ Calk~ues Creek Watershed: Calleguas Creek
drains a predominantly agricultural area on the

Surface and ground waters within the Los Angeles Oxnard Plain and empties into Mugu lagoon,
Region have proven insufficient to support the one of southern California’s few remaining large
rapidly growing population in the Los Angeles wetlands. While natural flows in the past m
Region. Water imported from other areas now intermittent, discharges of municil~,
meets about 50% of fresh water demands in the agricultural, and urban wastewate,’s have
Region. Restrictions on imported water as well as increased surface flow in the watm3hed
drought conditions have necessitated water result,rig in increased sedimentabon M Ihe
conservation measures which, at present, are lagoon. The general instability of the
voluntary. These conservation measures have streambanks, continual destruction of riparian
slightly lessened the use of potable water in many vegetation, and other land use pracli~s
areas of the Region. In addition, the demand for accelerated erosion in this watershed. Erosion
water is being partially fulfilled by the increasing use prob~ms am intensif’~:l in areas where
of reclaimed water for non-potable purposes such residential development is occurring on
as greenbelt irrigation and industrial processing and sloping upland areas. Should sedimentabon
servicing, c~tinue at the present ratet the lagoon is

projected to fill with sediment in about 50 years.
Surface Water4 Additional problems are produced by ~

return-flows which add nutrients, pes~:ides, and
Major surface waters of the Los Angeles Region other dissolved constituents to the creek and its
flow from head waters in pnstine mountain areas tnt)uta~s.
(largely in two National Forests and the Santa
Monica Mountains), through urbanized foothill and ¯ Matibu Creek Watershed.. This wate~hed has
valley areas, high density residential and industrial changed rapidly in the last 20 years lmm
coastal areas, and terminate at highly utilized I~=dominantly rural area to a steadily
recreational beaches and harbors. Uncontrolled developing area that has doubled in
pollutants from nonpoint sources are believed to be to nearly 80,000 residents. Increased
the greatest threats to nvers and streams within the (from imported waters needed to support the
Region. growing population base) and channeliza~on of

several tnbutaries to Malibu Creek have caused
¯ Venture River Watershed: The Venture River is an ~mbalance in the natural flow regime in the

the northern-most river system in southern watershed. Pollutants of concern, many of
California (south of Point Conception) that which are discharged from nonpoint sources,
supports a large number of sensitive aquatic include excess nutrients, sedimenL and
species, several of which are currenby, or bacte~.
proposed to be, endangered or threatened.
Water quality in the upper reaches is good but ¯ Be#one Creek Watershed: Pollutants ~
quality in the lower reaches is impacted by a industrial and municipal effluent as well as
combination of municipal water discharges and urban runoff degrade the quality of Ba/k)na
agricultural, urban and oil industry nonpoint Creek. Spec~c pollutants include high levels of
sources, dLssolved solids (chlorides, sulfates, heavy

metals) and bacteria. Untreated sewage¯ Santa Clara River Watershed. The Santa Clara overflows discharged into Ballona Creek during
River is the largest river system in southern the rainy season cause beach closures along
California that remains in a relatively natural Santa Monica Bay. In addition, high
state. Extensive patches of high quality riparian concentrations of DDT in sediments at the
habitat are present along the length of the river mouth of the creek and in Marina Del Rey
and its tnbutanes. Stream flows are diverted, provide evidence of past discharges that have
usually dunng h~gh flow, for "out-of-stream" resulted in long-term water qualib/ problems.
beneficial uses. Threats to water quality include
increasing clevelopment in floodplain areas, ¯ Los Ange/es River Watershed: The Los
necessitating flood contro! measures such as Angeles River is highly modified, havir.g been
channelization that results in increased flows, lined with concrete along most of .its lem3~-, by
eros=on, and loss of habitat, the U.S. Army Corps of Engineers from the
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1930s to the 1960s One seven.mile reach in ¯ Bioaccumulation of toxic compounds in fish and
-, the narrows area (in the middte porben of the offer aquatic liferiver system), where ground water ~ises into the

streambed, is mostly unlined along the stream ¯ Impacts from increased development and
bottom and provides natural habit~ for fish and recreational usesother wildlife in an otherwise conc~e
conveyance. The upper reaches of the river ¯ In-sb’eam toxP,,ity from point and nonpointcarry urban runoff and flood flows from the San

sourcesFemando Valley. Below the Sepubeda Basin,
flows are dominated by tertiary-tm~ed effluent ¯ Dwersion of flows necessary for the propagation
from several municipal wastewatar treatment of fish and witdl~fe populations
plants. Because the watershed is highly
urbanized, urban runoff and ~iegal ¢kJmping are ¯ Ctmnnelization, dredging, and other losses of
major contributors to impaired ~ quality in habitatthe Los Angeles River and tdlxd~ies.

¯ Impacts from Imnsient camps located along¯ San Gabriel River Watemhed: V~Nle Itte upper creeks and lagoons
San Gabriel River and its thbutartes remain in a
relatively pristine state, intensive recreational ¯ Illegal dumpiftg
use of this area for picnicking, off road
use, fishing, and hiking threaten ~ater quality ¯ Introduction of non-native plants which are of
and aquatic and riparian habitats. Fmlher ~ value to the biota and dog the streamsproblems in the upper San Gable! Rber occur
as vast amounts of naturally ero~ sediment ¯ Impacts from send and gravel mining operetJonsfrom the rugged San Gabriel Moomains seffie
into reservoirs behind flood ~ dams. ¯ Natural oil seeps
Improper sediment sluicing opera~k:~s from

- these reservoirs can impact aquatic habitats and ¯ Eutrophication and the accumulation of toxic
- groundwater recharge areas. In the San Gabriel polutants in lakes

Valley, the middle reaches of the ~ have
been extensively modified in orde~ to �ontrol Groc~m~ ~
flood and debris flows and to recha~ ground
water. Extensive sand and gravel o~oemtions Ground water a~counts for most of the Region’s
are found along these stretches of the river, local (i.e., non-imported) supply of fresh water.
The lower San Gabriel River (Le, those Majo~ groundwater basins in the Region are shown
stretches flowing through the Los Angeles in F~gure 1-9.
Coastal Plain) also has been extensively
modified and is lined with concrete from The general quality of ground water in the Region
approximately Firestone Boulevard to the has degraded substantially from background levels.
estuary. Flow in these lower reaches is Much of the degradation reflects land uses. For
dominated by effluent from several mun~pal examine, fertilizers and pesticides, typically used on
wastewater treatment facilities and u~oan runoff, agncultural hands, can degrade ground water whenBeneficial uses have been impaired in these imgabon-retum waters containing such substances
lower reaches of the San Gabriel RNer, as seep into the subsurface. In ar~as that are
evidenced by ambient toxicity and unsewered, nitrogen and pathogenic bacteria from
bioaccumulation of metals in fish t~ssue, overloaded or improperly sited septic tanks can

seep into ground water and result in health risks to
Other more generalized surface wate~ problems in those who rely on ground water for domestic supply.the Region include: In areas with industrial or commercial activities,

abeveground and underground storage tanks¯ Poor mineral quality in some areas due to a contain vast quantities of hazardous substances.
vanety of reasons including geology, agricultural Thousands of these tanks in the Region have
runoff, discharge of highly minerahzed ground leaked or are teak ng. discharging petroleum fuels,
water, and poor quality of some imported waters solvents, and other hazardous substances

subsurfa¢- These leaks as well as otherdischarges
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to the subsurface that result from inadequate
of sources, such as leaking tanks, leaking sewerhandling, storage, and disposal practices can seep
lines, and illegal discharges. As the ~into the subsurface and pollute ground water,
and confining layers in these alluvial bas~l am
typically interfingered, the quality of groundCompared to surface water pollution, investigations water in the deeper production aquif~land remediation of polluted ground waters are often
threatened by migration of pollutants from thedifficulL costly, and extremely slow. upper aquifers.

Examl:4es of specific groundwater quality problems ¯ Ventura Central Groumbrater Basins: Despiteinclude:
efforts to artificially recharge ground water and
to control levels of pumping, ground ~ in¯ San Gabriel Valley and San Femando Valley
several of the Ventura Central basins has been,Groundwater Basins: Volatile organic and continues to be, overdrafted (parlk:~ incompounds from industry, and nitrates from the. Oxnard Plain and Pleasant Valley ames).subsurface sewage disposal and past Some of the aquifers in these basins am inagncultural activities, are the primary pollutants
hydraulic continuity with seawater, thusin much of the ground water throughout these
seawater is intruding further inland, degradingbasins. These deep alluvial basins do not have
large volumes of ground water with highcontinuous effective confining layers above concentrations of chloride. In addition, ~ground water and as a result pollutants have and other dissolved constituents in irrigationseeped through the upper sediments into the
return-flows are seeping into shallowground water. Approximately 20% of
and degrading ground water in these balms.groundwater production capacity for mun~pal Furthermore, degradation and cross-use in the San Gabriel Valley has been shut
contamination are occurring as degraded ordown due to this pollubon,
contaminated ground water travels betwmm
aquifers through abandoned and ~rnptol:x~lyIn Ikjht of the widespread pollution in both the
sealed wells and corroded active we~.San Gabriel Valley and San Femando Valley

Groundwater Basins, the California Department
Unsewered areas of Ventura County, such asof Toxic Substances Control has desKjnated
the El Rio area (to the nonttwest of Oxnard),large areas of these basins as high phonty represent another source of pollution toHazardous Substances Cleanup sites, water in the Ventura Central Basins. In manyFurthermore, the USEPA has designated these wells in the El Rio area, r~Vate is presentareas as Superfund sites. The Regional Board
levels exceeding maximum contaminantand USEPA are overseeing investigations to (MCLs) established by the state and Ilderatfurther define the extent of pollution, ~dentify the
government (Ventura County, 1994}.responsible pa~es, and begin remediatJon in

these areas. ¯ Acton Valley Groundwater Basin: Ground water
is the source of most potable water in Ibis¯ Central and West Coast Groundwater Basins unsewered area. However, increasing(Los Angeles Coastal Plain): Seawater intrusion
concentrations of nitrate are degrading thethat has occurred in these basins is now under qual~y of this water. Investigabons amcontrol in most areas through an artificial underway to confirm septic tanks as the sourcerecharge system consisting of spreading basins of high levels of nitrate in th~s area.and iniection wells that form fresh water bamers

a~ong the coast. Ground water in the lower
Coastal Watersaquifers of these basins is generally of good

quality, but large plumes of saline water have Coastal waters in the Region inctude bays, harbors,been trapped behind the barner of iniection estuanes, beaches, and open ocean. Santa MonK:awells in the West Coast Basin, degrading Bay 0orninates a large portion of the Region’s opensignificant volumes of ground water with high coastal waters. Deep-draft cornmer~al hadx~
concentrations of chionde Furthermore, the include the Los Angeles~Long Beach Harborclualit~ of ground water in parts of the upper complex and Port Huenerne Shallower, smalt craft
aquifers of both basins is clegraclecl by both harbors, such as Manna de! Rey, King Harbor andorganic aria Inorganic pollutants from a variety Ventura Marina, occur at a number of locations.
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Important estuaries are represented by coastal
lagoons such as Mugu Lagoon and numerous ~
coastal wetlands such as Ballona Wetlands and Lo~
Cerntos Wetlands. Recreational beaches occur
along large stretches of the coastal watera.

These coastal waters are impacted by a vadety of Lake Tahoe Los An~s
activities which include: Mono Lake

¯ Municipal and industrial wastewater dischargel Lake Mead

¯ Cooling water discharges State

¯ Nonpoint source runoff (urban and agricultural Project Colorado
runoff in particular), including leaking sel:)~c River
systems, constmctk~, and recreational activities Los Angeles Co/ofado

¯ Oil mill River

¯ Vessel m
Figure 1-10. Sources of Impmted Water in the¯ Dredging Lo~ Angel~ Region (,~
Waier and Po~m’.

¯ Increased development and loss of habitat
Releases horn the Hakvee Reservoir Complex,

¯ Offshore operatiottl at the end of the Owens Valley Basin, supplied
over 500,000 acre-feat per year to the City of

¯ II,l~gal dumping Los Angeles dunng the first half of the 1980l.
However, releases dropped to 127,012 act~k~

¯ Natural oil seepl in 1990 as a result of the recent statawide
drought, as well as legal restrictions on Mono

Imported Waters Basin and Owens Valley water resources.
Releases in 1992 totalled 173,945 acra-inet.

Water from other areas has been imported into
Los Angeles Region since 1913, when the Los ¯ The Ca/ifom~ Aqueduct (The State Weter
Angeles Aqueduct started delNering water fTom the Project): The State of California, Department of
Owens Valley. Since that time, southern California Water Resources, transports about 2.4 million
has developed complex systems of aqueducts to acre-feat per year of water, largely from the
import water to support a rapidly growing population Feather and the Sacramento Rivers in northern
and economy. Water imported to the Region California, to other parts of California via the
presently meats roughly half of the demand for California Aqueduct. In southern California, the
potable water, aqueduct splits into east and west branches,

terminating at Pems and Castaic Reservoirs,
The principal systems (Figure 1-9) for importing respectNely. Approximately 1.4 million acre.feet
water are summarzzed below: per year of this water is delivered to four

contractors for use within the Los Angeles
¯ The Los Angeles Aqueducts: The City of Los Region: The Metropolitan Water District of

Angeles, Department of Water and Power, Southern California (MWD), County of Verttura,
diverts water from the Mono and Owens River Castaic Lake Water Agency, and San Gabriel
Basins and transports this water via the 338- Valley Mun~pal Water District.
mile long Los Angeles Aqueducts to the City of
Los Angeles The onginal aqueduct was ¯ The Colorado River Aqueduct.. The MWD
comp~etecl in 1913. A second aqueduct, which imports water from Lake Havasu on the
parallels the first, was completed Jn 1970 Colorado River through the 242-mile long

Coioraao R~ver Aqueduct~ This water is
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transported to Lake Mathews, MW~’s tem~nel of chlorides. Accordingly, on June 14, 1993 the
reservoir, in Riverside County. Wh~e MWD held Regional Board extended these tempora~ chloridewater rights for over 1.2 mill~o~ acre-leer per limitations for 18 months.
year in the 1930s, MWD’s dependable ~ of
Colorado River water has now been reduced to The Regional Board realizes that there may be a450,000 acre-feet per year due to the exercise need for a longer term solution to these water
of water rights by other Colorado R~v~" trater supply issues, and will address these issues as partusers. After blending with water deiNemd of the next Triennial Review.through the State Water Project, MWD
a portion of this water to its member agencies in

Reclaimed Wastewatemthe Los Angeles Region; the remaining water is
delivered to other areas in southern California. The State and Regional Boards recognize the

shortage of fresh water in the Region and the needWater imported from the Owens Valley through the to conserve water for beneficial uses. Accordingly,Los Angeles Aqueduct is usually treated for reclaimed wastewaters are an increasingly impo~’tentturbidity. Water from the Colorado R~er typicaly is local resource. The State Board’s Policy withharder than local supplies and other i~l~:~ted
Respect to Water Reclamation in California (Statewaters. This hardness is the result of dissolved Board Resolution No. 77-1) is summarized andconstituents from soils and rocks in the Colorado reprinted in Chapter 5. The importance of waterRiver watershed. Water from norlPmm Ca~
reclamation is also recognized in Porter-Cologne.while not as hard as Colorado River water,
Sections 13575 to 13577, which were added in 1991accumulates organic materials as it flows throu~ (during the fifth year of the last drought), setthe fertile Sacramento-San Joaqum Delta. These
reclamation goals of 700,000 acre-feet per year andorganic materials when combined with ct~:~tne 1,000,000 acre-feet per year in the years 2000 anddunng typical disinfection treatment IXOCesSes can
2010, respectively.result in by-products such as tri~

(THMs). As THMs are linked to cancer, a 100 parts
The Regional Board supports reclamation projectsper billion standard has been estab~J~ed that (i.e., those projects that reuse treated wastewater~,

mitigates the occurrence of I"HMs in drinki~j ~aler thereby offsetting the use of fresh waters) throughwhile still allowing for adequate chlorine disa-ff~:~:m, the Water Reclamation Requirements program.
Under this program, discussed in detail in Chapter

Water Supply and Drought Iss4ms 4, treated wastewaters are reused for groundwater
recharge, recreational impoundments, industrialDuring the most recent period of drought, water processing and supply, and landscape irrigation.supplies from northern California often had higher

than normal concentrations of chlorides which, in In addition, the State and Regional Boards provide
turn, often resulted in waste discharges that financial assistance to projects that are developingexceeded chloride limitations. To provide a reclamation capabilities.
measure of relief to dischargers who were
meet chloride limitations due to the dmugh( end/or
water conservation measures, the Regional Board The Basin Planadopted Resolution No. 90--04, entitled Ef~:ts of
Drought Induced Water Supply Changes and Water The following chapters designate beneficial uses ofConservation Measures on Compt~’~e with Waste the Region’s waters, water quality objectives for the
Discharge Requirements within the Los Angeles protection of these beneficial uses, and a plan ofRegion This policy, which was adop~d o~ March

implementation for enhancing or maintaining water26, 1990, temporanly raised chloride limitations to quality. This information supersedes that inmatch chlonde increases in the water supply for a previously adopted Basin Plans and amendments.penod of three years. Under this policy, ch~’ide
limitations were temporarily set at the lesser of
250 mg/L or (ii) the supply concentrabor~ plus 85 Plan (hydrologic units, major freeways and USGSmg/L Quad Boundanes). These can be placed over any

of the standard regional maps throughout this planAlthough the drought ended in 1993, water supplies for onentation.in storage still contained higher than nownal levels
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2. BENEFICIAL USES

Table of Contents intermittent streams; accordingly, such beneficial
uses (e.g., wildlife habitat) must be protected

~xou¢~=~ ..................................2-1 throughout the year and are designated "existing."
In a(:k:lit~ofl, b~rlehc~al uses can be ~l’tiltod as~ne~o u=o Do~o~=~= ........................ 2.,~
"poter~t~ar ~ ~1 ~, ~:

Beneficial Ulo= fo~ ~ W~t~foodiel ............. 2-30n,-.~ Su~ wmr= ....................... 2.4 ¯ iml~mema~on of the State Boa~s po~G~ou~ w.==~= ............................ ~,.4 ea’~,Jtled "Sources of Drinking Water Por=cy=
co=tin= w=~ ............................ =.4 (State Board Resolution No. 88.63, descdbod i~w,t=.~= ................................. =.4 Chapter 5),

¯ p/ans to put Ihe water to such future ule,
Introduction ¯ potential to put the water to such future use,

¯ des~jnat~n of a use by the Regional Board as
Beneficial uses form ~e cornerstone of water regional water quality goal, or
quality protection under the Basin Plan. Once ¯ public desk’e to put the water to such future ule.
beneficial uses are designated, appropriate water
quality obiectives can be established and programs Beneficial Use Definitionsthat maintain or enhance water qual~ can be
implemented to ensure the protection of beneficial

Beneficial uses for waterbodies in the Los Angek~uses. The designated beneficial uses, together with
water quality obiectives (referred to as criteria in Region are ILsted and defined below. The uses am
federal regulations), form water quality standards, listed in no preferenbal ord~.
Such standards are mandated for all watertxxlies

Municipal agtd DO~Nmtic Supply (MUN)within the state under the California Water Code. In
addition, the federal Clean Water Act mandates Uses of water for community, military, or individual

water supply systems including, but not limited to,standards for all surface waters, including wetlands,
drinking ~ sA,~pply.

Twenty-four beneficial uses in the Region are
Agricultural Supply (AGR)identified in this Chapter. These beneficial uses

and their definitions were developed by the State Uses of w",..ter for farming, hort~Jiture, or ~
including, but not limited to, irrigation, stockand Regional Boards for use in the Regional Board
watenng, or support of vegetation for range grazing.Basin Plans. Three beneficial uses were added

since the original 1975 Basin Plans. These new
Industrial ~ Supply (PROC)beneficial uses are Aquaculture, Estuarine Habitat,

and Wetlands Habitat. Uses of water for industrial activities that depend
p~marily on ~ter quality.

Beneficial uses cen be designated for a waterbody
Indu~tr~l S~vice Supply (IND)in a number of ways. Those bene~zcial uses that

have been attained for a waterbody on, or after, Uses of water for industrial activities that do not
depend primarily on water quality ir, cluding, but notNovember 28, 1975, must be designated as
hmited to, rnming, cooling water supl:~y, hydraulic"existing" in the Basin Plans. Other uses can be

designated, whether or not they have been attained conveyance, grave washing, fire protection, or oil
on a waterbocly, =n order to implement either federal
or state mandates and goals (such as fishable and
swimmable) for regional waters. Beneficial uses of Ground Water Recharge (GWR)
streams that have intermittent flows, as is typical of Uses of water for natural or artificial recharge of
many streams in southem California, are designated ground water for purposes of future extraction,
as intermittent. During dry periods, however, maintenance of water quality, or halting of saltwater
shallow ground water or small pools of water can intrusion into freshwater aquifem.
support some beneficial uses associated with
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Freshwater Replenishment (FRSH) Inland Saline Water Habitat ($AL)
Uses of water for natural or artificial maintenance of Uses of water Ihat suppo,1 inland saline water
surface water quantity or quality (e.g., salinity), ecosystems including, but not limited to,

preservation or enhancement of aquatic saline
NavlgaUon (NAV) habitats, vegetalion, fish, or wildlife, including
Uses of water for shipping, travel, Or other invertebrates.
transportation by private, military, or c~nmerclal
v---,~,eis. Esttmdne Habitat (EST)

Uses of water Ihat suppotl estuadne ecosystems
Hydropower Generation (POW) including, but no( limited to, preservation or
Uses of water for hydropower generation, enhancement of estuahne habitats, vegetation, fish,

shellfish, or wildtife (e.g., astuarine mammals,
Water Contact Recreation (REC-I) waterfowl, shoml:Wds).
Uses of water for recreational activities involving
body contact with water, where ingestion of water is Wetland HabltM (WET)
reasonably possible. These uses inctude, but are Uses of water ~ supfxxt wetland ecosystems,
not limited to, swimming, wading, water-skiing, skin including, but not limited to, preservation or
and scuba diving, surfing, white water activities, enhancement of wetland habitats, vegetation, fish,
fishing, or use of natural hot springs, shellfish, or wildlife, and other unique wetland

functions which enhance water quality, such as
Non-contact Water Recreation (REC.2) providing flood and erosion control, stream bank
Uses of water for recreational activities involving stabilization, and fdtrabon and purification of
proximity to water, but not normally involving body naturally occumng contaminants.
contact with water, where ingestion of water is
reasonably possible. These uses include, but are Marine Habit~ (lIAR)
not limited to, picnicking, sunbathing, hiking, Uses of water Ihat support marine ecosystems
beachcombing, camping, boating, tidepool and including, but no( limited to, preservation or
marine life study, hunting, s~htseeing, or aesthetic enhancement of marine habitats, vegetation such as
enioyrnent in conjunction with the above activities, kelp, fish, shellfish, or wildlife (e.g., marine

Commercial and Sport Fishing (COMM)
mammals, shombims).

Uses of water for commercial or recreational Wildlife Habitat (WILD)
collection of fish, shellfish, or other Organisms Uses of water that support terrestrial ecosystems
including, but not limited to, uses involving including, but no~ limited to, preservation and
organisms intended for human consumption or bait enhancement of terrestrial habitats, vegetation,
purposes, wildlife (e.g., mammals, birds, reptiles, amphibians,

invertebrates), or wildlife water and food sources.Aquaculture (AQUA)
Uses of water for aquaculture or mancuiture Preservation of Biological Habitats (BIOL)
operations including, but not limited to, propagation, Uses of water that support designated areas Or
cultivation, maintenance, or harvesting of aquatic habitats, such as Areas of Special Biological
plants and animals for human consumption or bait Significance (ASBS), established refuges, parks,
purposes, sanctuaries, ecolog~.,al reserves, or other areas

where the preservation or enhancement of natural
Warm Freshwater Habitat (WARM) resources requk"es special protection.
Uses of water that support warm water ecosystems
inc ucling, but not limited to, preservation or The following coastal waters have been designated
enhancement of aquatic habitats, vegetation, fish, or as ASBS in the Los Angeles Region. For detailed
w;ldlife, including invertebrates, descripbons of their boundaries, see the Ocean Plan

discussion in Chapter 5, Plans and Policies:
Cold Freshwater Habitat (COLD)
Uses of water that support cold water ecosystems * San Nicolas Island ar~ Begg Rock
including1 but not limited to, preservation or ¯ Santa Barl~ara Island and Anacapa Island
enhancement of aquatic, habitats, w,~’getation, r,~, ,-. ........, -- - ,,o,,, or ¯ oar] ~emenze islano
wildlife, including ~nvertebrates. * Mugu Lagoon to Latlgo Point

BASIN PLAN- JUNE 13, 1994 2-2 BENEFICIAL USES

R0047497



¯ Santa Catalina Island, Subarea One, Isthmus These tables are organized by waterbody type:
Cove to Catalina Heed (i) inland surface waters (nvers, streams, lakes, and

1~ ¯ Santa Catalina Island, Subarea Two, Nor~ End inland wetlands), (ii) ground water, (iii) coastal
of Little Harbor to Ben Weston Point waters (bays, estuaries, lagoons, harbors, beactms,¯ Santa Catalina Island, Subarea Three, and ocean waters), and (iv) coastal wetlands.
Famsworth Bank Ecological Reserve Within Table 2-1 waterbedies are organized by¯ Santa Catalina Island, Subarea Four, Binnacle major watersheds. Hydrologic unit, area, and
Rock to Jewflsh Point subarea numbers are noted in the surface water

tables (2-1, 2-3, and 2.4) as a cross reference toThe following areas are designated Ecological the classification system developed by the California
Reserves or Refuges: Department of Water Resources. For those surface

waterbodies that cross into other hydrologic units,¯ Channel Islands National Marine Sanctuary such watertxxlies appear more than once in a table.¯ Santa Barbara Island Ecological Rese~e Furthermore, certain coastal waterbodies are¯ Anacapa Island Ecological Reserve duplicated in more than one table for completeness¯ Catalina Manne Science Cen~r Manne Life (e.g., many lagoons are listed both in inland surface¯ Point Fermin Marine Life Refuge waters and in coastal features tables). Major¯ Famsworth Bank Ecological Reserve groundwater basins are classified in Table 2-2¯ Lowers Cove Reserve according to the Department of Water Resources¯ Abalone Cove Ecological Resenm Bulletin No. 118 (1980). A series of maps (Figures¯ Big Sycamore Canyon Ecological Reea~e 2-1 to 2-22) illustrates regional surface watere,
ground waters, and major harbors.Rare, Threatened, or Endangered Species

(RARE) The Regional Board contracted with tha California
Uses of water that ~upport habitats necessary, at Department of Water Resources for a study ofleast in part, for the survival and successful beneficial uses and objectives for the upper Santa
maintenance of plant or animal speoes established Clara River (DWR, 1989) and for another study of
under state or federal law as rare, tta’eatened, or the beneficial uses and ob)ectives the Piru, Sespe,
endangered, and Santa Paula Hydrologic areas of the Santa

Clara River (DWR, 1993). In addition, the Regional
Migration of Aquatic Organisms (MIGR) Board contracted with Dr. Prem Saint of California
Uses of water that support habitats necessary for State University at Fulierton to survey and research
migration, acclimatization between f~sh and salt beneficial uses of all waterbedies throughout the
water, or other temporary actNities by aquatic Region (Saint, et al., 1993a and 1993b).
organisms, such as anedrornous fish. Information from these studies was used to update

this Basin Plan.
Spawning, Reproduction, and/or Eady
Development (SPWN) State Board Resolution No. 88-63 (Sources of
Uses of water that support high quality aquatic Drinking Water) followed by Regional Board
habitats suitable for reproduction and early Resolution No. 89-03 (Incorporation of Sources of
development of fish. Dnnking Water Policy into the Water Quality Control

Plans (Basin Plans)) states that "All surface and
Shellfish Harvesting (SHELL) ground waters of the State are considered to be
Uses of water that support habitats suitable for the suitable, or potentially suitable, for municipal or
collection of filter-feeding shellfish (e.g., c~ams, domestic waters supply and should be so
oysters, and mussels) for human consumption, designated by the Regional Boards ... [with certain
commercial, or sports purposes, exceptions which must be adopted by the Regional

Board]." In adherence with these policies, all inland
surface ancl ground waters have been designatedBeneficial Uses for Specific as MUN - presuming at least a potential suitability

Waterbodies for such a designation.

Tables 2-1 through 2.4 list the rnajo~ regional These policies allow for Regional Boards to consider
waterbodies and their designated beneficial uses. the allowance of certain exceptions according to

cntena ~t fnt’th ir~ ~R Q=e,~h,~;^^ ~^ 88"~3. Wt~ile
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supporting the protectmn of all waters that may be Under federal law, all surface waters must have
used as a municipal water supply in the future, the water quality standards des~Jnated in the Basin
Regional Board realizes that there may be Plans. Most of the inland surface waters in the
exceptK>ns to this pot~’y. Region have beneficial uses specifically de~

for them. Those waters not specifically ~
In recognition of this fact, the Regional Board will (generally smaller tnbutanes) are designated
soon implement a detailed review of criteria in the the same beneficial uses as the streams, lakes, or
State Sources of Dnnking Water policy and identify reservoirs to which they are tributan/. This
those waters in the Region that should be excepted commonly referred to as the "tributary ru~."from the MUN designation. Such exceptions will be
proposed under a special Basin Plan Amendment Ground Water=and will apply exclusively to those waters
designated as MUN under SB Res. No. 88-63 and

Beneficial uses for regional groundwater basin=RB Res. No. 89-03. (Figure 1-9) are designated on Table 2-2. For
reference, Figures 2-11 to 2-18 show enlatgemontsIn the interim, no new effluent limitations will be
of all of the maior basins and sub-basins refefl~l toplaced in Waste Discharge Requirements as a in the ground water beneficial use table (Table 2-2)results of these designations until the Regional
and the water quality objective table (Table 3-8) inBoard adopts this amendment. Chapter 3.

The following sections summarize general Many groundwater basins are designated MUN,information regarding beneficial uses designated for reflecting the importance of ground water as ¯the various waterbody types, source of dnnking water in the Region and as
required by the State Board’s Sources of Drk’d~gInland Surface Water= Water Pohcy. Other beneficial uses for ground
water are generally IND, PROC, and AGR.

Inland sur~ce waters consist of rivers, streams, Occasionally, ground water is used for ~
lakes, reservoirs, and inland wetlands Beneficial purposes (e.g., ground water pumped fo~
uses of these inland surface waters and their aquaculture operations at the Fillmore Fish
tributaries (which are graphically represented on Hatchery),
FKJures 2-1 to 2-10) are designated on Table 2-1.

Beneficial uses of inland surface waters generally Coastal Water=

include REC-1 (swimmable) and WARM, COLD,
Coastal waters in the Region include bays,SAL, or COMM (fishable), reflecting the goals of the
estuaries, lagoons, harbors, beaches, and oceanfederal Clean Water Act. In addition, inland waters
waters. Beneficial uses for these coastalare usually designated as IND, PRO, RECo2, W~LD,
provide habitat for manne life and are usedand are sometimes designated as BIOL and RARE.
extensively for recreation, boating, shipping, andIn a few cases, such as reservoirs used pnmerily for
commercial and sport fishing, and are accordinglydnnking water, REC-1 uses can be restricted or
designated in Table 2-3. Figures 2-19 to 2-22 showprohibited by the entities that manage these waters,
speofic sub-areas of some of these coastaJ waters.Many of these reservoirs, however, are des~nated

as potenl~al for REC-1, again reflecting federal
Wetlandsgoals, Furthermore, many regional streams are

pnma~/sources of replenishment for major
groundwater basins that supply water for drinking Wetlands include freshwater, estuarine, and
and other uses, and as such must be protected as saltwater marshes, swamps, mudflats, and rtperian
GWR. Inland surface waters that meet the criteria areas. As the California Water Code (§13050(e|)
mandated by the Sources of Dnnking Water Po/icy defines "waters of the state" to be "any water,
(which became effective when the State Board surface or underground, including saline waters,
adopted Resolution No. 88-63 in 1988) are within the boundaries of the state," natural wetlands
designated MUN. (This policy is repnnted in are therefore entitled to the same level of protecbon
Chapter 5, Plans and Policies). as other waters of the state.
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Wetlands also are protected under the Clean Water As some wetlands can not be easily identified in
Act, which was enacted to restore and maintain the southern Cal#omla because of the hydrokx3ic
physical, chemical, and b~cal integrity of the regime, the Regx:x~al Board ident~es wetlands using
na’,on’s waters, including wetlands. RegulatK)ns indP.ators such as hydrology, presence of
develol:)ed under the CWA specifically include hydropbytic ~ (plants adapted for growth in
wetlands "as waters of the United States" (40 CFR water), and/or hydnc so~ls (soils saturated for a
116.3) and defines them as *those areas that are period of time during the growing season). The
inundated or saturated by surface or ground water Regional Board conb’acted with Dr. Pram Saint. et
at a frequency and duration sufficient to support, al. (1993a and 1993b), to inventory and descr~
and that under non’nal circumstances do support, a maw regional we~ands. Informabon from INs study
prevalence of vegetation tyr.cally adapted for life in was used to updato this Basin Plan.
saturated soil conditions." Although the definition of
wetlands differs widely among federal agencies,
both the USEPA and the U.S. Army Corps of
Engineers use this definition in administrating the
404 permit program.

Recently, both state and federal wetlands
have been developed to protect these valuable
waters. Executive Order W-59-93 (signed by
Governor Pete Wilson on August 23, 1993)
established state policy guk:Jelines for
conservation. The primary goal of this ~ is to
ensure no overall net loss and to achieve a long-
term net gain in the quantity, quality, and
permanence of wetland acreage in Catifomla. The
federal wetlands policy, representing a signi~:ant
advance in wetlands protection, was unveiled by
nine federal agencies on August 24, 1993.
policy represents an agreement that is sensitNe to
the needs of landowners, more efficient, and
provides flexibility in the perm~ process.

The USEPA has requested that states adOl~ warm"
quality standards (beneficial uses and ob~) kx
wetlands as part of their overall effort to protect Ihe
nation’s water resources. The 1975 Basin Plans
identified a number of waters which are known to
include wetlands; these wetlands, however,
not specificalhj identified as such. In this Basin
Plan, a wetlands beneficial use category has been
added to identify inland waters that support we~Jand
habitat as well as a variety of other beneficial uses.
The wetlands habitat definition recognb, es the
uniqueness of these areas and functions they serve
in protecting water quality. Table 2-4 identifies and
designates beneficial uses for significant coastal
wetlands in the Region. These waterbodies are
a~so included on Tables 2-1 and 2-3. Beneficial
uses of wetlands include rnany of the same uses
designated for the nvers, lakes, and coastal waters
to which they are adjacent, and include REC-1,
REC-2, WARM, COLD, EST, MAR, WET, GWR,
COMM, SHELL, MIGR. SPWN, WILD and often
RARF or B!OL
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REACH BOUNDARIES
(marked by dotted lines)

SANTA CLARA RIVER
1. Between Highway 101 Bridge and Santa Clara River Esluary
2, Between Freeman Diversion "Dam" near Saticoy and Highway 101 Bridge
3. Between A Slreet, Fillmore and Freeman Diversion "Dam" near Saticoy
4. Between Blue Cut gaging station (approx. 1 mile west of LA/Ventura county llno)

and A Street, Fillmore
5. Between West Pier Highway 99 and Blue Cut gaging station
6. Between Bouquet Canyon Road Bridge and West Point Highway 99
7. Between Lang gaging station and Bouquet Canyon Road Bridge
8. Above Lang gaging station
9. SANTA PAULA CREEK above Santa Paul=, Water Works Diversion Dam

10. SESPE CREEK above gaging station0 500’ downstream from Little ~ll~ C~k
11. PIRU CREEK above gaging station below Santa Feltcle Dam

Pacific \-

Ocean

FiQure 2-3. Major surface watem of the Santa Clara Ri~r watemhed.



0
L

iREACH BOtJNOARIES

~. Below Poeem Road

Ficlure 2-4. Maior s~rf~_~
,~ ,-,".~yu.~-~.,onejo L;reek watershed.
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V

Santa
Monica

¯Ballona Creek exlends into a comp~x ulxle~3fou~

~

At~ rtN:~lted
network of stormdra~ns whK:h reaches to Beverly Hdts by tt~e hgure

~1~
anti West Holtywoo<:l, draining 130 square I’nite~.

,/

Figure 2-6. Major surface waters of the Ballona Creek watershed.
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L~

San Pedro Bay

Figure 2-7. Major surface waters of the Dominguez Channel watershecl.
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REACH BOUNDARIES

~_"~ LOS ANGELES RIVER: r ,,-,,1. Between Figueroa Street and Los Angeles River
~"Estuary (Willow Street). Inckn:leS Rio Hor~o

below Santa Ana Freeway
2. Above Figueroa Street
3. RIO HONDO above Santa Aria Freeway "~"
4. SANTA ANITA CREEK above

Santa Anita spreading grounds
5. EATON CANYON CREEK above Eaton Dam
6. ARROYO SECO above spreading grounds
7. BIG TUJUNGA CREEK above Hansen Dam
8. PACOIMA WASH above Paco~ma spreading grounds

N

Area re~resented
by ttm

Figure 2-8. Major surface waters of the Los Angeles River watershed.
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" ~    N Santa
Moni~

Figure 2-10. Miscellaneous streams and coastal features, Los Angeles County.
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FIGURE 2-13
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FIGURE 2-

EASTERN SANTA CLARA
GROUNDWATER BASINS
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FIGURE 2-15
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FIGURE 2-17
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FIGURE 2-18

LOCKWOOD VALLEY
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Fiaure 2-19. Ventura Harbor, Marina, and ,,,~,Ve-s.
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Figure 2-22. Alamitos Bay.                                                       ~.)
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3. WATER QUALITY OBJECTIVES

Table of Contents .ses (designated in Chapter 2) and water (:Nalily

In addition to the f~leral mandate, the California
St=~,t o~ ~ w~ Re,e= to ~l=~t=ning H~h Ou~y Water Code (§13241) specifies that each Regionalo~ w=w= m C.~om~, ....................... 3-1

Water Quality Control Boafl::l shall establish wat~
I~g~n=l Obie¢~= ~- Inl=~ Saree W=tm ......... 3-3 quality objectives. The Water Code defines water

~̄o~m ................................. 3-3 quality objectives as "the allowable limits o~ levels ofB~(:~. Coi~o~n ..........................3-3 water quality constituents or characterist~:s which¯ o=�~umu~on ........................... 3-e are established for the m.asonable protec~m ofBioc~emic=l O-xy~en Demand (BO(~ ............ 3-8¯ o=r~nu~=to~y Sub=t=r~= .................... 3-~ beneficial uses of water o~ the Wevention
Chem~ Con=~tuent= ....................... 3-8 nuisance within a specific area." Thus. water quality
C~ne. T==~ R~d,~ 3-S objectives are intended (i) to protect the pubicco= .......................̄.................................. 3-9 health and welfare and (ii) to maintain or enhanceS=o~� ~ ........................... ~.~
Ro=t~ M-t=~! ...........................3-9 water quality in relation to the designated existing
Methylene Blue Ac~v=tsd Sul:~anc~= (MBAS) ......3-1~ and potential beneficial uses of the water. Water
M~eral o,=lily ............................3-11 quality objectives are achieved through
NiUogen (Nm, N~) ......................3-1~ Discharge Requirements and other programsoi =nd G~=~ ............................3-~ t outlined in Chapter 4, Strategic Planning andOxygen, ~ (DO) ......................3-~ ~
~ Implementation. These objectives, when compared................................ 3-~s
pH ..................................... 3-15 with future water q,Jality data, also provide the basis
Pob/�~o~nmd Bipheny~ (l=CBe) ............... 3-t5 for identifying trends toward degradation orRadiative Su~=t=nm= ......................3-~S enhancement of mgionaJ warm.Solid, Susper~ed, o~ SeiZable Matm~l= ......... 3-16T==t= =nd Odor
Temperature ............................3-16 These water quality objectives supersede those.............................. 3.16

contained in all previous Basin Plans and.................................. 3-16
Tu~oU~y ................................. 3-~7 amendments adopted by the Los Angeles Regional

Board. As new lnformat~on becomes availal:~, theRegk)n=~ Narr~ Oeie,=~= lot Wet=r~ ............ 3-~7 Regional Board will rev=ew the objectNes contained
Habit= herein and develop new objectives as necessary. In..................................

addition, this Plan w~ll be rev~wed every three
Regional Ot)~:S~= k~ Gr~ wm ..............3.J7 years (triennial m~new) to determine the need for

................................ ~-1~ rnodff~at~=.Chemical Const~tuen= and Radload~ly .......... 3-15
Mineral Qualily ............................ 3-1~
.~,o~.. (~=,, m~.~) ......................~.

Statement of Policy with RespectTaste and Odo~ ............................ 3-18~.,..~ ov~. ~ oo~ w.~. .............. ~= to Maintaining High Quafity of
Waters in California

A key element of California’s water quality standards

Irltroduction is the state’s Antk:legra0at~on Polly. This policy,
formally refen’ed to as t~e Statement of Policy
Respect to Maintaining H~gh Quafity WatersThe Clean Water Act (§303) requires states to
Ca/ifomia (State Board Resolution No. 68-16),develop water quality standards for all waters and to restricts degraclabon of surface or ground waters.submit to the USEPA for approval all new or rewsed
In particular, this pol~’y protects waterbod~es wherewater quality standards which are established for
existing quality is higher than is necessary fo~ thoinland surface and ocean waters. Water quality
protection of beneficial uses.standards consist of a combination of benefioaJ
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WHEREAS the Cmlifomis L~islatum has �lecl~ed ~ 8 is I~e pol~--,y of the State that the granling of paff~ls rand ~
unapproprtated water and the d~oosal of warn ilto the ~ of the SIIto s~ll be so ~egulall<l as to Idlieve hi~ Warm
�onsBterl! with maxll)urrl bellofll ~ thO poop~ (If tho SIIto ~ shal bo ~ so as to ~ IhO police, health, ~ and ~
of ~e paople of the State; and

WHEREAS l~ (luality of some waters of the ~ is ~ than ~mt estobrnshed by tho ado1~od Ix~n~os and I Is IM Intont and parpaoo
of this Boa~ that such higher qual~y sham be ~ to the maze, hum oxtont poss~l �onsistont with tho dedarltion Of Iho
Logimtum;

1.
Whenever the exlsl~ng qulb’y of water is bof~r ~ the quaiAy ostlbrnshed in policies Is of the date on wttich such po~ncio0 bocomoeffecbve, suc~ existing h0gh (:lual~ty ~ be maintained ~ ii has boon demonst~ted to the St¯to th4t any ct~ange w~ be ~nt
w~th maxrnum benefit to ~ people of the S~al~, wtl n~l unreasonably Iflm:~ P~sent and mnlic~palml bonerncial usa of such warm’ and
ta,iii not msuK in water quailly less th=n ~l~ ~ it ~he I:lcdil:~s.

2. Any ic~vity w~ic~, produo~s o~ may produco ¯ ~ o~ mcmloed vofume or conoen~ltJon of waste and which disoha~el of
proposes to �lscharge to exm~g high Q~lllty mrs ~ be r~lt,lirod to rlloet wasto 0~::hlrgo ro<luIremortt~ which wn] ros~l bl ~O

-"~best pract~able t~alment or conVol of I~o ¢lscha~e necessary to mum ~at (I) ¯ polubon or nuislnco wil no( o~ur and (’D) thO
haghes! wl~r quality �onssten! wultt maxlnwn bo~eN to the peopio �14 ~e St¯to wil be ma~ainod

need to discharge his responsibiimes under the Federa~ Water Polutioe Conth~

BE IT FURTHER RESOLVED that ¯ copy of ~s msoiulme be fo~t’arded to the Secretory of the Intorior a= pall of Cal~ontla’s watlt
qu¯l~y control policy

The undem[jned, Executive Offx::er of the State Wa~r Resouroes Control Board, does hereby mllRy that I~e foregoing is ¯ ful, t~e, and
conecl copy of ¯ resokJt~on duly ¯nd regulaity adol~tad at ¯ meeting of the State Water Resoumes ConVo~ Board held on October 24.
1968.

D¯t~l: October 28, lg68

Ken’y W Mulig¯n, Executive
State Wa=r Resouro~s Conl~’ol

r
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Under the Antidegradation Policy, any actions that
Timing of compliance with this objective will be~ can adversely affect water quality in all surface and
determined on a case-by-case basis. Dischargesground waters (i) must be cons~tent with the
will have up to 8 years following the adoption of thismaximum benefit to the people of the state,
plan by the Regional Board to (i) make the(ii) must not unreasonably affect Ixesent and
necessary adjustments/improvements to meet the~anticipated beneficial use of such water, and
objectives or (ii) to Conduct studies leading to an(iii) must not result in water quality less than that
approved siteospecific objective for ammonia, flitprescnbed in water quality plans and policies,
determined that there is an immediate threat orFurthermore. any actions that can adversely affect
impairment of beneficial uses due to ammonia, thesurface waters are also subject to the federal
objectives in Tables 3.I to 3-4 shall apply.Antidegradat~on Policy (40 CFR 131.12), developed

under the CWA. The USEPA, Region IX, has also
In order to protect underlying groundwater basins,issued detailed guidance for the implementabon of
ammonia shall not be Present at levels that whenfederal antidegradation regulations for surface
oxidized to nitrate, pose a threat to groundwater.waters w~thin its jurisdiction (USEPA, 1987).

Bacteria, Coliform
Regional Objectives for Inland

Total and fecal coliform bacteria are used toSurface Water~ indicate the likelihood of pathogenic bacteria in
surface waters. Water quality objectives for tote/Narrative or numencal water quality objectives have
and fecal coliform van/with the beneficial uae= ofbeen developed for the following parameters (listed the waterbody and are described below:.alphabetically) and apply to all inland surface waters

and encJosed bays and estuaries (including
In waters designated for water contact recreMionwetlands) in the Region. Water quality ob~ectNes
(REC-I), the fecal coliform concentration shall notare in italic,~ exceed a log mean of 200/100 ml (based on a

Ammonia
mimmum of not less than four samples for any 30-
day period), nor shall more than 10 percent of total
samples duhng any 30-day period exceed

The neutral, un-ionized ammonia species (NH=) is 400/100 ml.
highly toxic to fish and other aquatic life. The ratio
of toxic NH~ to total ammonia (NH~° + NH=) is In waters designated for non-water contact
primarily a function of pH, but is also affected by recreation (REC-2) and not designated for wMer
temperature and other factors. Additional m~oacts contact recreation (REC-1), the fecal coliform
can also occur as the oxidation of ammonia lowers concentration shall not exceed a log mean of
the dissolved oxygen content of the water, further 2000/100 ml (based on a minimum of not less Man
stressing aquatic organisms. Ammonia also four samples for any 30-day period), nor shall morn
combines with chlorine (often both are present) to than 10 percent of samples collected during ant, 30-
form chloramines - Persistent toxic compounds that day period exceed 4000/100 ml.
extend the effects of ammonia an~ chlorine
downstream. In all waters where shellfish can be hamested for

human consumption (SHELL), the median total
Oxidation of ammonia to nitrate may lead to coliform concentration throughout the water column
groundwater impacts in areas of recharge, for any 30-day period shall not exceed 70/100

nor sha/! more than ten percent of the samples
In order to protect aquatic life, ammonia collected dunng any 30-day period exceed 230/100
concentrations in receiving waters shall not exceed ml for a five-tube decimal dilution test or 330/100 rrdthe values listed for the corresponding instream when a three-tube decimal d~lution test is used.
conditions in Tables 3-1 to 3-4.
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Table 3-1, One-hour Average Concentration for Amrnonla~" for Watem Designated as COLD
(Salmonlds or Other Sensitive Coldwater Species Present).

TemperMum..�

0 5 10 lS 2O 28 130

5.s0 0.0091 0.01~9 0.0152 o.o~e 003o 0.0~ 0.0~
6.?s 0.0149 0.021 0.03o 0.042 0.0~9 o.009 0.0~
7.00 0.023 0.033 0.04~ o066 0,0~3 0.0~3 0.0~3
7.25 0.034 0.045 o.o~ 0.00~ 0.135 0.135 0.135
7.50 0.045 0064 O001 0.128 0.181 0.181 0.161

7.75 0.056 0.080 0.113 0.159 0.22 022 0~2

8.00 0.065 0.092 0,130 0.184 026 0~6 026

8.25 0.065 0.092 0.130 0.184 0.26 02~ 026

8.50 0.065 0.092 0,130 0.184 0.2~ 026 026

8.75 0.065 0.092 0.130 0.1~4 0.26 026 026

9.o0 o065 0.062 0,130 0184 o.26 026 026
Total amm~tla (mg~tm" ~

6.s0 35 33 31 3o 29 2o 14.3
6.75 32 30 2e 27 27 16.6 13.2

7,00 28 26 25 24 23 16.4 11.6

7.25 23 22 20 19.7 19.2 13.4

7.50 17,4 16.3 15.5 14.9 14.6 102 7.3

7.75 12.2 11.4 10.9 10.5 10.3 7.2 52

8.00 8.0 7.5 7.1 6.9 6.8 4.8 3.5

8.25 4.5 4.2 4.1 4.0 3.9 2.8 2.1

8.50 2.6 2.4 2.3 23 2.3 1.71 1.28

875 1.47 1.40 1.37 1.38 1.42 1.07 0.83

900 0 86 0 83 0 83 0 ~ 0 91 072 0.58

I To convert these vaiue$ to mgJMer N, multiply by 0.822

2 Source: USEPA, 1986
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Average Concentration for Ammonia’: for Waters Dasig~tM~d as WARMTable 3-2. Ons-hour

(Salmonids or Other Sensitive Coldwater Species Absent).

Temperature, ,�

650 0,0091 0.0129 0.0182 0.0~6 0.03~
6.75 0.0149 0021 0.030 0.042 0059
7.00 0023 0.033 0.046 0.086 0.093
7.25 0.034 0048 0.068 0.~95 0.135
7.SO 004S 0.064 0.091 0.128 0~181
7~75 0.056 O.OeO 0.113 0.150 022
800 0.06S 0.002 0.130 0.184 028
8,25 0.06S 0.002 0.130 0.184 028
8.S0 0.065 0.092 0.130 0,184 028
8.75 0.065 0.002 0.430 0.1~4 0.2~
0,oo o.o~5 o.os~’ o.13o o.1~ 028

TMal amm<mia |rag/liar ~

35 33 31 3o6.50

6.75 32 30 28 27 27
7.00 28 2G 25 24 23

7.25 23 22 20 19.7 19.2
7,50 17.4 16,3 15.5 14.9 14.6
7,75 12.2 11.4 10,9 10.5 10.3
800 8,0 7.5 7,1 6.9 6.8

8.25 4,5 4.2 4.1 40 3.9
8.50 2.6 2.4 2r3 2.3 2.3
8.75 1.47 1.40 1.37 1.38 1.42

9 00 0,86 0.83 0.83 0.86 0.91

TO converl mesa v=iues to mg~t~r N, mull~y by 0.822

Source: USEP~, 1988
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Table 3-3. Four-day Average Concentration for Ammonia~ for Watem Designated as COLD
(Salmontds or Other Sensitive Coldwater Specias Pmasflt),

Temperatu~, ,C

0 I 5 10 ~S 2O 25 30

6.50 0.0008 0.0011 0.0018 00022 00022 0.002~ 0.0022
6.75 0.0014 0.0020 0.0028 0.0039 00039 0.0039 0
7.o0 0.0025 00035 0.0049 0.0070 0.0070 0.0070 0.0070
7.25 0.0044 0.o062 0.0OR8 0.0124 0.0124 0.0124 0.0124
7.50 0.0078 0.0111 0.0156 0.022 0.022 0.022 0.022
7.75 0.0129 0.0182 0.026 0.036 0.036 0.036 0.038
8.00 0.0149 0.021 0.030 0.042 0.042 0.042 0.042
6.25 0.0149 0.021 0.030 0.042 0.042 0.042 0.042
8.50 0.0149 0.021 0.030 0.042 0.042 0.042 0.042
8.76 0.0149 0.021 0.030 0.042 0.042 0.042 0.042
9.00 0.0149 0.021 0.030 0.042 0.042 0.042 0.042

6.50 3.0 2.8 2.7 2-5 1.76 1.23 0.87
6.75 3.0 2.8 2.7 2.6 1.76 1.23 0.87’
7.00 3.0 2.8 2.7 2.6 1.76 1.23 0.87
7.28 3.0 2.8 27 2.6 1.77 1.24 0.88
7.50 3.0 2.8 2.7 2~ 1.78 1.25 0.89
7.75 2.8 2.6 2.5 2.4 1.66 1.17 0.84
8.00 182 1.70 1.62 1 .S7 I. 10 0.78 0.56
8.25 1.03 0.97 0.93 0.90 0.64 0.46 0.33
8.50 0.58 0.55 0.53 0.53 0.38 0.28 0.21
8.75 0.34 0.32 0.31 0.31 0.23 0.1 ~3 0.135
9.o0 0195 0.189 0 189 0.I~5 0 148 0.116 0.094

1 To converl t~ese values to mg~er N, mulx~y by 0.822.

2 Source: USEPA, 1992
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Table 3-4. Four-day Average Concentration for Ammonia’~ for Waters Designated as WARM
(Salmonids or Other Sensitive Coldwater Species Absent).

6.50 0.0008 O0011 0,0016 0.0022 00031 0.0031 0.0031
6.75 0.0014 0.0020 0.0028 0.0039 0.0055 0.0055 0
7.00 0.0025 09035 0.0049 0.0070 00099 0.0¢99 O.00g9
7.25 0.0044 0.0062 0.0088 0.0124 0.0175 0,0175 0.0175
7.00 0.0078 0.0111 0.0156 0.022 0.031 0031 0.031
7.7,5 0,0129 0.0182 0.026 0.036 0.051 0.051 0.051
8,00 0.0149 0.0~1 0.030 0.042 0.059 0.059 0.059
8.25 0.0149 0.021 0,030 0,042 0059 0,059 0.059
8.50 0.0149 0.021 0.030 0,042 0,059 0.059 0.1)59
6.75 0.0149 0.021 0.030 0.042 0.059 0.059 0.059
9,00 0.0149 0.021 0.030 0.042 0.059 0~059

I 0.059

6,50 3.0 2.8 2.7 2.5 2.5 1.73 1.23
6.75 3.0 2,8 2,7 2.6 2.5 1.74 1.23
7.00 3.0 2.6 2.7 2,6 2.5 1.74

7.25 3.0 2.8 2.7 2.6 2.5 1.75 1.24
7.50 3.0 2.8 2,7 2.6 2.5 1.76 1.25
7.75 2.8 2.6 2.5 2.4 2.3 1.65 1.18
8.00 1.82 1,70 1.62 1.57 1.55 1.10 0.79
8.25 1.03 0.97 0.93 0.90 0.90 0.64 0.47
8.50 0.58 0.55 0.53 0,53 0.63 0.39 029
8.75 0.34 0.32 0.31 0.31 032 0.24 0.190
900 0195 0.189 0 189 0.195 0.21 0.163 0.133

1 To (::onver~ lhese values to m~/1~tar N, mul~ply by 0.822.

2 Source: USEPA, 1992
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Bioaccumulation Water designated for use as Domestic or Municipal
Supply (MUN) shall not contain concentrations of

Many pollutants can bioaccumulate in fish and other chemical constituents in excess of the limits
aquatic organisms at levels which are harmful for specified in the following provisions of Title 22 of
both the organisms as well as organisms that prey the California Code of Regulations which are
upon these species (including humans), incorporated by reference into this plan: Table

64431-A of Section 64431 (Inorganic Chemicals),
Toxic pollutants shall not be present at levels that Table 64431.B of Section 64431 (Fluoride), and
will bioaccumu/ate in aquatic life to levels which are Table 64444-A of Section 64444 (Organic
harmful to aquatic life or human health. Chemicals). This incorporation by reference is

prospective incteding future changes to the
Biochemical Oxygen Demand (BOD=) incorporated prov’~ons as the changes take effect.

(See Tables 3.5, 3.6, and 3.7.)
The 5-day BOD test indirectly measures the amount
of readily degradable organic material in water by
measuring the residual dissolved oxygen after a
period of incubation (usually 5 days at 20 "C), and is Table 3-5. The Maximum Contamina~t
primarily used as an indicator of the efficiency of Levels: Inorganic Chemicals (for MUN
wastewater treatment processes, beneficial use) specified in Table $4431.A

of Section $4431 of Title 22 of the
Waters shall be free of substances that result in California Code of Regulation~ al of
increases in the BOD which adversely affect
beneficial uses.

Biostimulatory Substances
cen,aa~r~

Biostimulatory substances include excess nutrients mg,’L
(nitrogen, phosphorus) and other compounds that ,=0uminum
stimulate aquatic growth. In addition to being
aesthetical unpleasant (causing taste, odor, or color Ant=mony 0006
problems), this excessive growth can also cause Ar~nic 0.os
other water quality problems. Asbestos 7 MR."
Waters shall not contain biostimulatory substances Bar~m

1.
in concentrations that promote aquatic growth to Bery~m

0.00~the extent that such growth causes nuisance or
Cadmium 0.005adversely affects beneficial uses,
Chrofmum 005

Chemical Constituents cy, n~e 0.2
Mercuqt 0,002Chemical constituents in excessive amounts in

drinking water are harmful to human health, NK~e~ 0.1
Maximum levels of chemical constituents in drinking Nitrate (=$ NO~) 4,5
waters are listed in the California Code of N~ate + Niln~ 10.Regulations and the relevant limits are described (sum as nitrogen)
below.

Nitrite (as nitrogen) I.
Surface waters sha// not contain concentrations of Setemum 0.05
chemical constituents in amounts that adversely Thallium 0002affect any designated benehcial use.

¯ MFL ¯ mdlK)n fibers per liter, MCL for
exceeding 10/~n m lengh!
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Table 3-6. The Limiting and Optimum Concentrations for Fluoride ~ UUN beneficial use) specified in

O~.~ Table 64431.8 of SecUon 64431 of Title 22 of the California Code of Regutatio~ Us of ~,8-94,

Annual Average of II~ximum Flu<~de Concenlm~on ~Dilly Air Temperature (’F)

53.7 ind below 0.8 1.2 1.7 2.4
I53.8 to 583 0.8 1.1 1.5 2.2

58.4 to 63.8 0.8 1.0 1.3 2.0 2
63.9 to 70.6 0.7 0.9 12 1.8
70.7 to 79.2 0.7 0.8 1.1) 1.~
79.3 to 90.5 0.6 0.7 8.8 1.4

Chlorine, Total Residual Exotic Vegeelt~n

Disinfection of wastewaters with chlorine produces a Exotic (non-heiNe) vegetation inb’oduced in andchlonne residual. Chlorine and its reaclX~ products around stream courses is often of ~ value asare toxic to aquatic life. habitat (food and cover) for aqua~c-dependent
biota. Exotic p~ts can quickJy out-compets nat~Chlorine residual shall not be present in surface vegetation and cause other wa~ qualRywater discharges at concentrations that exceed impairments.

O. 1 mg/L and shall not persist in receiWng wata~ at
any concentration that causes impakme~t of Exotic vegetatk~ shalt not be introduced around
beneficial uses, stream coume~ to the extent that such growth

causes nuisance or advamely afh~:ts beneficialColor

Color in water can result from natural conditions Floating(e.g., from plant material or minerals) or can be
introduced from commercial or industrial sources. Floating materials ca~ be an aeslhet~c nuisance as
Color is primarily an aesthetic consideration, well as provRle substrate for undesirable bacterial
although extremely da~ colored water can ~ IK~ and algal growth and insect vedors.
penetration and cause additional water quality
problems. Fur~ermore, color can impact domesl~c Waters she# not contain floating materials, including
and industrial uses by discolohng ck)th~j or foods,

solids, liquids, foams, and scum, in concentratk=~sThe secondary dnnkJng water standard is 15 cok~ that cause nu~ce or adversely affect beneficial
units (DHS, 1992). use~.

Waters shall be free of coloratk~n that ca~e~
nuisance o~ aclversely affects beneficial ~
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Table 3-7. The Maximum Contaminant Levels: Organic Chemicals (for MUN beneficial use)

asspecifiedof ~8-~4.in Table 64444-A of Seclion 84444 of Title 22 of Um California Code of RegulaUons
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Methylene Blue Activated Substances Oil and Grease
(MBAS)

Oil and grease are not readily soluble in water and
The MBAS procedure tests for the presence of form a film on the water surface. Oily films can coat
anionic surfactants (detergents) in water. PositNe birds and aquatic organisms, impacting respiration
results can indicate the presence of domestic and thermal regulation, and causing death. Oi~ and
wastewater. This test can be used to indicate grease can also cause nuisance conditions (odors
impacts f~om septic systems. Surfactants disturb and taste), are aesthetically unpleasant, and can
the surface tension which affects insects and can restnct a wide variety of beneficial uses.
affect gills in aquatic life. The secondary drinking
water standard for MBAS is 0.5 mg/L (DHS, 1992). Waters shaft not contain oils, greases, waxes or

other matenals in concentrations that result ~n a
Waters shaft not have MBA S concentrations greater visible film or coating on the surface of the water or
than O. 5 rng/L in waters designated MUN. on objects in the water, that cause nuisance, or that

otherwise adversely affect beneficial use~
Mineral Quality

Oxygen, Dissolved (DO)
Mineral quality in natural waters is largely
determined by the mineral assemblage of soils and Adequate dissolved oxygen levels are required to
rocks and faults near the land surface. Point and support aquatic life. Depression of dissolved
nonpoint source discharges of poor quality water oxygen can lead to anaerobic conditions resulting in
can degrade the mineral content of natural waters, odors or, in extreme cases, in fish kills. Dissolved
High levels of dissolved solids renders waters oxygen requirements are dependent on the
useless for many beneficial uses. Elevated levels of beneficial uses of the waterbody.
boron affect agricultural use (especially citrus).

At a minimum (see specifics below), the mean
Numerical mineral quality objectives for individual annual dissolved oxygen concentration of all waters
inland surface waters are contained in Table 3-8. shaft be greater than 7 mg/L, end no single

determination shall be less than 5.0 mg/L, exoept
Nitrogen (Nitrate, Nitrite) when natural conditions cause lesser

concentrations.
High nitrate levels in drinking water can cause
health problems in humans. Infants are particularly The dissolved oxygen content of aft surface waters
sensitive and can develop methemoglobinemia designated as WARM shaft not be depressed below
(blue-baby syndrome). Excess nitrogen in surface 5 mg/L as a result of waste discharge&
waters also leads to excess aquatic growth and can
contribute to elevated levels of NO3 in ground water The dissolved oxygen content of aft surface waters
as well. The primary dnnking water standard for designated as COLD shaft not be depressed below
nitrate (as NO3) is 45 rng/L (DHS, 1992). 6 mg/L as a result of waste dLscharges~

Waters shaft not exceed 10 mg/L nitrogen as The dissolved oxygen content of all surface waters
nitrate-nitrogen plus nitrite-nitrogen (NO3-N + designated as both COLD ~nd SPWN shall not be
NO2-N), 45 togA. as nitrate (NO=), 10 mg/L as depressed below 7 mg/L as a result of waste
nitrate-nitrogen (NO3-N), or I mg/L as nitrite- oischarges.
nitrogen (NO2-N) or as otherwise designated in
Table 3-8. For that area known as the Outer Harbor ares of

Los Angeles-Long Beach Harbors, the mean annual
dissolved oxygen concentrations shall be 6.0 mg/L
or greater, provided that no single determination
shall be less than 5.0 mg/l_
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Table 3-8. Water Quality Objectives for Selected Constituents in Inland SurMce Warms:
/"

Roaches am In upstream to down~tveam

(mon.) (me4.) (monJ (mg44 (mOrt.)

Venture RJver Wat~mhed:                                                                                           Z

Above Camino Cielo Road 700 300 50 !.0 5
Between Cammo Cmlo Road and Callas 800 300 eO 1.0 S SVmli Road

Between Cesilis V’,sli Road aml oonfluenc~ 1000 300 60 1.0 5 Sw~ Walden Canyon

Between confluence ~ Walden C~lyon end I~K)0 500 300 1.5 10Main Street

Between Main SL and Venture R~er Estuary no wammody ~ ~s ’

Above tang gaging elation SO0 100 50 0,5 S
Behveen tang gaging stabon end Bouquet 800 150 100 1~ 5Canyon Road Br~ge

Between Boucluet Canyon Road Bridge and 1000 300 100 1.5 10West Pier Hkjhway 99
I I

Between West Pmr H~ghwey 99 end B~ue Cut 1000 400 100 1.5 S 10gaging

Between i~uo Cut gaging statX)n end A 1300 600 100 1.5 5Sb’eet, Fillmore

(..Between A Street, Fillmore end Fmen~n 1300 650 80 1.5 5DNersion "Dam" near Sabcoy

Between Freeman DNersion "Dam" neat 1200 600 150 1.5Sat~oy and HKJhway 101 Bridge

Between Htghway 101 ~ end S4nta C~1 no wate/i)ody aloecMc ~ t
R~ver Estuary

Santa Pau~ Creek abo~ Sarda Paula Water 600 250 45 1.0 5Works Dn~er~on Dam

Sespe Creek above gaging lisbon, 500’ 800 320 ~0 1,5 5downsVeam from L~e Sespe Creek

P~u Creek above gaging slit]on below Santa 800 400 60 1.0 5Fel~a Dam

Calieguac Creek Watomhed:

Below Potre~ Roa~                                        no wate,’ixxPy &oec~c ob~:~s t
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V
OTable 3-8. Water Quality Objectives for ~ C4:mstltueflts In Inland Surface Watem* (cont.)

Re~ches are in upst~am to downstream ol~M.

Above F~gueroo Street ~O 300 150 g
Belween Figueroa St~e! and L~ Angellm IS80 350 150 O 8RNer Estuary (INdlow S4~et). Inckldes RJ0 9
Hondo bek~w Santa Aria Freeway I

R~o Hondo above Santa Aria Freeway ~ 750 300 150 9

Ipre|~-~ grounds 9

Eston Csnyon Creek ~bove Eaton Dam 2~0 30 10 f

_ An’oyo Seco sbove sam~dmg grounds 300 40 15 f
B~J Tujunga Creek Bbove Hansen Dam 350 50 20 f
P~co~a Wash Bbove Paco~na ~admg 250 30 I0 fgrounds

San Gabriel River W~mhed:

Between Firestone Blvd. and San Gabr~ ~o waMtimdy s~o~cRNer Estuary (downstream from W~low
Street) in~uding Coyote Creek

t]’ibutary to San Gabriel V|lZey ’ g
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Table 3-8. Water Quality Objectives for Selected Const#lmts in Inland Surface Waters" (cont.)

T
Reaches am In ~ to ~ ordm’.

1m94.1    (mg4J
Other Wlinrcoum~

estabtishme~ of numelical ot))edives for al ~

Sk’e-spacirtc ot~acbv~ hay¯ not bee~ determined b ~ roaches I~ Im time l’~ese Imll am oRe~ ~lmcl ~ high Ilvll 0ff.
minerals) and Nre is not sufficient historic data to des~gnato ob)ecbv~s basecl o~ natural background conditions. The folowing
table iltuslrates the rrineral or nub~nt qualm/ necessary to Wotecl diltm~lt categories of benef~al um end wi be tied Is ¯
9uidekne for establishing effluent ~ m these cases. Pint.bin of Ihl most se~41N¯ beneficial use(s) w~Ad be Ihe ~

~ ’
~

(:ntena for the seleclx)n of effluent ~

; (mo/L) MUN (Dd~kin9 Water PROC AGR AQ LJFE*(FmI~    GWR
$tandanSs) ’

Chlonde 250 (USEPA 20-100~ u 100-355 uJ 230 ( 4 dly =ve 9rouno~ltm" ~
e~l~ry MCL) conlmuou$ �~nc) 4 ob~$ ¯nd/or

Sutl’ata 400-500 (USEPA ~ u 35~e~ u beeeflci~l ~

prope~ MCL)
Boron 0.5-4.8 ~
Nf~gen 10 (USEPA MCL)

References 1) USEPA CFR § 141 et ~*q. 2) McY, ee ~d WoN 1963.3) Ayem ~ Westcot, 1985.4) USEPA, 198~. 5) ~
Po!lubon Con~ot Fe~er-ab~. 1989.6) USEPA, 1973.7) t.I~-PA 1980. ~) Ayer~, 1977.                                                   "
¯ Aquabc I~a ~nclu~le~ i vane~ of Banef~:~l ~ inCk~ng WARM, COt£), SF~VN. MIGR ¯nd RARF_

h. Rio Hondo ~re~d~n~ ~’~u~ ire Ioc~t~l ibeve Ihe ~ A~ F~j,

L The at~ ot~ecb,~$ ~oply to ill other ~urMce ~e~m~ ~’~m~ng ~ ~e S~n G,~bnel Mountains and ~ ~ ~

j These watercourses Ire pr~anty located ~n the Santa Aria Region The water �lulli~y ob~ecbves for these Itmims hlvl beerl
established by Santa Aria Reg~on Dashe(J I~nes a’Khcate that rlumenca/obtecbve$ have not been litabkshed, ~r, nln’Mlvl ~1,objec:~ves shal apply. Reter to the Santa Anl Reg~on Balm Ptan for rnom details.
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Pesticides Polychlor~nated Biphenyls (PCBs)
~ Pesticides are used ubiquitously fix a variety of

Polychlorinated biphenyis (PCBs) are a highly toxicpurposes: however, their release into the and persistent group of organic chemicals that haveenvironment presents a hazard to aquatic organisms
been historically released into the environment.and plants not targeted for their use. The extent of
Many historic discharges still exist as sources in therisk to aquatic life depends on many factors
environment,including the physical and chemical properties of the

pesticide. Those of greatest concern are those that
The purposeful discharge of PCBs (the sum ofpersist for long periods and accumulate in aquatic chlonnated biphenyls whose analyticallife and sediments,
characteristics resemble those of Aroctor.f016,
Aroclor.1221, Aroclor.1232, Aroclor-1242,No individual pesticide or combination of pesticides
Aroclor-1248, Aroclor-1254, and Aroclor.1260) toshall be present in concentrat~r~s that adversely
waters of the Region, or at locations where theaffect beneficml uses. There shall be no increase in
waste can subsequently reach wate~ Of thepesticide concentrations found in bottom sediments
Region, is prohibited.

Pass-through or uncontrollable dischargws to watereWaters designated for use as domestic or municipal
of the Region, or at Iocabons where the waste cansupply (MUN) shall not contain ¢x~centrations of
subsequently reach water of the Region, are limitedpesticides in excess of the limiting concentrations to 70 pg/L (30 day average) for protection Of humanspecified in Table 64444-A of Section 64444
health ancl 14 ng/L and 30 ng/L (daily average) to(Organic Chemicals) of Tdle 22 of the California
protect aquatic life in inland fresh waters endCode of Regulations which is incorporated by astuahne waters respectively.

reference into this plan. This hx:oqx~tion by
reference is prospectNe including future changes to

Radioactive Substancesthe incorporated provis~o~ as the char~es take
effecL (See Table 3-7.)

Rad~active substances are generally present in

pH natural waters in extremely low concentrations.
Mining or industhal activities increase the amount of
radioactive substances in waters to levels that areThe hydrogen ion activity of wate~ (pH) is measured harmful to aquatic life, wildlife or humans.

on a logarithmic scale, ranging from 0 to 14. While
the pH of "pure" water at 25 "C is 7.0, the pH of Redionuclides shall not be present in
natural waters is usually slightly basic due to the concentrations that are deleterious to human, plan~solubility of carbon d~oxide from ~ atmosphere, animal, or aquatic life or that result in the
Minor changes from natural conditK)ns can harm accumulation of radionuclides in the food web to anaquatic life. extent that presents a hazard to human, plant,

The pH of inland surface waters shall not be animal, or aquatic life.

depressed below 6.5 or ra~d above 8.5 as ¯ result Waters designated for use as domestic or municipalof waste discharges. Ambient pH levels shaft not supply (MUN) shall not contain concentrations Of
be changed more than 0.5 units from natural ra~Jionuclidas in excess of the limits specffkKJ in
conditions as a result of waste discharge. Table 4 of Section 64443 (Radioactivity) of Title 22

of the California Code of Regulations which is
The pH of bays or estuaries shall not be depressed incorporatecJ by reference into this plan. This
below 6. 5 or raised above 8 5 as a result of waste incorporation by reference is prospective including
discharges. Ambient pH levels shall not be future changes to the incorporated proV~seons as
changed more than 0.2 units from natural the changes take effect. (See Table 3-9,)cor~itions as a result of waste discharge.
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Temperature
Table 3-9. The Maximum Contaminant Levels:

Discharges of wastewaters can cause unnaturalRadioactivity (for MUN beneficial use) specified
and/or rapid changes in the temper’alum of mce~vingin Table 4 of Section 64443 of Title 22 of the

California Code of Regulations as of 12-22.48. waters which can adversely affect aquatic life.

The natural receiving water temperature of all
kta=~m~m regional waters shall not be altered unless it can be

ktCL eadloacUvlty Con~mlrmr~ demonstrated to the satisfaction of Me RegionalLev~! pC~. Board that such alterateon in temperetum does not
Combined Radium-226 and 5 adversely affect bener~al usa~ AitMatk)ns thatRadium-228                                  are allowed must meet the requirements below.
Gross Adpha pa~:~e Ict~ly 15
(including Radium-226 but excluding For waters designated WARM. ~ lernperMum
Radon and Uranium) shall not be altered by more than 5 "F above the
Tritium 20.000 natural ternperature. At no time shMI these WARM-
Stron~um.90 e

designated waters be raised above 80 "F as ¯
result of waste

Gross Beta pan, tie acbv~ 50

Uranium 20 For waters designated COLD, water
shall not be altered by morn ~an 5 "F above MeLoCVL . r~x~= . =~a = 10"~ natural temperetum.

Temperature objectives for e~K:!osed bays and
estuaries are specif’~l in the "Water Quality Control

Solid, Suspended, or Se~eable Plan for Control of Temperature in the Coastal and
Interstate Waters and Enclosed Bays of California"Materials                                 (Thermal Plan), ino/uding any ~ thereto.

See Chapter 5 for a descriplion of Me ThermalSurface waters carry various amounts of su~endad
P/an.and settleable materials from beth natural and

human sources. Suspended sediments limit the
Toxicilypassage of sunlight into waters, which in turn

inhibits the growth of aquatic plants. Excessive
Toxicity is the adverse response of organisms todeposition of sediments can ¢lestroy spawning

habitat, blanket benthic (bottom dwelling) chemical or physical agents. When the adverse
organisms, and abrade the gills of larval fish. response is mortality, the result is ~ acute

toxicity. When the adverse respom, e is not mortality
but instead reduced growth in lanral organisms orWaters shall not contain suspended or setl/eable
reduced reproduction in adult organisms (or oth~"material in concentrations that cause nuisance or

ec/verse/y affect benet’~cia/usa& appropriate measurements), a cri0ca/life stage
effect (chronic toxicity) has ¢ccun’ed. The use of

Taste and Odor aquatic bioassays (toxicity tests) is widely accepted
as a valid approach to evaluating toxicity of waste
and receiving waters.Undesirable tastes and odors in water are an

aesthetic nuisance, can impact recreational and All waters shall be maintained free of toxicother uses, and can indicate the presence of other
substances in concentrations that are toxic to, orpollutants, that produce detrimental physiological responses
human, plant, animal, or aquatic I~/e. Comptiarg~Waters shall not contain taste or odor-produong with this objective will be dete~ by use ofsubstances in concentrations that impart
indicator organisms, analyses of species ~hversity,un~leslrab/e tastes or o~lors to fish f~esh or other
population density, growth anoma#e~, bioassays ofedible aquatic resources, cause nuisance, or
appropriate duration or other appropriate methodsac/verse/y affect beneficial uses. as 3pec~ried by the State or Regional Board.
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The survival of aquatic life in surface waters. Where natural turbidity is greater than 50 NTU,
..--. subjected to a waste discharge or other controllable increases shall not exceed

water quality factors, shaft not be less then that for
the same waterbody in areas unaffected by the Allowable zones of dilution within which higher
waste discharge or, when necessary, other (x)nttol concentrations may be tolerated may be defined
water, each discharge in specific Waste Discharge

There shall be no acute toxk:#y in ambient ~
including mixing zones. The acute toxicity objective
for discharges dictates that the average survival in Regional Narrative Objectives for
undiluted effluent for any three consecutive 96.hour

Weti~rtd$static or continuous flow bioassay tests shMI be at
least 90%, with no single test having less than 70%

In addition to b~e regional objectives for inlandsurvival when using an established USEPA, State
surface waters (including wetlands), the followingBoard, or other protocol authohzed by the ~ narra~Ne obtectives apply for the pmteclion of

Them shall be no chronic toxicity in ambient
outside m~x#~g zones. To determine comp#ance
with this objective, critical life stage tests for at least
three species with approved testing protocols shall Natural hydrologic conditions necessary to support
be used to screen for the most sans#ive species. ~ phys~ai, chemical, and biological
The test species used for screening shall inckide a cheractenstica presant in wetlands shall be

vertebrate, an invertebrate, and an aquatic pler~ pmtacted to prevent aignit~ant adverse effects on:
The most sensitrve species shall then be used for
routine monitonng. Typical endpoints for chronic ¯ natural temperature, pH, dissolved oxygen,
toxicity tests include hatchabillty, gross and other natural physical/chemical
morphological abnormalities, survival, grow~, and ¢onditk:ms,
reproducbon. ¯ movement of aquatic fauna,

¯ surwval and reproduction of aquatic flora and
Effluent limits for specific toxicants can be fauna, and
established by the Regional Board to control ~ ¯ water teve~s.
identified under Toxicity Identification Evetuat~ons

Turbidity F_x~st~ng habitats and associated populations of
wetlands fauna and flora shall be maintained by:.

Turbidity is an expression of the optical property
that causes light to be scattered in water due to ¯ maintaining substrate characteristics
particulate matter such as clay, silt, organic matte~, necessary to support flora and fauna which
and microscopic organisms. Turbidity can result in would be present naturally,
a variety of water quality impairments. The ¯ protecting food supplies for fish and wildlife,
secondary dnnl0ng water standard for turbidity is 5 ¯ protecting reproductive and nursery areas,
NTU (nephelometric turbidity units), and

¯ protecting wildlife conklors.
Waters shall be free of changes in turbidity thM
cause nuisance or adversely affect benaficiat uses.
Increases in natural turbidity attributable to
controlieb/e water quahty factors shal/ not exceed Regional Objectives for Ground
the following limits."

Waters
Where natura/ turbidity is between 0 and 50 NTU,
increases shaft not exceed 20% The following objectives apply to all ground waters
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Bacteria Human activities and land use practices can
influence inorganic constituents in ground waters.

Total and fecal coliform bacteria are used to Surface waters carrying abnormally high levels of
indicate the likelihood of pathogenic bacteria in salts (e.g., irrigation return flows) can degrade the
waters, ground waters that they recharge. Abnormally high

levels of inorganic constituents can impair and
In ground waters used for domestic or municipal preclude beneficial uses, For example, high leve~s
supply (MUN) the concentration of coliform of boron preclude agricultural use (especially for
organisms over any seven day perkxl shall be less citrus crops) of ground waters. Hard waters
than 1.1/100 ml. present nuisance problems and may require

softening prior to industrial use.
Chemical Constituents awd Radioactivity

Numehcel mineral quality objectives for individual
Chemical constituents in excessNe amounts in groundwater be.sins are contained in Table 3-10.
drinking water are harmful to human health.
Maximum levels of chem..el constituents in drinking Nitrogen (Nitrate, Nitrite)
waters are listed in the California Code of
Regulations and the relevant ~x~its are described High nitrate levels in drinking water can cause
below, health problems in humans. Infants are paYdculedy

sensitive and can develop methemoglebinemia
Ground waters designated for use as domestic or (blue-baby syndrome). The primary drinking water
municipal supply (MUN) shall not contain standard for nitrate (as NO3) is 45 mg/L (DHS,
concentrations of chemical constituents and 1992).
radionuctides in excess of the iUnits specit’~:l in the
follow~ng provisions of T~tle 22 of the California Human activities and land use practices can also
Code of Regulations which are incorporated by influence nitrogen concentration in ground waters.
reference into this plan: Table 64431-A of section For example, effluents from wastewater treatment
64431 (inorganic chemicals). Table 6,1431-B of plants, septic tanks and confined animal facilities
Section 64431 (Fluoride), Table 64444-A of Section can add high levels of nitrogen compounds to the
64444 (Organic Chern~cels), and Table 4 of Section ground water that they recharge. Irrigation water
64443 (Radioactivity). This ~n~orporation by containing fertihzers can add high levels of nitrogen
reference is prospective ~ future changes to to ground water.
the incorporated provisions as b~e changes take
effect. (See Tables 3-5, 3-6, 3-7, end 3-9.) Ground waters shall not exceed fO mg/L ni~

as nitrate-nitrogen plus nithte-nitrogen (NO~N +
Ground waters shaft not contain concentrations of NO2.N), 45 mg/L as nitrate (NO~, 10 mg/L as
chemical constituents in amounts that adversely nitrate-nitrogen (NO3-N), or I mg/L as nitrite.
affect any designated be~ use. nitrogen (NO£N).

Mineral Quality Taste and Odor
Inorganic constituents in ground waters are largely Undesirable tastes and odors in water are an
influenced by thermodynamic reactions that occur aesthetic nuisance and can indicate the presence of
as ground water comes into contact with various other pollutants.
rock and soil types. For example, ground water that
flows through becls of gypsum (CaSO4,2H20) Ground waters shaft not contain taste or odor-
t~/pically has relatively high levels of calcium cations producing substances in concentrations that cause
and sulfate anions. Ground water flowing through nuisance or adversely affect beneficial use&
limestone (CaCO3) also has relatively high levels of
calcium cations, but coupled with bicarbonate
anions instead of sulfate. Ground waters with these
ions at levels greater than 120 rngJL (expressed as
CaCO~) are considered hard waters (Hem, 1989).
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, V
Table 3-10. Water Quality Objectives for Selected Constituents in Regional Ground Waters:

O

B~In BASIN OBJECTNES (regaL)
No.’ TD$

I
Suite r..hlodde i aoroe

Pitas P~; Area =                                                N~ ~

West of S~l~r Mountain Road 1,000 300 200 1.0Ce~ml am 700 S0 100 1.0S~ar am 700 2S0 100 0.5
24-2 Lower Ojal Valwy

0.5
West of San Antonlo-Senlor Car,/o~ C~eks 1,000 300 200 0.5

V~,’~ra ~,~,~- V;,,~,~

San Antonio Cr~k ~ 1.000 300 100 1.0Lower Venlum ~ ,SO0 SO0 300 1.5
Venture C~,-~-" ¯

4-4 Santa C~m-Pir~ Creek me
Upper area (above Lake Ptv)
Lower area east of Piru Creek 1.100 400 200 2.0
Lower area west of I~.u Creek 2,S00 1~00 200 1.5

Sant~ C~r~-sas~e Creek m 12.00 600 100 1.5
Tope Tol~ (upper sa~e) me

900 350 30 2.0F’dlmom area
~’~ Pole Creek Fan m
~ Soulh sicle of Sam C~m River 2,000 800 100 1,0

R~maining ~ m 1.500 800 100 1.1

West of ~ Road 1.200 600 100 1.0
Oxnlrd Ptlin 2,000 800 110 1.0

O)mard Fombay
Confined I~J~lrl 1,200 600 150 1.0

1,200 600 lEO 1.0Unconfined and pert:h~d ~
3,000 1,000 SO0 -

Confined
UncanEned and pen::hed mZulm’~ 700 300 lEO 1.0

4-7 ,~u’ro, yo Santa ~
~00 300 1 SO 1.0

4~ Las ~ Ydey
Sou~ Las Posas area

NW of Gr~ne$ Cyn Rd & LA Ave & Somis Rd
700 300 100 0.5E of G~mes Cyn Rcl and Hitch Bird

2,S00 1~00 400 3.0S of LA Av~ belween Somis Rd & Hk:h B~I
1 ,S00 700 250 1.0Grimes Canyon Rd & B~oa<l~y area

250 30 30 0.2Nor~ Las Poses area
50O 250 150 1.0

4-5 Upper Santa Clara
Ac~on Valley 550 150 100 1.0Sierra Pelona Valley (Agua Duke) 600 100 100 0.5Upper M~nt Canyon 700 150 100 0.5Upper Bouquet Canyon 400 50 30G~en Valley 400 50 25 -Lake Ehzabeth-Lake Hughes area 500 100 50 0.5

-
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Table 3-10. Water Quality ObJectlve~ for Selected Cormtltuent~ in Regional Ground Wetem" (cont.)

Basin ~
OBJECTWE$

No.i TD$ Sulfate -f’. ---~’P~k:ll
4~.07 Eas;~,-n S~-~;a Clara

Santa Clem-M~ Canyo~ e00 150 150 1.0Sou~ Fo~k 700 200 100 0.5P,~cerla Cam/o~ 700 150 100 0~,Santa Clam--Bo~uet & San Fmnc~tulo Canyon~ 700 250 100 1CaMalc .Velby 1,000 350 150 1Baugus .4qui~r ....

Sk~ V,~il~y Barn
ConMed aqullm~ 1.200 SO0 ISO 1o0UnconM~l ~ ....

G~brand Basin ~00 350 50 1.0
4-10 ’Conejo V:,,,~ 800 250 15o 1.0

Cenlral Balm 700 250 150 1.0we~ Coa~ Bern 800 250 250 1.~Holywood ~ 750 100 100 1.0Sant~ Monlc~ Barn 1,000 250 2004.12 San F’~T,a,-~O
Sylmar ~ 600 150 100 0.5Verdugo ~ 600 150 100 0.5San Fernando Barn

West of Highway 405 800 300 100East of Highway 405 (o~ 700 300 100 1.5Sunland.Tugunge me" 400 50 50 0.5Foothill eros" 400 100 50 1.0Ams encomi)sssir~g RT-Tujunge~ 600 250 100 1.5N Hollywood-Whi~sE-LA/Vemugo.C~/~al Swings-
Heedwod~,s-Glendsle/Burbank WeE Fields

Nerrow~ sine (bek)w �onltuence of Ver~lugo 900 300 150 1.5Wssh wi~ ~e LA
Esgle Rock B~$in 800 150 100 0.5

Monk Hill sul)-bal~ 450 100 100 0.5Santa Anb m 4S0 100 100Pes~lena area 450 100 100Msin Ban Gal~el
W~mm me ’ 450 100 100Eastern eme t 600 100 100     0.5Puenta Basin 1.000 300 150 1,0

4.14 Upper S~r~ia Aria Valley
8-2 e ~ Oak Ilia 450 150 100 0.5Clammont Heighta m 450 100 50 -Pomona area 300 100 50 0.5Chino -’me 450 20 15Spsdra atom 550 200 120 1.0

4-15 Tierra Rejada 700 2.50 100 0.$
4.16 Hidden Valley 1,000 250 250 1.0
4.17 Lockwood Valley

1,000 300 20 2.0
4-18 Hungry Valley ancJ Peace Va!ley 500 150 50 1.0
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OTable 3-10. Water Quality Objectives for Selected Constituents In Regional Ground Waters’ (cont.)

L
B~bl BASEl

OBJECTNES (mg~.|

NO.’ TD$ Sulfat~ ChJorlde Bo~mt
4-19 Th~Jsar)d Oaks ~,~ 1,400 7O0 lS0 1.0
4-2o Russe, Va~ey

1Russe! Vary 1 ,SO0 S00 2S0 1.0Tmm!o Cany~ m 2,000 SO0 S00 2.0

2

I.i~em Canym area 2,000 S0¢ 600 2.0Laa Vwenem Canyon Imi 2,000 500 ~KX) 2.0
4.21    Cone)o-~erra Reiada V~r~c m ’ ....

S~ta Monica Mo~,~,-,s-sou~wn ~kq~es ’
Camnlo am 1.000 2S0 2S0 1.0Po~ Owm am 1,000 2S0 2S0 1.04-22 Mar~u Valey 2,000 S00 SO0 2.0To~anga Canyon urea 2,000 500 500 2.0

~�~pa I~nd _ - _ -s~n N~ Island 1,100 1~0 350 -Santa C~mlna b~n4 1,000 100 250 t.0S~n Cm ~ ....
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Statewide Objectives for Ocean detailed workplan will be developed with Regional
Waters Board staff and other agencies (if appropriate)

based on the specific pollutant and site involved.
The State Board’s Water Quality Control Plan for State Board staff and the USEPA will participete in
Ocean Waters of California (Ocean Plan) and the the development of the studies so that them is
Water Quality Contro~ Plan for Control of agreement on the process from the beginning of the
Temperature in the Coastal and Interstate Waters study.
and Enclosed Bays and EMuanes of California

Although each study will be unique, them am(Thermal Plan) and any revmion thereto, shall also
apply to all ocean waters of the Region. These several elements that should be addressed in order
plans are clescnbed in Chapter 5. Plans and to justify the need for a site-specific objectNe.
Policies. Copies of these plans can be obtained at These may include, but are not limited to:
the Office of Legislative and Public Affairs (OLPA) in
Sacramento or at the Regional Board office. * Demonstration that the site in question has

different beneficial uses (e.g., more or less
sensitive species) as demonstrated in a UAA or

Site Specific Objectives that the site has physical or chemical
characteristics that may alter the b~ological

While many pollutants are regulated under federal, availability or toxicity of U’m chemical.
state or regionally applied water quality standards,
the Regional Board supports the idea of developing ¯ Provide a thorough review of current technology
site-sbec~fic objectNes (SSOs) in appropriate and technology-based limits which can be
circumstances. Site-specific, or reach-spec~c, achieved at the facility(ies) on the study reach.
objectives are already in place for some parameters

¯ Provide a thorough review of histohcel limits and(i.e., mineral quality). These were established to
compliance with these limits at all facilities in theprotect a specific benef~al use or were based on
study reach.antidegradation policies. The development of site-

specific objectives requires complex and resource
¯ Conduct a detailed economic analysis ofintensive studies; resources will limit the number of

studies that will be performed in any given year. In compliance with existing, proposed obj.
addition, a Use Attainability Analysis (UAA) study
will be necessary if the attainment of designated - Conduct an analysis of compliance and
aquatic life or recreational beneficial uses is in consistency with all federal, state, and regior~
question. UAAs include waterbody surveys and plans and policies.
assessments which define existing uses, determine

Once it is agreed that a site-specific objectNe isappropnateness of the existing and designated
uses, and project potential uses by examining the needed, the studies are performed, and an ob~
waterbody’s physical, chemical, and biological is developed, the following cr~teha must be
charactenstics. Under certain conditions, a addressed in the proposal for the new objective.
designate0 use may be changed if attaining that use
would result in substantial and widespread ¯ Assurance that aquatic life and terrestrial
economic and social impacts. Uses that have been predators are not currently threatened or impaired
attained can not be removed under a UAA analysis, from bioaccumulation of the specific pollutant and
If a UAA study is necessary, that study must be that the biota will not be threatened or impaired by
completed before a SSO can be determined. Early the proposed site-specific level of this pollutant.
planning and coordination w~th Regional Board staff Safe tissue concentrations will be determined fl’om
will be chtical to the development of a successful the literature and from consultat~ with the
plan for developing SSOs. California Department of Fish and Game and the

U.S. Fish and Wildlife Service.
Site-specific ob~,~-tives must be based on sound
scientific data in order to assure protection of For terrestrial predators, the presence, absence,
beneficial uses. There may be several acceptable or threat of harmful bioaccumulated pollutants
methods for developing site-specific objectives. A be determined through consultation with the
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Cal~omia Department of Fish and Game and Ihe
U.S. Fish and Wildlife Service.

¯ Assurance that human co~sumerl Of lib
shellfish are cuffently protected from
bioaccumulation of the study pollutant, and wll not
be affected from bioaccumulation of this ~
under ~ proposed site-spacific

¯ Assurance that aquatic life is curr~tly, and ~ be
protected from chronic toxicJty from the pmlx~d

¯ Assurance that the integrity of the
ecosystem w~ll be protected und~ the ~

¯ Assurance that no other beneficial ule= ~ be
threatened or impaired by the propo~ ~

5
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4. STRATEGIC PLANNING O
=’ AND IMPLEMENTATION iT_.,
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approach can be an effective means of (other than into a commune/sewer sy,~lern) must
controlling pollutants from many nonpoint describe the quantity and nature of the proposed
sources, discharge in a report of waste discharge (ROWD)

an NPDES application. Upon review of Ihe ROWD
¯ Rernedlatlon of Pollution: The Regional or NPDES application and all other pmlJnent

Board oversees remedlation of both ground and information (including comments received at a
surface waters through the investigation of public hearing), the Regional Board w~i consider the
polluted ground water and enforcement of issuance of Requirements that incorpora~
corrective actions needed to restore water appropriate measures and limitations to protect
quality. These activities are managed through publ=c health and water qua~ty. The basic
eight programs, namely: Underground Storage components of the Requiremm~ include:
Tanks; Well Investigations; Spills, Leaks,
Investigations and Cleanups (SLIC); ¯ discharge limitations (indudi~, E’ required,
Aboveground Petroleum Storage Tanks; U.S. effluent and receiving ~
Department of Defense (DOD) and Department
of Energy (DOE) Sites; Resource Conservation ¯ standard requirements and pmuisions oulrming
and Recovery Act (RCRA); Toxic Pits Cleanup the discharger’s general dischage ~::luJrent~ts
Act; and Bay Protection and Toxic Cleanup. and monitonng and reporting ~;

an~
These programs aro designed to return poEuted
sites to productive use by identifying and eliminating ¯ a monitoring program in which the discha~ is
the sources of pollutants, preventing t~ spread of required to collect and analyze samples
pollution, and restoring water quarry, submit monitonng reports to the Regional

on a prescribed schedule.

Control of Point Source Discharges are categorized according to their Ihreat
to water quality and operational complexity (TablePollutants 4-1).In addition, discharges to sudace wate~ are
categorized as major or minor discharges. Fling

Introduction - General Information and annual fees are based on these categorm.
about Regional Board PermittJ’ng W~Rs or WRRs usuaZ~/eo not have an

date but are reviewed periodically on a schedulePrograms ~ased on the level of threat to water quality.
NPDES permits are adopted for a r~,-year

All wastewater discharges in the Region - whett~
to surface or ground waters - are subject to Waste Most Requirements aro tailed to =pec~ ~mste
Discharge Requirements (WDRs). Likewise, all discharges. In some cases, however, discha~es
rouses of treated wastewaters are subject to Water can I:e regulated under general Requiremants
Reclamation Requirements (WRRs). In addition, (Table 4-2), which simplify the permit process for
because the USEPA has delegated responsibility to certain types of discharges. These
the State and Regional Boards for implementatx)n of Requirements are issued administre~,e,’y to ~
the federal National Pollutant Discharge Elimination discharger after a completed ROWO or NPDES
System (NPDES) program, WDRs for discharges to application has been filed and the Executive Ol~er
surface waters also serve as NPDES permits, has determined that the discharge meets the
These programs are the legal means to regulate conditions specified m the general Requirements.
controllable discharges. It is illegal to discharge
wastes into any wate~-s of the State and to rouse Point source discharges include ~ ft~rn
treated wastewaters without obtaining appropriate municipal sewage treatment plants, indusUial and
VVDRs, WRRs, or NPDES permits (all of which are manufactunng facilities, shq)yards and power
hereinafter referred to as Requirements). generation stations (see examples in Table 4-3).

The Regional Board currently administers
Any facility or person who dzscharges, or proposes approx=mately 1,200 Requirements for these
to d=scharge, wastes or makes a material change to cl~scharges, including 37 sewage treatment facilities
the character, location, or volume of waste w~th design flows of over 100,000 gallons per day
clischarges to waters in the Los Angeles Region (Table 4-41 F=guro 4-1). Major or s~ni~cant
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Table 4-2. Summary of General WDRs" and NPDES Pemdts Issued by the State Board and the Regional

General WT)R for land -~,,,~nt of ~,;,-,,;mml ~,--~;-,~.o,’,
~,i~,dnes leaking underground and above ground tank~.

(On:let No. 90-148).

to surface waters in Los Angeles RNer and Santa Clm’a I~ver v~4 le~8asins (O~ler No. 91-92).

General WDR for ~-’~’~- an~e of non~azs;-’,~s ~.~.~,.~.j studs
~-,,~,,;~m’.~nlammated soil. exosvallon ~4s.and other wastes m Los ,~d’~eles ~ ~nd Santa ~

Basins (O~er NO 91-g3).

General WDR for p~i~ subsurfaos ~,~_~,-: d~; ;,;~.,.T~ in
~ ~ dev~lownen~s.areas whers ground wa~er iS used Ot may be u~ed Ira’

purposes (O~der No. g1-g4).

Clars RNer Basins (Omer No. 91-111),

General NPDES p~,Tr,~ and WDR for d_~-_-’~..;,-~r;,s �~ &,~,,. ~,~,.;
Swf~os nmoff discha~el from industrialaSso¢~i~l w~ induml acbvibes oxcludin9=cbvibes (O~der No.

runoff assoc~te¢l ~ �on~uc~o~ m
(Omer No.

General NPDES p,~,-~, and WDR for d~scharge of ~mund ;,;:.-~ Treated grou~l water to cleanup waters polluted w~ petn:~umf~om invesbgsbon and/or �~ean up of petroleum fue~ ~ to
fuel, ground water extracted during pun~ tolta, and wellsurface wa~rs in the Los Angeles and Santa Ctars ~ Basins
dev~opm~t and pu~gin9.(C~er No. 92-91).

General WDR for N)ec~fied dsr~arges to groun~ ~ In Santa
Hydrostabc tos~g of tanks, p~pes, and storage vessels;Ciara RNm’ and Los AngeJes RNer SaMII
ce~st;,uc~x>n dewatenng: dust �ontmt appIPJbon; water In, alton(O~ler No. 93-10).
storage r/stems; Subten’anean leapsge dewatenng; weil
4mmlo~n~nt and test pumping; aquifer tosbno; and monitoring
vm4 consm~cbon.

Genersl WORI can be ~ssued by the Execubv~ OITl:w ,adhout fofmaj BO41RI .,kcSon.
"State Board Ocder.

dischargers of the Region, as of February 1994, ~
WORs usually do not have an expiration date (with

into the categories shown in Tabte 4-5.
Ihe excepbon of dredging WDRs and some Chapter
15 WDRs).

Waste Discharge Requirements
(WDRs) Land and groundwater-related WDRs (i.e., "Non-

NPDES" WDRs) are described in this section.
WDRs for discharges to surface waters, that also

All discharges, whether to land or water, are sub~ct
serve as NPDES permits, are described in the

to the California Water Code (§13263) and w~ be National Pollutant Discharge Elimination System
issued WDRs by the Regional Board Furthermore,

Program section, In general, "Non-NPDES" VVDRs
discharges to land are also subiect to Title 23, regulate discharges of privately or publicly treated
California Code of Regulations, either under Chapter

~omestic wastewater, cooling tower bleed off,
15 (eg,, mining operations and landfills) or unOer process and wash-down wastewater, and oil field
other chapters (e.g., wastewater treatment, erosion

bnnes These WDRs usually protect the beneficial
control projects, and certain septic systems), uses of groundwater basins but some WDRs are
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4-3. Examples of Industrial and Municipal Point Source Discharges to Surface Wator~Table

Oil ,~-,.~,-y ~--L.~ Oil, chermcal I~l~s, disso~v~l mineral Santa Montca Bay,
sa~, VOCs (BTEX"), 800, supernal Doming~ez C~annel. Lo~ Beach end

04 ~ek:l ~,~,r~ b~’~e ~.p~l BOD, COD, TOS, chlemle, set~esble Re~ in 9rmmdwste~Re~ ~y ~ Ca~n~e DW~wlmenl solids, ~u~oen~l ~*ds, oi and
of Conse~bon. £)iWston of 0~ ar¢l Gas sum Jr, heavy metais
Zoo _-_-:~’_-~;~rs Suspended solids. BOO, bact~M LOS Angeles River
Mu~.~’~_! Vs--~-,,~! p~anta BOD, COO, TDS, chlonde, sulfata. ~ inlend watts0 Paditc(See Table 4.4 for mo~ mformatxm) n~lenta. NH3. msk:lual chlo~ne, metals,

organic chemicals

non-�onlact), boiler blow4ovm dissolved minerals, set0eable ~ids,
chemical additives, tamperatura

r .,..., -----""’ ~’" Temperature, chemical a~l~ves, rrHnerals’ Los Angeles River, Los Cent0~
Santa Monca Bay. Los Angeles

C~ound ~-’--; from ~..T~,;~.~ Or ~-~.~ TDS. chlonde, sul~ta, VO~’s, (bTe.X), Reglon-wideoonsb-uclion de-watenn9 and ob~er petroleum

water

~-~--~; ~ii~w&~r Sull)erlded IOb:IS and nulnenS Pldflc O~ln
Shipya~l. boaly|~ .~i~ Oil and grease, metals (PIp, Cr), Long Beach Had~or, LOS Angeis~

suspended solids, sel~able sokls, TBT, l’taflx~, Paci~:

¯ These exarr~leS am poss~4e polutanta. Actual I~sence in al dis~ is no~ kfl~.
- BTE.X *, benze~~/lene

issued to protect surface waters in areas where ¯ Dredgingground water is known to exfiltmte from
grouno~v~er basins to surface waters. ¯ Oil field I:xines

Types of waste discharge b’,,at require WDRs under     Land
Disposal

¯On-site disposal systems (septic systems) The Regional Board issues WDRs for wastewatere
originating from landfills, surface impoundments,

¯ Holding/equalization tanks waste piles and land treatment units, mines, and
confined animal feedlots These VVDRs can be

¯ EvaporalJon ponds issued in cooperation with other state agencies
(Table 4-6), The Regional Board also administers

¯ Percolation ponds and leachfields the Solid Waste Assessment Test (SWAT) Program
to identify any landfills that have "k~.aked" wastes.

¯ Landfills
The Regional Board can also direct responsible

¯ Land treatment units (bioremecliatJon) parties to abate any condition of nuisance or
pollution from closed, illegal, or abandoned disposal
sites.
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Table 4-4. Sewage Treatment Faclllte~ with Desl! ’n Flow Greater than 100,000 Gallona per Day.

! facility Name

1993 Design ~.~.;;~,~ RedamaUon/ Treatment FutureAverage flow 1993/ watorbody percoMUolt ~ Mv~flow/Peak Projected
flow-MGD 20004EGD

Avak~n, C~/ of~ Avalon Wastewater Tm&~,,,eni 0.65/ 1.2/ P;~, C~,~ Secondery F’tant expansion plan (1994)Facil~ 200 2.0
~ bioiogiC~’l I~ondary

Burbank. C~y of~ Burbank Water Rec~n-,~uh 7.371 91 B~,~k ~,’.’~;,~,;,~ P~ns to Inc~eal~ lalas Te~l~ary Plant expansion plan (1994-. Plant 1600 15 Channel for il’~.~___~,~. 1996)Camardlo Sandabon D;~,t~;~: Water 3 91 6 75/ C~,;~ Creek Future plans Secondary Plan to o~nslnJcl phase II byReclamation Plant 7.0 seme
2004 wgh    ~,~"County Saturation D;st,~.~ of Los A,’~ge;es 340/ 385 F;,.,T,~ Oo~en N/A Advanc~l F~n fro’ full ~onderyCounty Joint Water Pollution Control Plant 460 " Idvlnoed

(2OO 0rimary prin~y/
secondary) (200 ~:ondsry

secondary)/
l~me

County ~;amta[ion Distr~’b of LOS Angeles 0.1241 0.2/ none IrdgMJon Secondary Plan to conned to DlabiorlCounty La Canada Water Reclamation Plant NA lame
Joint Ou~falCounty Sanitation Districls of Los Angeles 17.3/ 25/ Coyote Creek Planl to In(:~ease Tentlry l:~n to expand coplcily byCounty: Long Beach Water Rec.lamation Ptent 24.9 ¯ ~,me reclaimed use by ground 2010

water iojeclion and olher
by 1995

County Sand:arian Districts of Los Angeles 37 8/ 37.5/ San G~briel River Reclaimed use Terl~ry P~n kx Increased ~lumeCounty: Los Coyotes Water Re~amabon P~n~ 45.0 ¯ seme
County San~taUon Distrk:ts of LOS An~i 13.2/ 15/ San Jo~e Creek Indu~dgl, Igdcol~,nlel Te~ry I~n fro’ incme~edL".ounty~ Pomona Water Reclamation Plant 21.3 ° seme and It~J.~_.,t Use
County SamtaUon D~strJcts of Los Ange;~l 71.71 100/ San G~,;~,; Rl~r Ground~mtgr rochelle Te~llary P~n f~’ Incased volume(;aunty San Jose Creek Water Reclamation 116. I " ~ame and San .k)se Cree~ endPlan!

County: SauguS Water Rec~mation Plant 105 " 7.0
(excess la
d~verted to

Co-n~/SanCtion Dist~cte of Los Angela- 8.8/ 7.5/ =~;;-’= Cisr8 RJvor Ptsne fo~ mclair~l u~e To~imy " ’County: Valencia Water Rec~matton Plant 14.8 P~n for

County San~atmn C;s~,~,,~ of Los A,’;;~s 12.5/ 15.0/ San G;;,,-~ R~ Grouno~m~r mdm~ge Tertlmy I~n ~ In~m~ed
Plant end I~Jnl ~ ~



Table 4-4. Sewage Treatment FacJlJtes with Design Flow Greater than 100,000 Gallons per Day (continued).

ra¢,~y I, eeme
1993 Design Receiving ReclamatJon~ Treatment Future p~an~Average flow 1993~ watarbody percotaUon ponds levelfiow,’poek ProJec~d
flow-MGD 2000-MGD

Las V~rge,es Municipal Water Dist~:~ Tepla 8/ 16/ :.’.--:.~ Creek Plans increased sales of Terdary ~aembic sludge d~gesbon.Water Rec,~ama~on FallaCy 13 same reclaimed water canlr~ge dewatering.
(Cu~ent: 90% of effhJenl vessel tempesting end
from June-Sept.) benefices! museLos A~geles, City of. Depadment of Public 75/ 8’0/ Los Angeles RNOr Japanese garden. Te~lmry Possible Increase in capacityWorks: Denald C. Tdlman Water Re4:~mstJon 100 samePlant Wildl~te Lake. Lake
Balboa. Imgat~on.
Future groundwater
recharge.

Los Angeles, C~y of. DepaJlment of Public 350/ 4~0/ Santa MGn~,~ B~y West Basin Municipal Pdmaryl Upgrade (1998) toWorks: Hyperion Tmat~nen! Ptent 470 450 District plans to redainl secondary secondary pus oxygen, two
70 MGO by 1995 at ~ stage anaerobic digestion
farJl~y. Other muse.

Los Angeles. C~y of. Dep|~lment of Public 20/ 20/ Los ;,,~|,~;6s ,~a~ Plans to Increase Tottery P~n expansion proudWorks Los ,a~geJes-~iendala WaWr 27 50Reclamahon Plant reclaimed water sales.
Industrial USe.

Los A,~s. C~y of. Department of Public 18/ 30/ Los ~e.-~;~:j Hastier Plans for schemed ~se Secondary Ful eflbuen’t fllb’ot~OnWor~(s~ Terminal Island Treatment PhJnt 2(5 (dry) same (5 MGD) In t~40 (wet)
Los Angeles, CJ~ of. Depar’.~,~; of ~-~etJon 4 0/ 2.5/ Los ,~,ng~les Rl~,’~¢ N/A Phmerylchlod New tec~h(y underand Parks I~ Zoo Wastewater Treatn~ent 0.5 80 (over flow) othe~Pea nt hated construc~onC~ty sanitary
Los A~goJes. County of. Oepsrin~ent of Public 0.175/ 0.201 W;~;e* and ~&~ La~’,~pe 0pray Ter’~ry No chenge8Workl; Malibu Mesa WIItawltar Treatment 0.20 lime Canyons in, lUShPtanl

Los A~geies. County of. Department of Public 0 056/ 0.12/ N/A Leeching fiek:ll Tartary No changes entk:~patedWorks~ Tranr.~s ~;ewage Treab~ient Plant 015 lame
Los Angekbs. County of. Mech Dept.: ~3on 0.026/ 015/ N/A N/ARehab*l~a{~on Cenle¢ Secondary No changel
C~ai Valley Sanitary Distn~: O~aJ Val|ey 2.26/ 3.01 Venture R~ver Plans for reclaimed Seconde~ New far, JIW plan (1996) fo~Was~ewater Trea~’nent Plant 3.24 same                            water                                Tertiary
Oxnard. C~y of. Deperb’nent of Public ;,’;,~F,~: 16/ 37.11 Pao/flc C~&,. Plans for mctelmed Secondt~ Pten for taJlJtry t~stmentOxnard Was~ewater TreaVnent P~nt 25 same
San Buenavent~rn, City or, Venture Water 7.0/ 141 Santa Clam R~or Plan to Incroase use of Terttery Plan to update eJecblcal

Va0oy Water Quality Conb’OI Ptant             ~.6        seine

Jetty



Table 4-4. Sewage Treatment Facll~es ~tth Oeslgn Flow Greater than 100,000 Gallons per Day (c_-,..~nued).

F’I¢ IIIty ~;&a~ 1993 Design RocIN:F,I~ ReclamaUolV

flow/Peak ProJect~l
flow-MGD 2000-MGD

Thousand Oaks, City of, Utility C.~p&~.,~;~ 8.6/ ~0.5/ A,~o C¢.-,~ FubJf~ intgabon plans TedJary Advanced treatment’ usingH~ Canyon Wsstewater Trea~nen! PIInl 18.0 140
n ~t~llk)rddenlhflca~on

lhousand Oaks, C~y of. U~IW Depa,-;T,~ 0.175/ 0.75/ A~-~y~ C~-~ Fulum ~tgilk)n p~n~ ’    Secondary Tediary b-eib~ent byO~en Road Water Rec~ma~on P~nl 0.225 slme"
US NIvy: NALF Sin C;~-,~:.- Illnd 0.015/ 0,030/ P;~.,--"~ O~ln Pten Io Ul~ �l~lbl~d Secondary Add~Onll flow0029 --me w~r k)r du~ �onbtd capac~y, ~cma~ed dry~g

bed, c~ange to new
chem~ll I~llme~t Ind
aera~onVenturl, County of, Wlter Works D~ 1.92/ 3.0/ C;.’.;~-~ll Creek Redibne<l ~ TeflJiryl Ne~ tett~ry flc~y. PtenlMoorpark Wastewaler Tma~nenl Plant 2.12 3.5 perco~-~on ponds Secondlry �onsbl~.~ I maligned
d~bt)ulk)n systemV~n~ra. County of. Water Works G~;~L 0.107! 0.22/ R;v~P,,~ 8k)ugh no Seoondiry Convemk:n of STEP eystlmNye~nd Acres Wastewaler Treab~enl PIInt 0.128

Venturi, County of. WlMr Wod~l Di~k~ Pbu 0.12/ O20/ ~,,’;- C~rl RJVI~ Plrc~l~ofl ~1 Sl,¢ondiry No chiflOel Ifl~pltldTI1 strnent Faculty 0.147 lime
Venlurl Reg~nal SIn~l~ofl O~thct Ind 1.2/ 1.5/ C;:&~II C~k ~:llflll~Ofl rllervolr ~�~41dlry l~lnl lo ~l)grld~Cimrosa CVVD: Clmrosl Wlitewlter 1.4 lime IndTllab~enl P~lnt

Venturi Ro~ionll Sanitation I::;~;~,,~. Cliy of 1.0/ 1.5/ Santa Cllrl Rk~r Pltcollll~n pondl Secondary Curmnlly under Ixplnl~nFi~mor~ Waslewater Tmi~nenl P~nl 1.3 1 ,e
Venturl Reg~nal SanRa~on CL)b~. Lk~uk~ 0.04/ 0.15/ N/A No Pdmlry No chlngel Inlk~plildWaste Treatment FIc. #1, sludge t~atment 00~ lime
Ventura Regional Sinitabon D;~b~,,..L M,T,~.’,,Ivo 0.25/ 0.36/ N/A Perco~lion Pond~ Secondary No ¢hingelTreab~ent P~n! 0.35
Ventura Regk~nal S~n~o~ Dilbtc~ S~nt~ 2.04/ 2.5/ ~ C~tJ ~ ~ ~e TeSty N~ ~ ~Pau~" Wastewater Tmatrnent P~nl 2.6 lime

S~n~=~on Dis~ 0.32

P~l ~93 dm (lira 4 to e mo~h~).
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State waters and therefore a more ~ecum ~

4-5. Major or Slgn.’flcant NPDES and WI)R (Class Ii) is neoessan/.Table
Discharge Categories, Numbers of Permits a~l Landfill applicants must demonstra~ to hTotal Design Flow~.

Regional Board that the proposed ~isposal roll be in
a manner and setting such that waales d not

Cat~l~Oe/ Numtmr of To~I ~ adversely affect any waters. Cdteem for evaluatingp~m~ I~ from waste disposal ~ites include:
Slgnmcam {1~00

Oomest~¢ sewage 13 35.5 ¯ ~
Domesbc mage r~xed 26 1255.9
w~ ~n~,,s~l w~ste ¯ Leachate oollectk3n and mmo~l ~
solx:l waste 25 1.0 °
Wash water (bldgmV 1 0,03 ¯ S~ ~
manufa=w~ng)
Con,-= & ~on~-= IS s?oo.4 WDRs for active landfills include
�oo~ wa~ers ¯M detection and evaluation monitoring Wogrsms and
pmce. wast~ (Imlu~/ prescribed corrective actions for leakages. ~
manufacturing)- that close must be monitored for 30 years (40 CFR
stom~ water runoff -- 14 361 Parts 257 and 258) or longer if waslms IIose ¯
M~scellaneous "--" 5 21.1 threat to water quality (Title 23, ~ COd~ of

Regulations, Chapter 15, ,~2580).
Numbers ¯s of February 1994.
Total design flow numbers Indudee secondary dilchaegel The Regional Board has regulated ~ since(other categonls) from iome racisms. The I~mmmeflt=

the 1950s Many of the small older sites ~ bellml~:~d in.de rnul~le permb for ~ome major dmo’ta~e~.
par’0cu~rty munk:X~¯l sewage bea~’nent plan~, dosed and waste ~s now be~j ~ a~ ~

¯ ~ ~-n~fi~ ¯re bem~.ed for ".o d~sc~a~e:" .o( *’x~x~,~ regional landfills (see Table 4-8 for sla~us of al
f̄orm ru.o~. ~ 1.0 MGO ~own on ~-bte ~ ~x ¯ ~ landfills with ongoing groundwater monitoringben. programs; Figure 4-2 for locate:ms). The Region~- tn=u~ea powemtent=.

Board revmws and revises WDRs far aclive Class~ These numbers indK:=te ~ pttme~s or o~er ~.
~ InckJ~e= refinenea, shipyJ~s, J(lua~llure, ¯nil oemrs. III sites (there are no active CLass I o1" Class II sites

in the Region) to ensure consistency ~ revised
State requirements (T=tie 23, Catifon~ Code of
Regulations, Chapter 15), requires t4xjt’~ling Of
groundwater monitonng systems in order to identify

L~noYlll¯ water quality degradation, and reviews and
oversees the development and ~ Of

There are over 700 landfills in the Los Angeles proper closure plans. Article 5 of Chapter 15,
Region, of which approximately 30 are active; the adopted in 1991, specifies new guk:Mines for
remainder are inactrve or closed. The Regional siting of groundwater monitonng wels around
Board issues VVDRs to landfills that accept at least active landfills. In acldit~on, USEPA promulgated
one of the following types of waste (Table 4-7): regulations (40 CFR Parts 257 and 2~)8, "Subtitle
hazardous waste (Class I), designated waste [Solid Waste Disposal Facility Criteri~ in lggl,
(Class II), non-hazardous solid waste (Class III) and uniformly apply additional requirements to
inert solid waste (Unclassified). One significant dischargers of municipal solid waste. The Regional
issue in the regulation of solid waste disposal is the Board adopted Order No. 93-062 (September 27,
definition of designated wastes. Many wastes which 1993) which requires that all applicable ~
are classified as non-hazardous contain constituents lanclfills comply with these federal re~liatk:m$.
of water quality concern that could become soluble
in a non-hazardous solid waste landfill. Because of Class III landfills in the Los Angeles Region are
the need for greater containment requirements for listed in Table 4-g Former active Class I landfills
this type of designated waste, chsposal in a Class III include Calabasas, BKK, Palos Verdes, and Sin’d
,=.u.. ~.o. pose a u.=,== to the beneficiai uses of Vaiiey There are approximately 15 actwe inert
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Table 4-8. Status of Landfills (Active end Inactive) in Region that have Ongoing Groundwater
Monitoring Programl.

Azull Landfill (Azu~ Lind Votat~e o~gani¢ ~nd$ Ongoing �ontinuous detecbon monitedng ~ ~
Rec~rnatJon Co., In¢.) (VOCs) control.

B~ard LandM (Venlura R~I ~ chloride Inc~aled gas ext~cbon wel~ Is wel Is gmundwlter
Sani~on ~ extraction wella at Badard and one wed ~t ¯ coastal

a~te are reducing vlnyt ct~lohde exosedlnoos.

BKK LandNI West CoW~" (BKK Class I area: VOCI, heavy The groundwater monitom,g system lurfo~lndlng the
Corporabon) metals, ~em~-VOC$, general landfill �on~sts of over 200 wel~, Offlite wel dusterl

m~nerals am cun’~n~ be~ mimed b deten~ne ~e lmnt
C~II III Iraa: no de~�~bla me ¢on~=mmant ~ume ~om me indM
osnmm~an~ i~on program ong~ng.

Glandala)

Cmlabmsas LanoTdff (~n~ Heavy ~tela, VOC=, ~ $4~ unde~oing ~m~ mondo~ng.
D~stncte ~ Los ~ ~)

~Irnat ~n Vmm,,y (P...m~ma( Pmperll$ ~ cle~ contam~net~on ~ imndM. ~ unde~oing ~ mon~.
Co.)

~nd rand Grm~Q

Chqu~ Canyon LenoTd (Laidlaw VOCa, ino~gmn=: �ompoundS~ ~ action I~gram all be implementld.
Warn System Chqui=)

Coastal Landfli (Vm P,~gi~nal VOC~ Inc~ased gas ext~lcbon wel~ as wel as groundwatm’
SanlteUon Dt~lct) [<:laced] exl~ctJon we~ at Baird and one wel at coastal

am reducing VOCl exosedlnoss.

GeT Oil Site (’rex=co Producmg, inc) No detecmd �ontamination S~ undergo~g �letm:~n monitortng.

Graham Inc.)

Lupez Canyon Land~ (Cily of Los No det~ted ¢ontamanabon Add~onet up and �loys gradient wel~ ~tsteaed i$ I:~rt
Angeles Deparb’nent of Pub~ Wodc,t) of squired program Si~ undergoing detec~on

Manning I~ Sou~ {1=on’net | (LOS NO detected �ontarmnebon Inert landrd. S~e undergoing det~:bon ~m
Angeles County ~ WMD)

Manning PE No~tt (City of Inmndale) No �letecmd �ontaminabon Inert landfill. $~e undergoing detection monitoNtg.

Montebello Lind and warm NO detected contaminatx)n Inert landM. Site undergo=rig detecbon monitertng.
(Montebelto Land and Water Co.)

Nu-Way Owt Rod~ Land~i No detected contammabon Inert landfiM. SXe undergomg detectK)n monilortng.

Nu-Way Industries Land~ [ctosed} Detectable VOCI up- and NO statJsbca~ a=gnif~c~nt exosedence$.
clown-gradient
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landfigs; see Table 4-10 for Regional Board
procedures fo~ siting inert landfills. In addition,Table 4-9. Active Regional Class III Landfills.
there am several hundred inactive landfills tn the
Region, for which information about the nature of

County Agency/Owner Lar, dm~ wastes and possible impacts to ground water am
unknown at this time.

Venture Venture Baitan~
County ~eg~ona~ ~o~nd R~d The Regional Board also administers the SofidSanCtion

D~na Waste Water Quality Assessment Test (SWAT)
Program in the Region, pursuant to the California ’

wail Sm vaky Water Code (§13273). Section 13273, added in
Management 1985, requires owners of active or inactive non-
,Sen~msDiqx)MI of hazardous landfills to evaluate the possible
Carom=, In~ rnigrab~ of hazardous wastes or leachate from

Los A~gel~s AzuM Land Azma
County .R~eamama~’] In addition to requiring site evaluations, the SWAT

Program also:
Sun.ins Canyon

¯ provides deadlines for implementation of water
BKK I~<-We~ C4maa quality monitoring systems at active solid waste
city of Bud)Ink Stough P~ disposal sites;

Lak~-w w,m Ctmu*- Can,/e~ ¯ requires water quality monitoring systems at
sy~tm many ck)sed solid waste disposal Mes which

o,~.~,mnt of ¯ m:luims identification of leaking solid waste
P.~ wo~ d~onsal sites for ved~,ation monitoring and/or

remedial actions to be taken under the Chapter
San~’-~on Ca~ba~ 15 Program.

SpaSm In 1~, tho Regk~’l~l I~:~ard boron to require ~
landfill operator/owners prepare SWAT propo~ats to

v~ky ~ show how they would meet the requirements of
Com~)anyNVll~ Se~ 13273. Upon approval of proposals by the
Management Regional Board, the operators must collect
Dm)o~] groundwater monitoring data during four consecu~ve
SeMm~ of quarters and submit the combined data in a SWAT
Ca,~omia. Inc report. To date, the Regional Board has received
c~y of VVh~Je~ Savage Canyon approximately 75 reports. Several of the landffils

that detected problems underwent, or are
ConaolJd~ted P~t)~y Beac~ undergoing, verification monitoring. SWAT reports
D~po.~ submitted by owner/operators must include an
Doug Bombam T.,o Hamom analysis of the surface and ground water on, under,
Entemnses and within one mile of the solid waste disposal site

in order to provide a reliable indication of whether
¯ The Azusa Lsndfifl Rec~mabon site is cur~n~y ec~mpt]ng there is any leakage of hazardous waste, Reports

inerl wastes, A ruhng from State Board wil~ deterrmne must also contain a chemical characterization of the
whet~er I~e original 80-acre portion of Ule site ~ soil-pore hqu~d of those areas which are likely to be
continue to operate as a Class III tanc~fill pullu,nt to affected if the solid waste disposal site is leaking
Regional Board Order WQ 86-59 end State Board and compare that area to geologically similar areasO~der 91-01, near the solid waste disposal site which have not

been affected by the leakage of waste.
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~11 Sludge Use and Disposal

Table 4-10. Procedure~ for Siting Inert Biosolids, or sludge, are residual byproducts ofL~ndt111~. sewage treatment, water treatment, and certain
industrial processes. Heavy metals and vo~tile

Regional Board ~ ~ ¯ll~ ~ organic chem~..~Is tend to concentrate in sludge.
lend’fill¯ For this reason, USEPA and the Regional Board do

not allow the direct discharge of sludge to the ocean
^ mon~onng program a~oroveq by ~e Execute¯ or any other surface waters. Discharge to landO~cer must be in piece and mera~no prior to

must be carefully controlled because of potent~d~spolal of any mart waste. This ~ include ground
impacts on ground and surface water quality. Ifwater monitonng ¯nd waste dlMlOSal roporlalg In

the event that possible leakage from em lend~ is sludge is disposed at a landfill, it must be non-
obseweq dunng routine d¯teclxm monitoring, ¯n hazardous, and meet the moisture and liquid-solid
evaluabon moni~onng, ¯nd if nec~Mry, ¯ �ornlct~ ratio requiremellts of the rece~/kl~ I~tdrlL¯ c~on program e~’ni~r to those indued in Ch~oter
tS w~ be imps¯maned.

Under the NPDES program, sludge disposal is
DspoMI muet be metnc~ ~o ~en m. Orgmc regulated (40 CFR Part 503) as a self-im~
matena~ is ak)wed o~y in inWai~aet ~l.¯nt~es, program enforced by USEPA; the state does not
w~ ~ ¯xcep~n of ¯ maxrnum of s% by vok~me have delegated authority for implementing theof organk: matena~ from debm brahe. Fmble sludge program. Sludge reporting requirements¯ sbestoe, ¯~oh¯~� rnatonar, and mb~ ~ ¯m

(i.e., haulage information) for sewage ~matmer~¯pec~ally prohibited unless ¯lin~KI by Waeto
Discharge Requirements from lm R~in~l W~ter plants are included in their NPDES permits and
ou¯ity Co~ Boom. W~Rs.

Amm ~ ~ Wogmm mr to ~ The Regional Board encourages the use of sludge
¯ wow~ fo~ c~M m lendNis must be mined out or by-products thereof. Some ways ltmt sludge can
In¯telethon of predpltm~on and drma~ ¢omn~ I~

¯ dehydrated sludge as fuel in gas boilers to
~n~oe~)n o~ ~ by Reg~onad ~ mff ~ouU generate electricity (ash can be recovered for
be u>nduc~ at least o~e I~ Y~, use as a fluxing agent in copper smelting or in

cement ;xoducUon);S~l:~tnal of a ck~um plan is ~ fo~ review
and ¯pc.ov¯~ by the Exe~:~ ginger. ~ mn l¯

¯ sludge digester methane gas es fuol in gas~’~e g~nd wa~ ~o~n0 k~ ¯ ~

¯ ¯ chemically fixated sludge as landfill daily cover:.
le not al~,,ed (i.e., ¯aphal~J. A~alx: �ona~te (as adding chemical additives which fix heavy
defined by the Joint Coo~ratN~ Cornm~m~ of the metalS, reduce pathogens, and reduce free
Southern California Chapter, Anmrx:an Public WOdr~ to fon, n a cJay-iike soil for use as daily land~
A~soc~n, and Southern California (:)selma, and cover;,Aslo~t~ General contmct~:

¯Jk~. ¯ sludge as a soil amendment:, composting
dewatered sludge (pathogens are killed at
compostin9 temperatures);

Under Public Resources Code Section 45700, the * sludge as a nutrient source for non-edible mops:
State Board is required to rank all solid waste direct application to agricultural crops not meant
facitities throughout the State based on the threat to for direct human consumption (mixing, t~lling, Or
water quality. Other State Board reports prepared iniecting sludge into soil);
under this section detail the exlent of hazardous
waste at each solid waste disposal site, the potential ¯ sludge disposal directly in certain landfills; and
effects these hazardous wastes can have upon the
quahty of waters of the State, and recommended ¯ sludge disposal in-s~u.
actions needed to protect the qua!ity of water.
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Soil end Hazardous Waste Disposal ~x)d~es (e.g., mamas and lagoons),
and inla~ ~es and re~.

Contaminat~ ~il and other material must ~ demons~te ~t d~dg~ ~
treat~ or pro~dy dis~s~ in order to ~im=e ~veme ~ter quali~ i~ts
threat to the quali~ of su~a~ or ground watem. ~ ~nag~ such that ~
Di~harge~ are r~uired to submit an m~l ~s~ aff~. ~ging ~u~
of the matenal by a Stat~if~ ~rato~. If ~ e~m~ ~.
material is d~m~ h~a~ous, the di~ ~
mfeff~ to the California ~ment of Tox¢ SepUc S~
Substances Control. For non~a~s ~,
general ~Rs ~n ~ issu~ cn a ~by~

~e Cal~ W~er ~, ~~sis. All ~i~ ~eatment or dis~l ~
sets ~ ~e~ ~ ~ul~~nitohng and ~ng ~uim~n~. systems (i.e., ms~nt~ ~
t~ R~al B~ ~ ~~ne~l ~Rs ~able ~2) for di~ha~ of ~ tank syste~ u~er md~ ~s.h~a~ous ~ntaminat~ ~ils or other w~tes (~ Boa~ has de~at~ ~1 ~for 90 days) are issu~ for dis~l of up to 1~,~
de~nts )ufi~ to ~cubic yards of ~n~minat~ mate~l. If ~
si~m~ ~ellin~ ~kmatenal ~n~ins a~p~ble ~vels of ~1
H~ver, the R~i~ ~ m~~tro~um hyd~ns (~H) or ~
over muHipl~elli~ u~, ~~ntaminants, then ~ ~n ~ dis~ in a C~ III ~pt~ ~nk systems, a~ ~~ndfill at the discretion of ~e site o~mt~. F~
~in ~m areas, ~ ~11 asdilates over 1~,~ ~bic ya~s, N~
where ~p~ systems ~ ~~Rs ~ ~ui~. ~t~l ~ ~te a ~ q~

~neml ~Rs ~ab~ ~2) ~r i~s~ ~t ~
~e R~I ~ ~s ~issu~ ~r mate~als that m~t gu~eli~s ~ M~
~ab~ 4-2) ~r ~in ~ate ~treat~nt of ~tmleum hydr~n~mi~t~
~age dis~l syste~ m a~soils. Up to 100,000 ~bic yards of ~n~mi~t~
water ~ an im~nt ~ of~il ~n ~ mm~mt~, by ~nd ~eat~nL ~
~e~ ~ml ~Rs ~ to ~a~p~ble ~vels usual~ not ex~ing 1~ ~g a~ and ~ ~an We ~s mtotal ~troleum hyd~ns, within ~ y~r. F~r
~uim ~er a hyd~ ~discha~es over 100,~0 cubic ya~s, N~
~asums. ~Rs am ~t ~~Rs are n~, a~ in ~e and am ~t ~ui~

Re~iation tmat~nt includes b~~ (~ g~t~ ~ ~ ~.

a land ~atment p~ss) ~r hyd~
Waive~ f~ ~~n~minated soil fou~ on site a~ a ~

p~ss for ~tals ~n~minat~ ~ils. In-s~
~ R~al B~ ~n ~ ~dis~l (w~hout Peatment) ~n ~ al~, ~ a
the Catif~ia Water ~e (~1~9)~y~se ~sis, for material that is ~
su~ a~n is not against ~ p~~nsider~ to ~ a ~reat to su~ ~ g~
Di~ha~es el~ibte ~ s~ ~N~water.
for exam~es) must ~m~ ~

D~glng R~ui~ QualiW ~ P~ns. ~:

~e Regional Boa~ issues ~Rs ~r d~gi~
pro~ects to ~ntrol ~tential water quali~ im~

¯ ~ ad~uate~ r~u~t~ ~ ~ass~iated with removal an~ dls~l of ~
s~iments. In the Los Angeles R~ion, ~t ~e~; ~
dr~ging activities take pla~ within the Po~ of L~

* ~ a ~t~o~ of dilate ~Angeles an~ Long Beach to maintain navigat~n
R~ional Board ~ulations, gu~i~s,channels at the proof depth or to ac~mm~ate
Management P~cti~s wherenew development Dr~gmg proje~s ~h~lly
Board has obtain~ volunta~~ur in other pa~ially or fully enc~ water
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Projects Ihat reuse treated wastewaters and thereby
lessen the demand for higher quality fresh waters

Table 4-11. Waiver Conditions from WI)R~        are subject to Water Reclamation Requirements
(WRRs). T~tle 22, California Code of Regulations,

R~e~na~ Board wah, e~ D~vision 4, Chapter 3, descnbee the applicable
rectamabon criteria (Table 4o12). RequirementsS~ngla fa~y o’we,ing aubsu~ce m,~ge ~oo== from the California Department of Health Servicessysten~ wh~-J~ am instated in0 o~ in c~

~ ~oc=~ Oro~na~a (=a ~ by ~ ~ am incorporated into WRRs. Treated wastewata~
Omer No. 91-9W. subject to WRRs in the Los Angeles Region are

used for landscape imgation, recmat~o~N
single fam~y o’wa=kng awmming ~ warn ==i~oo~ impoundments, and to recharge ground water.insta~tJone which are �onetructe¢l and operat~l in

Vt~Rs are not needed for proces~�ompliaflc= ~ local
(R,=o~o, No. S,~-S). complel~ recycled during pla~t

~, Or~,,. d.~o., of ,~0,.-.~ ,= ,=~=,~ National Pollutant Dischargerotary mud resuP, mg from tt~ driC~ng ~f one oil ~1 m
Such a manner =at il ~ not be dumped Or allemed to Elimination System Program
~rain =to ,.~ water= of,, S==.

(NPDES)
Stet~ Board Waivers

The CWA authohzed the USEPA to regulate
Tormorary �onstruc~on dewaten,~ ~=:~a~ .t~e~ ~ source Ix~lutants to the waters of the United Slatesol-pce t~atment is not le~si~la ~ ~e ~lu=w/ot =he under the NPDES permitting program. The goal ofdisd~a~e is lcceptebla.

this program was to eliminate all discharges of
O~cha~a= from p~Wato =~ ~ ~t~o~al pollutants to surface waters by 1985. In 1974,
m~ooundmem= ==u~ b>~ California became a "delegated state" for i,~

NPDES permits. As noted above, the state iesues
a) �ont~uous ~ldition of dome=be wa~r and ~o NPDES permits as WDRs in accordance w~h aedd~Jve$ am used to main=in ~ lake quai~y

Memof~m of Agreement (MOA) between theb) *at weather condibons and he~oici0es are used o~ a
seasonal basi= for main=nan= of ~l aemm USEPA and the State Board, and a~ codified ~ the
¢ond~ons in I~e ~l~l>oundmant Califor’l~a Water Code, Chapter 5.

C) water spilled from an =~pound~erd through Ibe
addibon of new water, ~ actaon, or rainfall or

A standa~ NPDES permit generaly includes theover = spillway,
following components:

¯ Findings: official description of the facility,
processes, type and quantity of wastes, existing
requirements, enforcement acbons, public notice
ar~ ~olicab/e Water Quality Control Plans.

Waivers of WDRs are conditional and can be
terminated at any time by the Regional Board. ¯ E~ limitations: narrative and numerical limits
NPDES permits, described below, can not be fo~ effluent; discharge prohibitions.
waived.

¯ Rece~ water limitations: narrative and
Water Reclamation Requirements nurr~nca/ objectives for the receiving waters.

(WRRs) ¯ Provisions: standard provisions required by the
Reg~nal Board and by Federal law; expirabon

The State and Regional Board adopted the Policy date of permit.W~th Respect to Water Reclamation in California.
This policy, summarized and reprinted in Chapter 5, = Compbance/task schedules: t~’ne schedules and
directs the Regional Boards to encourage interim reporting deadlines for compliance.
reclamation of wastewaters and to promote water
reclamation projects that preserve, restore, or ¯ Pretreatment requirements: standard
enhance in-stream beneficial uses The Reg~onat pretmatment requirements for municipal facilities
Board waives fees for WRRs. (see bek~v)
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Y
OTable 4-12. Reclaimed Water:. Us~ and California Title 22 Health Requirements (�o~Jnued).           ~"

I¢~o~y~rds ~nd s~miiar areas o~er ~mas where I~e pubhc has srnilar ~cCess or exposure shill be ~
¯ dequat~ly a~sm~c~ed, oxidized, coagulated. �~arif~d. ~itered wamwaW ~ ¯
wastewater U~ated by sequence of unJl processes ~at will assure an eq~vlil~
degree of treatment and mbab~,ty. The wastewater shall be oonsk:lMod
dsmfected if the medium numOer of �obfoml organisms in ~te effluent do~ not
exceed 2.2 per 100 ml, as determined from the becleriologi~l mull orate
7 days for which anafy~es have ~fl �on~lltld, afld the nul~b~ o~
or0anilml does not exceed 23 per 100 nV m any llmp~.

Other uses (toitet flush, inOusbizl User must demonsblte that methods of tmzlment and mkabikty Matures d assure mn
coo~g wzter, procas~ ~ter, seamier equ=i degree of treatment and ml~b~ly.
Zlb’u$ion barrier)
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¯ Sludge requirements: sludge monitoring end pollutants that: interfere with biologic~ tmalme~t
control requirements, if necessary and not processes, contaminate sludge, and violate eater
regulated under separate WDRs. quality objectives of receiving watem. PO’P~s

reslx~sible for implementing and enforci~
¯ Monitonng program: specif’~c Iooat~ns of ow~ pretreatrnent programs, but are lubject to

monitonng stations and sampling frequency for USEPA and Regional Board ~ and
eli parameters limited m permit, k~c~udmg f~ow.

Storm Water Permi~
Pretmatment

Storm water runoff is runoff from land =udaces that
The 1972 amendments to the CWA established a I~rws into storm drains or directly i~o natural
separate regulatory program, called the National waterbodies during rainfall. Stmw~ water
Pretreatment Program, that requires removal of include flow through pipes and channell or
toxic and other non-conventional pollutants at their ~ over a surface. Storm water n~df
sources before the wastewater enters publicly- regulated by the NPDES program ~ afler
owned treatment works (POTWs). The USEPA has 1987 amendments to the CWA. I.listo~, many
developed pretreatment regulations for certain large manufacturers or industrial operato~
industries, nmoff (non-process wastewater) within ~

properties and discharged it to storm ~ or =ent
In addition, agencies operating one or more PO’RNs it to a sewage treatment plant. ~,
with a total design flow greater than five-milkon small industries and construction ~tes did
gallons per day am required to implement collect or monitor their runoff. The NPO~S Im~gram
pretreatment programs. Smaller POTWs that have now requires that this runoff be etiminat~
significant indust~al influent, treatment process regulated under a storm water permit. For
problems, or v~olations of effluent limitations, also infom~t~on about storm water, see the
can be required to pretreat influent. The Runoff in the Nonpoint Soume sect~xt of
pretreatment programs are designed to reduce Cha~ter.

Table 4-1:3, Storm Water General NPDES Categod~ (Genial Permit Major Cet~godel me ~

Induslr~l Fec~ Categor~s

atandard~, (40 CFR aub~hapter N)

~. Oil and Gas,’Mimng

N, Hazardous waste treatment, storage, or d~oo~al racily

v. Landfills, land appl~cabon sites, and open dumos ~at m~eive or ~ motored any industrial wastes from ~ ~4ed Immin

vi Recy~ng fac~libes, including metal sCrap yards, baltory mdame~l, salvage yards, end automobile junkya~a

vi~. Steam electric power generabrtg facikbes

viii Transportation tec~l~es which have vehK::te meintanance sho~s, egu~enl c~eenmg operabons, or aiq~ort de~:ing ~

ix Sewage or Wastewater treatment fac~leaes w~ �les~gn flows greater than 1.0 mgd or plants requU~m:l to have Wetma~me~

xi, Other manutectunng faol~es where materials machinery, or product~ are exposed to storm water

Construchon ActNrbes of five acres or more, mc~ucl~ng c~eanng, grad~j and excavation Construction wh~:~ resu~ in
O~stufoances of less than 5 ac~es requ=res a perm~ ~f the constTuc~on ectN~b/ ~ part of a larger common plan of deve~
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In November 1990, USEPA published initial permit
appl~..ation requirements for certain categories of
storm water discharges associated with industrial

Table 4-14. Drainage Areas and Associatedactivity and for discharges from separate municipal
Co..pennitteee of Los Angeles Countystorm sewer systems located in municipalities with

populations of 100,000 or more (55 FR 47990). Municipal Storm Water NPDES Permit
These NPDES storm water discharge permits
provide a mechanism for monitoring th~ discharge Phi=e e~ ~ .~,rea 1: santa Ilon~= Bayof pollutants to ’~aters of the United States" and for omi~g=
establishing appropriate controls to the maximum
extent practicable. ~e~x=m H~. Bave~ Hdls, co~=~)asas, colt=n=,

Ci~y, E! Segundo, Hen~os~ Beach, thglewond, LOS
Ange~= (CW and County), Malibu, Manhattan

In cases where there are existing NPDES permits I=m= vo~es Estate=, Rancho Palos Ver~es, Redondo
for wastewater discharges, the Regional Board Be=:~, Roiling Hils, Rolling Hills Estates, Slnte
incorporates storm water discharge provisions into Ik~==. Torrance, Venture County (portions of Venture
the same permit. Currently two types of NPDES Co~y am included within the LOS Angel~
storm water permits have been promulgated by the am=), West Ho~mm~xl, WesUake V’dlege

State and Regional Boards: ~ ~ ~ Am ;!: Upper Los ~

¯ Municipal permits for separate storm sewer ~ s~ G~el rover O~lrmge
systems located in urban areas with pepulat~ms ~ ,~�~- .~zu==, Basin Park.
of 100,000 Or rnora. 8ud=~k. C~lel~sas, Caltrana, Cl~mmont, Covth~,

Diamond Bar. Ouarte. El Monte. Glendale. Glendora.
¯ Statewide general permits (Table 4-2): Hi=l~en Hills. Indusl~y, Irwindale, La Caflada F~.

La Habra He, his, La Puente. La Verne. Los
~ w~l County), Monrovia. Montebel~. Mon~my(i) for industrial activities, excluding ~ P~=dena, Pomona. Rosemead, SOn D.n., SOn

construction. This permit covers 10 of the F~, San Gabriel SOn Martno, $,~n~ M~I~.
11 industnal classifications described in the sou~ El Monte, Sou~ Pasadena. Temple City, Walnut.
federal storm water regulations (Table 4-13); v~== corms
and ~ ~ Drainage Area 3: Lo~mr I~ A~(ii) for all construction projects ~mpachng fNe P.Jwr, Lm~r San G~brle! RJver and ~lnla Clam
acres or more, or smaller areas that ere part R~ Dm~,=m
Of a larger common plan, including

Alwnb~. Artes~, Ball, Bal~lower, Bell Gardens,excavation, demolition, grading and clearing. C=~r=n=, Camon, C~os, Commerce. Campion,
(USEPA is considering making this permit co~hy, Downey, El Segundo, Gardens, Glendale,
applicable to all construction sites as pan Of He.man Gardens, Hawthorne, Huntthgton
Phase 2 of the storm water program). ~.~xx~. La Cahada Fkntndge, LI Habri Heights,

Latumm(x~, La M~rada, Lawndsle, Lomita, Long Beach,
L~ Angeles (C~y and county), Lynwood,Municipal storm water runoff is covered under ~lo, Norwalk, Palos Vetoes Estates, I~mmo~nt.municipal permits for a single city, county, or groups P==x~en=, ~ RNera, Rancho Palos Verdee,

of cities and counties. The County of Los Angeles P.=ex~do Beach, Rolling Hafts, Rolling Hilts
requested and received an "early" permit in 1990, San= clenta, San= Fe Springs, S=gnal Hail, South
prior to the promulgation of the USEPA storm water Gas., South Pa~dena, Ton~nce, Vernon, Whilt~"
regulations, This permit covers the drainage basins
contained within Los Angeles County with cities
being brought into compliance under the program in
three phases (Table 4-14; Figure 4-3). The program in Los Angeles County is being
Regional Board is currently developing a similar implemented over three years:
municipal permit that will cover most of Venture
County (Table 4-15), including the cities of Oxnard, ¯ Year I: compilation of existing data on the
Simi Valley and Thousand Oaks which have storm drain system and identit’~.ation of existing
populations of greater than 100,000. The City of Best Management Practices.
Thousand Oaks will be issued a separate storm
water NPDES permit for drainage areas tnbutary to ¯ Year II; implementation of early action Best
Santa Monioa Bay. Each phase of the storm water Management Practices for cities, and regional
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Figure ~. Drai~ ~ins a~ ~ of ~e ~s Angeles ~un~ Munici~l s~m wmr NPDE~ ~m~
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monitoring programs for nonpoint source similar industries have similar types of discharges.
pollutants. Industries under this program must sample a

minimum of 20% or a minimum number of four.
¯ Year II1: implementation of additional Best whichever is higher, of the facilities couemd under

Management Practices that are city-specific an approved group program~
based on existing land use patterns and local
concerns. The Regional Board’s pen~ atr~ for

industrial faOlities is based on four.4i~ of priodUes:
Industrial general storm water NPDES permits baseline permitting, watemhed pewniling, indust~-
require that any ownerloperator of a site that falls speci~c permitting and faolity-speci~ I~
into one of the regulated categories and that (Table 4-16). General permits for Induathal ~
discharges storm water to waters of the United will not be less stringent than individual pem~ts.
States file a Notice of Intent (NOI) with the State Rather, the use of gene~l penm~ is Intmlded to
Board. As detailed in the general permit, the3e alleviate the administrative burden of issuing stoml
dischargers are required to eliminate most non- water permits to all industrial ~ NI pamlits.
storm water discharges, including illicit connections, whether general or individual, will also m~
to storm water drainage systems, compliance with all local agency mq~mment~ In

addition, industrial facilities must eliminate al non-An industrial ownerloperator must prepare a Storm storm water discharges from slorm dra~
Water Pollution Prevention P/an and a Mon~ormg unless they am authorized by an NPOES perm~ or
and Reporling Program if storm water leaves, or determined not to be a sounm of pollutan~ and
has the potential to leave, an industrial site. do not need an NPDES permit for
Industries can monitor individually, or apply for a General permits for other �~asses of
"group monitoring" program for like industries, water discharges will be considered as Itm naed
Group monitoring is based on the assumption that arises. Other industrial facilities nat regulated at

this time are expected to identify "hot areas" at their
facilities where runoff can contact poEutan~ or
aotJvities can release pollutants to runoff. Exam~Table 4-15. Drainage Areas and Co- of potential "hot areas" are stooge areas kw’ rawpermlttes ClUes and Agencies of the materials, sites used fo~ the sti:xage andVentura County Municipal Stoffn Water maintenance of equipment, and shipping andNPDES Permit. receiving areas. In addition, industhl faci~as are
expected to segregate stoan water (~=ham~m from

Drainage Area I: Venture R~er Dmlnage Basin these "hot areas;" and identify and implement
control measures in these and other areas at the

o~al, s~n Buenav~tura, Un~:omor=~l Ventur= facility consistent with local agency ~
County storm water control
bralnage Area 2: S~nla Ctara ~ Drainage
B==ln Dischargers am required to control

discharges through use of best ava=lable technologyI-"~mora. O=n=re, S=n ~ vemura. S=n= P=u~-. economically achievable (BAT) andUnincorporated Ventura County
conventional pollutant control technology (BCT) to

Drainage An~= 3: Co.e~u~ Cmk Dr=~ reduce pollutants and to use morn ~
a==~n controls, if necessary, to meet water qu~

Camarillo, Moorpark, Sm Va~ey. Thouund O~1~. standards. To date, the USEPA has eslablished
Unincorporated Ventura County technology-based numerical effluent imitations for

storm water discharges from ten indusl~’ial activitias
Drainage Ara= 4: 14=,bu Cmk (40 CFR Subchapter N, examples in Table 4-17).

Thousand Oaks, Unincorporated Ventura County
For construction activities, landowners am required

Oraln=ge Area S: Bayu~r.ntua~= to develop and implement a Storm Water POllution
Prevention Plan and assess the effeot~eness of

Oxnard, Pod Huenerne, San Buensventura their pollution prevention measures (control
practices). The NPDES permit establishes
requirements for the Notre of Intent (NO~) and the
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’ above, local agencies are required to effectively
Table 4-16. Four-tier Priority Strategy for address co~struction activities through their eady
Permitting Industrial Storm Water p~ann~ng and CEQA processes, as well as
Dischargere. italY-merit and develop control measures as part

their comlxehensive c~ltrol programs.

~, t . ~,,,,,, ~: Criteria for WDRs, WRRs, andT~ s,.~ eo.m ...a . w~ p-~ ~ ~
NPDES Permit Limit and1991 for storm water dmcha~el allociated w~th

,..,t,., .~,. Th~ ~.~)~ of M.,~ Provisions
discharges associated with indusbiai achvitiss in the
Regk)n wifl be allowed cov~rlge under thzl ~ The Regional Board refer3 to several guidanceBoam general permit. Requ~*ements for
Not~,~bon of Intent to be oovemcl under the general �:k~im~its or po~ioies in �abbY)ping ef~
perm~ and the ~chedule for sul~meal ~nd cerrC~an~ inc~d~g: USEPA’s Query Ct~er~ for
ara estab~shed m ~le parma. (USEPA, 1986) and a sedas of industly.spec~

USEPA Effluent Guideline Volumes (~
1let a. Wretched I~em~�: Docmmnts for Effluent I.imitatk)ns Guidetk~s end

F~s w~ watomhe~a (~atem~ned to be ~ Standards). S~te-specific efl~uent and race.rig
by industhal storm Wlter discha~ei will be tergetlKI w~ter Im~ts are developed to comply with nanal~
for individual or watorahed-spec~c 9eneral perm~ ahd numeral objectives in the Ca/~’nia OceanThe Regional Bosm w~, �ons~er waterahed-sC,~ctfx:

Pkln (1990), the California Thermal Plan (1975),perm~, on an is needed basis, for h~gh raseume ot
water-qua~ .¢sa~ed watersheds in ~e R~. the ~ and beneficial uses in this

Water Oual~y Commt Plan, and older Slate ~nd
Tier .I. Indu~Z~y-Sr~:lflc Permlmng: RegionaJ Board plans and policies. Other nearby

waste discharges, and the need to preventspedr, c indus~a~ categories w~ be temet~ for nuisance, are also considered. In addition, allindNx:lual or indusb’y.lpec~c ~ener,al I:)en~l~, Storm
water discharges from primary-metal industries, discharges must comply w~th Federal and Sta~ anti-
sutomob~e u~vage yams, ~oat yams, US dagredat~on (see Chapters 3 and 5) and anti-
Deparlnlent of Oekmse tecil~es #t b~e Region may be ~ (C~NA ~404)
s~nrflcant souro~s of pollut,lnlz, and as 14K:h, the
R~=..~ so,m ,,, con,~e~ is.u.g ~.ner., pe,~.) Municipal Effluent Limits (NPDES)or mdNidull pen’n~s) Ipecif~ fo the~e

Tier IV - Faclllty.,Sl~Clflc PlmzltUn~: Effluent limitations for munidpal NPDES peru’,its
m:luire (i) at least secondary treatment, (b) non-The terget.g of ~de~du.Z facWes ~ ~ty-q)~c
ocean disposal or recycling of sludge, (lii)permithng wig be dependent on several f~ctml

~c~ud~ng zpec~ chsractenstx=, cor~.x~y of cornpl~ance with health standards for coliform and
opera.ha, pelkJtX)n threat, sad others. Such ~ fecal bacteria, and (iv) confomlanos with water
will siso include those that have been found to be (~ofltact or 6sh habitat standards, if necessary.
unsu~ble forme other three hera of permilt~n9 In Sir~e 1977, all ocean dischargers have beengeneral, fac~l~-$pec~c permits am intended to be

~uired by USEPA to have secondary treatment.more rastrictNe than other bern of permitting
Some dischargers are not yet fully in compl~tos
with t~is requirement; however, USEPA has denied
~11 applications from POTWs in the Los Angelas
Region for federal 301(h) waivers which would allow

schedule for submitlal and compliance. Discharges modified water quality criteria for ocean discharge.
addressed by the permit include (i) pollutant Those POTVVs that submitled applications are now
discharges that occur during construction acbvibes, in the process of construc~ng secondary beatment
(ii) discharges of construction waste material, and fac~bes.
(iii) pollutant discharges in runoff after constructio~
is compieted Permit conditions must be consistent Specific Criteria for Site.specific
with local agency ordinances and regulatory Determination of Effluent Limits
programs; the intent of the permit is not to
supersede local programs, but rather to complement The Regional Board prescribes effluent limits after
them. Under the municipal permits described assessing the nature of the waste, treatment tevel,
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Table 4-17. Selected Point Source Catagode= Subject to Storm Water Effluent Limitation Guidelines
(se~ 40 CFR 411-443). "r
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Table 4-17. Selected Point Source Categories Subject to Storm Water Effluent Limitation Guidelines

~r,. (see ~,~,,,a,~ 40 CFR 411.443) r,~,~,~ ~(conUn"ed)’~
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Table 4-17. Selected Point Source Categorle~ Subject to Storm Water Effluent Limitotlon t~ledne~ T
(see 40 CFR 411-443) (continued).
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Table 4.17. Selected Point 8ource Categodee Subject to Storm Water Effluent Umitatlon Guidelines
(see 40 CFR 411-443) (continued).
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Table 4.17. Selected Point Source Categodee Subject to Storm Water Effluent Umitation Guidelinee
(see 40 CFR 411.443) (continued).

ConcentraUon

$tMld¯rd ItOtffl          Plrlns4~l"
Max fo~ any i ~O,,duy

I �~y
IPlwn9 Ind Roofin9 Id¯tedais " BPT ¯ TSS 0.038    I 0.02(Linoleum and pdntm:l

’. (k~1000kg of prod,�~) 0.0-S.0

: BAT ° TSS 0.019 i 0.013

I
~,gtlOOO~g of produ=) 0.0-S.0

~¯°r~Iowerlossmr ~lhannOt lel~,6.0, l~Iin

dilution or mixing zone, other discharges in the ¯ assignment of a portion of the loading ceba~
area, beneficial uses and ob~:~ves for me of the receiving water to each of the sources of
receiving waters, and relevant State and Federal waste, point and nonpoint;
guidelines and regulations.

¯ determination of lim~tions based on a formula
On a case-by-case basis, the Regional Board can that considers the water quality ob~--tJve and
allow a mixincj zone for compliance with receiving ambient background concentrations of each
water obiectives, in rivers and streams an approved substance and aXowed dilution ratio;
mixing zone can not extend more than 250 feet from
the point of discharge or be located less than 500 ¯ determination of limitations using statistically-
feet from an adiacent mixing zone. Since many of based ca{culations and information about the
the streams in the Region have minima] upstream effluent and receiving water, where suff, c~ent
flows, mixing zones are usua;ly not appropriate. In information exists to adequately characterize
lakes or reservoirs, it may not extend 25 feet in any emuent and receiving water,
direction from the discharge PO~nL and the sum of
mixing zones may not be more than 5% of the ¯ using discharge prohibitions to implement wa~er
volume of the waterbecly. ~s de~ailed in the States’ quality o~)jectives for a particular area; or
Ocea, P/an, o~ean dilution zones are determined
using standard models. ¯ for power plant discharges, determination of

limitations basec~ on a formula that incorporates
Water quality-based e~uent limitations for cooling water flow and combined in-plant wast~
clischarges to inlancl surface waters (SWRCB, streams.
1991a and SWRCB, 1991b) am developed in a
number of ways including: Effluent limits for ocean discharges are based on

objectives in the Ocean Plan.

BASIN PLAN - JUNE 13, 1994 4-30 STRATEGIC PLANNING AND IMPLEMENTAT)ON

R0047593



Standard Provisions in WDRs and State, or discharged or deposited whe~ it is, or
NPDES Permits probably will be, discharged in or on any waters of

the State, shall, as soon as (i) such per~)n has
Standard provisions are included in most Non- knowledge of the discharge, (ii) no~fication is
Chapter 15 WDRs and in all NPDES permits and possible, and (iii) notification can be provided
outline specific restnctions and requirements without substantially impeding cleanup or other
imposed by the Regional Board. Selected emergency measures, immed=ately notify the Of~ce
provisions which relate to prohibited discharges are of Emergency Services of the discharge in
listed below. A full copy of the standard pn~visions accordance w~th the spill reporting Ixovision of the
for either WDRs or NPDES permits can be obtained State Oil Spill Contingency Plan adopted pursuant
at the Regional Board office. NPDES starKtard to Article 3.5 (commencing with Section 8574.1) of
provisions are different from WDRs standard Chapter 7 of Division 1 of T~tle 2 of the Government
provisions. Code. This provision does not require mpor~ng of

any discharge of less than 42 gallons unless the
Selected Standard Provisions Applicable to Non- discharge is also required to be repolled pursuant to
Chapter 15 Waste Discharge Requirements Section 311 of the Clean Water Act or the discha~

is in violation of a prohibition in the applicable Water
General Prohibition: Neither the trealntent ~ the Quality Control Plan.
discharge of waste shall create pollution,
contamination, or nuisance, as defined by Section Selected General Requirements and Standard
13050 of the California Water Code. Provisions Applicable for NPDES Permlt~

Hazardous Releases: Except for a discharge ¯ Neither the disposal nor any ~ of wastes
which is in compliance with waste discharge shall cause poilution or nuisance.
requirements, any person who, without regard to
intent or negligence, causes or permits any ¯ Wastes discharged shall not contain any
hazardous substance or sewage to be discharged in substances in concentrations toxic to human,
or on any waters of the State, or discharged or animal, plant or aquatic life.
deposited where it is, or probably will be, discharged
in or on any waters of the State, shall, as soon as ¯ Wastes discharged shall not contain visible o~
(i) that person has knowledge of the discharge, (ii) or grease, and shall not cause the appearance
notification is possible, and (iii) notification can be of grease, oil or oily slick, or pef’aistent foam in
provided without substantially impeding cleanup or the receiving waters or on channel banks, wall,
other emergency measures, immediately notify the inverts or other structures.
Office of Emergency Services of the discharge in
accordance with the spill reporting provision of the ¯ Wastes discharged shall not increase the
State Toxic Disaster Contingency Plan adopted natural turbidity of the receiving mrs at the
pursuant to Article 3.7 of Chapter 7 of Division 1 of time of discharge.
Title 2 of the Government Code, and immediately
notify the State Board or the appropriate Regional ¯ Wastes discharged shall not damage flood
Board of the discharge. This prevision does not control structures or facili’des.
require reporting of any discharge of less than a
reportable quantity as provided for under ¯ The temperature of wastes dischanged shall not
Subdivisions (f) and (g) of Section 13271 of the exceed 100 "F.
Water Code unless the discharger is in violation of a
prohibition in the applicable Water Quality Control ¯ The discharge of any radioiogical, chemical, or
Plan. biological warfare agent or high level

radiologw.al waste is prohibited.
Petroleum Releases: Except for a discharge wh~h
is in compliance with waste discharge requirements, ¯ Bypass (the intentional divemion of waste
any person who without regard to intent or streams from any portion of a treatment facility)
neghgence, causes or permits any oil or petroleum is prohibited (w~th certain exceptions).
product to be discharged in or on any waters of the
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imposed by the supedor court in an amountSelf Monitoring, Compliance shall not exceed twenty-five thousand
Monitoring and Inspections (s25,o0o) for each day in which the violation

If warranted, the Executive Officer will issue a
Permits and requirements issued by the Regional Notre of Violation that is sent to the discharger
Board are generally self-monitored by each failure to comply with a predetemdned compiancl
individual discharger, with oversight by the Regional action/schedule.
Board. The Regional Board conducts pemxlic
inspections and compliance monitoring and, as Under the California Water Code, the Regiof~l
necessary, will take enforcement actions to ensure Board has several enforcement options avaJa~ to
compliance, compel compliance with a Board ord~. The

following is a brief overview of the ~
Serf Monitoring Program: Dischargers are actions available to the Regional Board
required to regularly collect samples of their waste references are to the California Water Code).
stream(s) and, in some cases, receiving waters and
submit results to the Regional Board. If the T/me Schedule Orders (§13300): Di~
discharger discovers that they are not in compliance operating under Regional Board orders who am
with their Requirements, they are required to take able to meet requirements, or whose actions
measures, including change of operations, in order ~reaten to violate requirements prescribed by the
to come into compliance. The monitoring and Regional Board, can be administratively isslied (by
reporting schedule is determined for each the Executive Officer) an order specifying a ~
discharger on a case-by-case basis, schedule for the discharger to take specific ~

which will correct or prevent the violation. ~
Compliance Monitoring and Inspections: schedule order may also include intehm limits
Regional Board staff conduct unannounced which the discharger must comply during the
inspections (including collection of samples) to schedule until full compliance is achieved.
determine the status of compliance with
Requirements. All major dischargers are inspected Cease and Desist Orders (§f3301): The Reglon~
at least once a year. Board may issue a Cease and Desist Order ,ittan a

Enforcement ¯ fails to comply with requirements or discha~e

Regional Boards are authorized to implement a
prohibitions contained in an NPDES pemdt oi" in

variety of enforcement actions to obtain compliance
Wt~Rs/WRRs;

with Requirements. Enforcement procedures can
be informal, such as a letter informing the

¯ fails to comply with a time schedule set by the

discharger of non-compliance and request~g the
Board in a time schedule older, or

discharger to comply with terms of its
Requirements, or they can be more formal, such as

¯ fails to take preventive or remedial action in the

an order prescribing needed changes and a t~me
event of a threatened violation of a Board ordar.

schedule. Generally, instances of noncomDliance
are first addressed by discussions at the site, via

The order requires the discharger to comply ~

telephone, or by letter with a request to correct the established requirements or prohibitions, to
w~th a time schedule, or, if the violation is

problem within a given penod of time. threatening, to take appropriate remedial or

The California Water Code (§13267) authorizes the
preventative action. The order may also msl~ct or

Regional Board to require any discharger to submit
prohibit the discharge of new sources of wa=~ to a

technical or monitonng reports. Failure to supply
community sawer system.

the required reports is a misdemeanor. Section
13268 permits the Regional Board to levy

Cleanup and Abatement Orders (§13304): 11re

administrative civil liabilities (e.g, fine) not Regional Board may issue a cleanup and abatement

exceeding five thousand dollars ($5,000) for each order to any discharger who has discharged wastes

day that the discharger fails to comply with the
without a valid Board order or who has ~, or

Sect=on 13267 request. Civil liabihty may also be
threatens to cause, a condition of pollution. The
order requires the discharger to c~an up waste or
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abate its effects or, in the case of a threatened State Board. In lieu of a civil liability payment, the
pollution or discharge, take other necessary Regior~ Board may require that the violator fund a
remedial or preventive ac~ons. If the discharger c~eanup or enhancement activity within the area of
fails to take action, the State Attorney General, at the discharge violation or for other environmentally
the request of the Board, may file a petition for benefic~l projects in the Region.
issuance of an injunction requiring compliance.
Alternatively, the ExecutNe Officer is authonzed to Judicial Civil Liability: The State Attorney General,
issue a Cleanup and Abatement Order upon a t~Jest from the Regional Board, may
admin~, petition the superior court to seek penalties in

excess of the fines that the Regional Board is
Adminlstra#ve Ch,,/I L/ab///ry: A CNil Liability (e.g., authorized to m’~oose. For §13350 violations (see
fine) may be administratively imposed by the cntena listed in Administrative CNil Liabilities section
Regional Board against dischargers who violate above), the court may impose civil liabilities up to
§13350 or §13385 or any oO~er Regional Board fifteen thouzand dollars ($15,000) for each day. For
order. §13385 violations, the court-imposed fines cannot

exceed twenty-five thousand dollars ($25,000) for
Assessments imposed for §13350 violations shall each day of viotabon.
not exceed five thousand dollars ($5,000), but shall
not be less than five hundred dollars ($500), for InJuncttee Relief: The State Attorney General or
each day the discharger is deemed to be in the appropriate county or Distr~ Attorney or City
violation. Section 13350 violations include: Attorney may, at the request of the Regional Board,

pe~K)n the Superior Court for injunctive relief for
¯ failure to comply with a Cleanup and Abatement any pemon not complying with submittal of required

Order or a Cease and Desist Order, reports and fees (§13360) or discharging wastes in
violation of the California Water Code (§13386), or

¯ violation of any Requirements which craates a whe~ there is evidence of irreparable damage
nuisance or causes polution; and (§13361).

any State w/~. Control of Nonpoint
Regional Boen:l can impose sanctions up to ten Source PoflutantsThe

thousand dollars ($10,000) for each day in which
the discharger violates §13385. Section 13385 In~:N~lCtJonviolations include:

Despite California’s significant achievements in¯ failure to furnish a report, filing a false report of
contro~ing point source discharges from municipalwaste discharge or a false technical repod, or
sewage t~.,atment plants and industrial facilities,failure to pay a fee when so requested; pollutants fi’om nonpoint sources continue to
degrade many of our water resources.¯ discharging warfare (radiologioal, chemical or
Approximately two-thirds of California’s watert)odiesbiological) agents into State waters;
assessed m the State’s Water Quality Assessment
Re/:x~ (1992) are threatened or impaired by¯ violating dredge and fill material permits; and       nonpoint sources of pollution.

¯ refusing to provk:le technical or monitoring Nonpomt source (NPS) pollution, as opposed toreports as requested by ttm Regional Board.
"point source" pollution (a discharge at a specific
IOCatK~ or pipe w~th the exception of irrigationThe Executive Officer is authorized to ~mpose an
return flows), generally consists of diffuse runoff ofAdministrative Civil Liability administratNely. If the pollutant-laden water from adjacent land. Thesedischarger so requests, a heanng will be held by the
pollutants are transported to waters by precipitation,Regional Board on the violabon and the amount of
imgat~on, and atmospheric deposition. Nonpointthe civil liabilit~ Funds collected from civil penalties sources have been grouped by the USEPA intcgo directly to the State Water Pollution Cleanup and
catego~es that include agriculture, urban runoff,Abatement Account which is administered by the
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construction, hydromodification, resource extraction, Development of the Statesilviculture, and land d~posal. These categories,
however, are not exclusive. For exantple, Nonpoint Source Program
agricultural operations contain bo~ point
(concentrated an~rnals) and nonpoint soun:e The CWA (§101(a)(7)) states:
(irrigation return flow) categories.

"it is the national po#cy that programs for the
Nonpoint source pollution has been studied for control of nonpoint sources of pollution be
several decades. Many of the earlier nonpoint cleveloped and implemented in an expeditious
source planning efforts generated excellent studies manner so as to enable the goals of this ACt to be
and reports; unfortunately, many of the met through the control of both point and nonpoint
recommendations have yet to be implemented. Due soumes of pollution."
to new requirements mandated as a result of the
1987 amendments to the CWA, a more focused, With the addition of specific nonpoint source
results-oriented approach is being in~ernented language in the 1987 amendments to the CWA
nationwide. (particularly §319), new direction focusing on

implementation of state nonpoint source

Early Nonpoint Source Pollution menagemant programs have been authorized.

Planning Efforts Section 319 requires that states complete two
documents by August 4, 1988, in order to be eligible

The CWA (§208) required State and local agencies for federal nonpoint source funding: an Assessment
to identify water quality pmbtems from both point Report describing the state’s nonpoint source water
and nonpoint sources as part of their ~ater quality, quality problems and a Management Plan describing
planning efforts. From 1974 to 1981, lederal grants plans to address the state’s nonpoint source
under this program provided funds to ~ates and problem~.
local agencies for identification of nonpoint source
problems and development of conlrol strategies. The State Board is responsible for implemehting the
Although many of these plans were never requirements of §319 and reporting to the USEPA.
implemented, this early work helped establish the In addition to authority under the CWA, the State
framework for existing state nonpoint source Board has independent authority to implement
programs currently being implemented under the requirements of §319 by means of Division 7 of 1~
CWA (§319). California Water Code, commencing with §13000.

Recognizing the need to assess the water quality The State Water Resources Control Board
effects of storm water runoff, the USEPA initiated completed its Nonpoint Source Assessment Report
the Nationwide Urban Runoff Program (NURP) in and Nonpoint Source Management Plan in 1988.
1978. This five-year program collected data on the The Assessment Report summarizes water quality
quality of urban runoff and its impact on receiving impairments due to nonpoint source and describes
waters. Objectives of NURP inck~led the regional, State, and Federal programs in California
development of a national database and analytical that addressed nonpoint source pollution. The
methodologies to examine the quality charactenstics Management Plan outlines the legal and institutional
of urban runoff, a determination of the extent to framework, objectives, and implementation plan for
which urban runoff contributes to ~ater quality the State’s program.
problems, and an evaluation of best management
practices to control pollutants from urban runoff. The State’s Nonpoint Source Management Plan
Data from 28 pro~e~s around the country confirmed describes a three-tiered management approach to
that significant levels of pollutants such as nutnents, address nonpoint source problems. Each Regional
heavy metals, and bacteria resul~ from urban runoff. Board will decide which management option!s) will
These studies also showed that the most significant be required for individual situations. Generally, the
effects of urban storm water runoff on aquztic life least stringent option (in terms of regulation) that will
were due to hydrologic changes related to protect or restore water quality will be employed,
urbanization and construction actnnties followed by more formal regulatory measures if

timely improvements in water quality are not
achieved Regional Boards usually will not impose
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effluent limits on nonpoint source dischargers who ¯ Initiate pilot watershed programs ac~’oss the
are implementing Best Management Practices in State.

~ accordance with a State or Regional Board formal
action. The three tiers (in order of increasing ¯ Implement a public outreach and educa~mal
regulatory control) are outlined below: program.

(i) Voluntary implementation of Best Management During the preparation of the California No~
Practices Source Management Plan, the State Board formed

Land managers or property owners an Interagency Advison/Committee (IAC). IAC
voluntarily or cooperatively implement Best meetings are held quarterly and senm as a Iorum
Management Practices. for discussion of Nonpoint Source PR:=gtam

development and direction, funding, altd the
(ii) Regulatory-based enforcement of Best exchange of new ideas in nonpoint soume rela~d

Management Practices activities implemented by the various agencies.
The Regional Board can encourage the use
of Best Management Practices by waiving The IAC consists of State and Regional Bo~d staff,
VVDRs on the condition that the dischargers other State agencies, the California Associabon of
implement effective Best Management Resource Conservation Districts, federal a~,
Practices. and other interested patios. Active member
The Regional Board can enforce Best agencies of the IAC are listed belom.
Management Practices indirectly by entering
into Management Agency Agreements State Agencies:
(MAA.s) with other agencies that have the Coastal Commission
authority to enforce Best Management Department of Conservaliofl

~ Practices. Department of Fish and Game~
Department of Food and Agriculture

(iii) Effluent lirrlitatJons Department of Pesticide Regulatioft
The Regional Board can adopt and enforce Department of TranscK~ation

~ ~ WDRs on any proposed or existing waste Department of Water Resources
discharge, including discharges from Association of Resoume Conservalion Distxtc~
nonpoint sources. Water Resources Control Board

Regional Water Quality Control Bomds
Following the adoption of the Nonpoint Source
Management P/an, the State and Regional Boards Federal Agencies:
have focused on the following objectives in Agricultural Stabilization and Corme~’ation Senf~e
developing the program elements: Army Corps of Engineers

Bureau of Land Management
¯ Initiate and institutionalize activities for the Bureau of Reclamation

control of nonpoint source pollution from urban Environmental Protection Agency
runoff, agriculture, silviculture, mining, Forest Service
construction, hydrornodifioation, grazing, and Fish and Wildlife Service
septic tanks. Soil Conservation Servt::e

¯ Encourage, develop, and manage contracts for The State Board has entered into agreements ~
proJects funded under CWA (§319) funding, other agencies (Table 4-18) which have the

authority to implement, or require the
¯ Develop a program to implement the implementation of, Best Management ~

requirements of the 1990 re-authorization of the under the State’s Nonpoint Source Program. These
Coastal Zone Management Act (CZMA) which agreements capitakze on the expertise and
requires the State Board and the Coastal authorities of other agencies with respon.~blbes
Commission to develop and implement an related directly or indirectly to water quality.
enforceable nonpoint source program in the Memorandums of Understanding (MOLls) and
coastal zone. Management Agency Agreements (MAAs) are the

two types of agreements used for this purpose. The
format and end-result of both agreements are
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ways of financing and implementing nonpoint source
Table 4-18. Nonpoint $ouma-related projects have been developed. Pno," to the CWA

1987 amendments, states used §106 and §205{j)Memorandums of Understanding (MOU~)
momes (as described below) to fund limitedand Management Agency Agreement=

(MAAe) between the State Water nonfx)int source activities. The priman/federal
Resources Control Board and Other funding for current nonpoint source program
Agencies. development and implementation indudas

§2050)(5), §319(h), §201(g)(1)(b), ,~03(c)(2), and

T~ o~ Am~eme~

May 26, 1981 Management A~ency Agra~t~n~ Sat-~Side of construc~:)n grant funds for the
~tween t~e State Water Rmmo~:m puqx)ses of carrying out activities umlder Secbon
ConVol Board and t~a Forest 319, including program developme~ and theServ,ce. Umted S~tes ~pam~w~(
of ~ncu~ura. preparatmn of state Assessment Reports and

Management Plans. These funds m used for
~ February 3. Management ~er~/Agmemo~ assessment and development act~ties f~"

1988 between the State Water Reso~m~ Carload’s program ~rough fiscal year 1989.
Control Board, b~e Stat~ Board of
Forestry. and the State Depa~
of Forestry and F~e ProteclXm.             ~ 3fg(h): Grant funds authodzed by Secbon

319{h) can be used for the implementation ofJu~y 30. I~o Memorandum of Undarmnd~,~              nonpomt source management prog~ms but cannot
between the State Water Re~
Contro~ Board. the sea Con~e~on be used for assessment actNities. States mus~
Service, and US Depa~nt V have a USEPA-approved Assessment arid
Agrx~lure for Ptann~ and Management Plan before qualifying for these
Techn,caf Assistance Relat~l Io mo~ies. This grant program funds Ix~ State ~
water Oua~ Po~x,es and .~:~m,. Regional Board programs and provides compelJtNe

December 23, Memorandum of Undemtend,r~ grants lot other agencies to use in implerneflt~g
1991 between ha State Water Resouro== no.point source measures around t~ State. ~

Control Board and I~e California grants mc~ude a "non-federal" match of 40%,
Depa:lment of Pest]ode Regulafio~
for ~e I:’rotec~on of Water Ou=~y ilustrating the intent of Congress and USEPA to
(Surface and Ground Water) hem encourage states to make a substan~al financial
Potentiabj Adverte Effec~ of comn’Ntment to implement nonpoint source

February 3,    Memorandum of Undemtenda-~g
1993       between the C~l~mia State Wa~r         Sac/Jot/201(g)(1)(b): The CWA 1987 antendmen, ts

Resources Control Board, the ~ ,~JbSection 210(g)(1)(b) that exp~nded the
Bureau of Land Management, ind USe of 201 funds to "...any purpose for which aus. Departrnent of~e Intmtor Ira’ grant can be made under Section 319(h) and (i)."Ptanning and Coord,nabon of
Nonpoint Source Water Qualily These funds can be used for either nonpoint soume
Pol~es and Ac~,Pue=. development or implementation projects. The

Regional Board has recently received funding under
this program to provide resources to coordinate a
mufti-agency study in the Malibu Creek Water~hed
(see description in the Future Directx)n sec~on for

basically the same. These agreements outline the more detail).
responsibilities of one agency, then the other,
followed by the joint responsibilities of both SecUon 603(c)(2): The CWA 1987 amendments
agencies, added T~tle VI establishing a State Water Pollution

Co~trot Revolving Fund Program (SRF). This
Nonpoint Source Funding program provides funding in the form of k~ns.

refinanong, and bond insurance which can be used
for (i) construction of publicly owned treatmentBecause the Nonpoint Source Program is different
works, (ii) the implementation of state nonpointfrom most other water qual;ty programs, innovative
source management programs, and (iii) the
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development and implementation of state estuary which were banned in the late 1970s. Many
conservation and management plans. The State currently.used chemicals, however short-lived, can;"~ and Regional Boards encourage local agencies to be highly toxic to fish and other aquatic life
apply for these low-interest loans to imiNement (espeoally at ~ life stages), so that even ve~nonpoint source demonstration Ixojects and low levels of these pesticides in runoff can be a
programs in the Region. s~gnificant environmental concern.

Sectto~ 604(b): States must set aside one percent Nutrleets: In general, runoff from agricultural lands
of their Tdte V1 allotments or $100,000, whichever is has significantly hKjher nutrient concentrations than
greater, to carry out planning programs under 2050) drainage waters from forested or other "covered"
and 303(e) of the CWA These funds can be used lands. These increased nutrient levels result fl’omunder 205(j) planning for nonpo~nt source related fertikzer application and animal waste.
activities. This can become an important source of Eutrophication of lakes, streams, and coastal
funding for nonpoint source planning and waters, as well as groundwater degradation, are
assessment tasks since these types of activities often attributed to runoff from agricultural lands.
cannot be carried out under Sac~on 319. Nutrients are necessary for plant growth in a

waterbody, but excess nutrients can lead to
Nonpoint Source Categories excessive algal growth, an imbalance in natural

nutrient cycles, changes in water quality (such as
The following sections describe the major sources of demand for dissotved oxygen), and a decline in the
nonpoint pollution, the extent of the problem in the number of fish species.
Region, and the main regulatory and non-regulatory
approaches available to control runoff from these O~e~/� Material: Crop debris and animal wastes
nonpoint sources of pollution, are major sources of organic matter which can be

~ transported into streams from agricultural lands. As
Agriculture these materials o~:ompose, they tend to deplete

dissolved oxygen in receiving waters. Fish and
� t Agriculture is a major industry in California and will other aquatic life cannot survive in waters with low

continue to be important to the State’s economy, levels of oxygen.
Agncultural activities, however, can generate
pollutants such as sediment, pest~.ides, nutrients, Agriculture in the Los Angeles Region is
and oxygen-demanding orgarac matter. Upon concentrated in Ventura County, which has over
discharge to a receiving water, tttese pollutants can 95,000 acres under cultivation (Figure 4-4).
degrade water quality and impair beneficial uses, as Agriculture is Ventura County’s largest industry and
explained below, accounts for 11% of total employment in the county.

Approximately 70% of the farms are between 40
Sedirnen~ Eroded soil material, along with other and 50 acras in size, and only about 5% of the
chemicals (nutnents, pesticides, and other organic farms are greater than 500 acres. Major crops in
chemicals) that adsorb to ttte sed~,nent particles, are Ventura County include fruit, nuts, vegetables,
transported from land surfaces into adjacent nursery stock, Christmas trees, and sod (Ventura
waterbodies. Excess sediment can interfere with County, 1990).
photosynthesis by reducing light penetration,
smother benthic organisms, destroy important While rich soils and a mild climate have contributed
spawning habitats, and fill in watenmays hindenng to the success of Ventura County’s agricultural
navigation or groundwater percolatio~ and industry~ water supplies are limited. The agricultural
increasing flooding, commun~ pumps over 270,000 acre-feet of ground

water per year. This accounts for 86% of water
Pesticides: Nationwide, peStK::ide use has changed consumption in the Count,/(Ventura County, 1993).
in recent years. Although them Ls now a greater W~th groundwater pumping rates far exceeding
number of besticicles available for use, the current recharge rates, some groundwater basins have
trend seems to be toward a decreased use of been, and continue to be, overdrafted. These
chemicals. There is also a drarnabc decrease in the overdraft conditions accelerate the existing seawater

~lf
use of persistent (long-lived) pest,::~les, many of intrusion problem, as discussed in the Seawater

Intrusion Section below.
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The State and Regional Boards have the author/ poultry ranches, dairies, stockyards, and leed~ols.
to regulate any discharge, including agriculture. Wastes from such facilities can contain
Such a regulatory program could supplement the amounts of pathogens, oxygen-depleting organic
Department of Pesticide Regulation’s pesticide matter, n~trogen compounds, and other suspended
regulatory program. To date, however, the State and dissolved solids. As a resulL runoff of storm or
and Regional Boards have not chosen to control wash waters from confined animal areas can
pollutants from agricultural sources through degrade receiving surface waters. Fufthen~om,
regulations such as WDRs. Rather, the Boards percolation of storm or wash waters into gn:xmd
expect that significant improvement to water quality water can degrade the water quality. The risk of
can be achieved through voluntary implementatK)n degradation increases dunng the rainy leasort
of management measures (i.e., Best Management animal waste containment and treatment ponds are
Practices) that reduce or eliminate pollutants from often overloaded.
agricultural sources. The U.S. Department of
Agriculture, Soil Conservation Service and the Minimum design and management Itandard~ ~or the
Resource Conservation Distncts provide information protection of water quality from confirmed animals am
on, and assistance in, implementing these types of promulgated in ttm. Tdle 23, California Code of
management measures. Regulatmns, Chapter 15, Article 6. These

regulations prohibit the dischaf~ of facility
In addition to encouraging the implementation of water, animal wastes, and ~ water Rmo~’ from
Best Management Practices identified in the animal confinement areas, into the wata~ of
USEPA’s Guidance Specifying Management State, and specify minimum design and ~
Measures For Sources of Nonpo~nt Pollution in management standards such as: the ¢olleclion of
Coastal Waters (known as the (g) guidance), the all wastewaters; the retention of wastewater= md
Regional Board and USEPA have undertaken storm waters in manured areas during a 25.,ye~,
outreach programs. One such example is a 319(h) 24-hour storm; the use of paving or im~
grant made to the Ventura County Resource soils at manure storage areas; and the ~
Conservation District (RCD) in 1992 to fund a of manures and wastewaters on land at reasonable
project that will demonstrate improved imgetion rates for minimal percolation. The Regional
techniques to growers on the Oxnard Plain. These has the authority to enforce these reguta’dom
imgation techniques will reduce runoff and deep through WDRs, described in the traction of Ihil
percolation of pesticides, sediment, and nutrients, chapter entitled Control of Point Soume
thereby improving water quality. Through the RCD’s Contamination. In addition to the State’s ~ 23
efforts, the Regional Board and USEPA hope to regulations, many local agencies have
encourage other growers on the Oxnard Plain to ordinances and zoning restrictions that require
switch to imgation technologies and practices that addibonal waste management praclJC~.
will both improve water quality and conserve water.

While large confined animal facilities (e.g., ~
The Regional Board is also an active participant oc and poultry farms) sometimes threaten water quarry
the Mugu Lagoon Task Force, which is comprised of in other Regions of the State, large confined animal
local, regional, and State agencies, as well as U.S. facilities do not constitute a widespread ttmeat to
Navy (which occupies land surrounding Mugu water quality in the Los Angeles Region, lince
Lagoon). The objective of this Task Force is to are only a few of such tacilit~es in the Region.
foster cooperation between agenoes in developing However, localized threats can result from ~maler
a comprehensive plan that will improve water quality fac~hties, such as horse stables where runoff from
in Calteguas Creek, Revolon Slough, and Mugu manured areas can degrade the quality of receiving
Lagoon, which is one of the Region’s few remaining waterbod,es. In such cases, the Regional Board
wetlands. The Task Force is focusing, in particular, has the authority to protect water qual~y through
on ways in which to reduce sources of sediment WDRs.
and pesticides.

Urban Runoff
Confined Animal Operations

Urbanization disturbs natural land cover, a~tem
Confined animals are those that are raised or natural drainage patterns, and increases impervious
sheltered in high densities Examples of confined areas (e.g, rooftops, streets, parking lots) where
an=mal operations include kennels, horse stables, water can not infiltrate into the ground. While
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concerns about urban runoff were focussed I~’imarily ¯ SuPIX~ reseamh by SCCWRP, SMBRP, USC,
on floo~ control in the past, urban runoff has now USEPA, and others to Petter define regional
been proven to Pe a s~gnifloant source of pollutants impacts of urban runoff discharges.
that degrade regional waters. Pollutants i~ urban
runoff include urban debris, suspended sob0s, ¯ Deveto~ cooperative investigation and control
pectena, viruses, heavy metals, pesticides, strategies utilizing the expertise and resources of
petroleum hydrocartxms, and other organic point source dischargers in receiving water
compounds. These pollutants threaten the quality se~.
of receiving waters in numerous and varied ways.
Suspended solids (such as soil particles) can, upon ¯ Organizing local ad hoc task forces for hydrologic
settling, destroy spawning grounds and other watersheda/sub-watersheds with representation
habitats. Urban debris is unsightly and can present from point source discharges, local industries,
health risks such as cuts, punctures, and d~.ase, local agencies, public interest groups, the
High levels of bacteria occasionally necessitate Regional Board, and the USEPA to facilitate
beach closures. Heavy metals and organic investigations and the development of control
compounds contaminate sedimant near hafoo~ and strategies.
other recreational areas and can bioaccumulate in
aquatic organisms. ¯ Participation on the State Board Coordinating

Committee and Technical Advison/Committees
More than 1,000 miles of storm drains beneath the formed to address urban runoff manegernent
streets of Los Angeles collect runoff from city measures developed under mandates of the
streets, eventually dumping this flow into streams Coastal Zone Management Act Re-authorization
and coastal waters. High concentrations of Amendman~ (CZARA) of 1990.
pollutants that have accumulated on streets and
other impervious surfaces during southern ¯ Participating on the State Board Storm Water
California’s long dry summers are flushed into ~ Quality Task Force in the development and
storm drains and into surface waters during major implementation of statewide urban storm water
storms that typically o~cur in winter, management guidance and strategies.

The Southern California Coastal Water Research ¯ Wc, ldng ~ other agencies such as the South
Project (SCCWRP), the Santa Monica Bay Coast Air Quality Management District, Southern
Restoration Project (SMBRP). and the Univer~y of California Association of Governments, and the
Southern California (USC) Institute for Ocean and Metropo~tan Transit Authohty to ensure that
Coastal Studies have evaluated the characteristics transportation related strategies and plans
of urban runoff, including pollutant loads, impacts, reduce the impact on receiving waters from
and toxicity, to coastal waters. The pollutant load tran.spo~,~X~ system runoff discharges.
and toxicity of urban runoff in the Region were
found to pe comparable to that of sewage efffiJent. Progress to date in this program includes a survey
The USEPA performed a nationwide evaluation of of basic information from flood control districts,
the environmental hazards posed by phority Caltrans and local agencies which own or have
pollutants in urban runoff and found that cadmium, maintenance responsibility for storm drain systems.
copper, lead, and zinc exceeded freshwater acute The survey indicated that, with few exceptions,
aquatic criteria in up to 50% of ltm samples agencies have little information on the storm drain
analyzed (USEPA, 1983). In addition, these systems that they own or manage. Flow and water
pollutants, along with cyanide, mercury, and silver, quality data describing discharges from storm drain
exceeded freshwater chronic chtena in at least 10% systems are venj limited. Few programs existed to
of the samples, control urban runoff from a water quality

perspective Existing maintenance programs include
The Regional Board’s urban runoff management cleaning storm drainage inlets, catch basins, and
program (through both the Storm Water and storm drainage lines on an annual, or as.needed
nonpoint source programs) continues to assess basis for flood control purposes only, not for water
specific urban runoff problems and control strategies quality improvemenL
to remediate those problems. Program elements
incJude: The USEPA promulgated regulations (40 CFR Parts

122, 123, and 124) for storm water discharges in
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November 1990. The regulations list ~e types of The Regional Board conducts surveillance activities
storm water discharges for which NPDES permits and provides overall direction to oversee, verify, and
are required. These include discharges from ensure implementation of urban runoff control
separate municipal storm drain systems serv~ programs. Technical guidance for prevention
populations of 100,000 or more, 0~ activities, as well as the identification, assignment,
associated with industrial actnn~es, di~harges from and implementation of control measures, and
construction activities, and disc~ that monitonng will be developed. Numerical limitattona
contribute to violations of wa~ quality standards or for selected pollutants, or pollutant indicator
are significant contributors of pollutants to the parameters, for urban runoff discharges in high
receiving waters. The regula~o~ authorize the resource watersheds, or impaired stream segments,
issuance of system-wide or junsdictK~,-~,~le permits will be developed in consultation with the USEPA
and effectively prohibit non-storm wa~r discharges and the State Board.
to storm drains. They also require de~ed
municipalities to implement ¢onlml measures to The Regional Board’s continuing strategy for u,’t)an
reduce pollutants to the maximum exl~tt runoff management will include: (i) a
practicable. Industrial stom~ t=a~er d~:~targes are comprehensive control program, (ii) a highway
subject to standards based o~ best a~,’ailable runoff control program, (iii) an industrial activity
technology (BAT) which is eco~ achievable, control program, and (iv) a construction activity
The Regional Board can, t=~re ~=cessery, require control program. These programs are described
storm water discharge pemats Io~ dis~arge~ not below.
specifically cited in the regu~ll~ms Ixd ~t~to are e
significant contributor of polluta~ to ~aters of the Comprehen=lv~ ~ Pn~gr~m
Region (See Point Source section ab0~e for mo~
details about the Storm Wa~r Regu~ Program). All cities and counties in the Region are required to

develop and implement comprehensive urban runoff
Local municipalities and ~ County of Los Angeles control programs which focus on the prevention of
are working together to irr~emet~ an Urban Runoff future water quality problems and remediation of
and Storm Water Managemem Program. The existing problems. The requirements of the
Regional Board issued a municipal strum water municipal control program are intended to be
NPDES permit to Los Angetes CoJr~ and co- consistent with NPDES regulations for municipal
permittees (cities and ager~es) in Ju~e 1990. The storm water discharges, in addition to baseline
permit implements a program which includes the elements such as implementation of Best
development, assignment, and ~plementation of Management Practices (Table 4-19) and monitoring
control strategies to reduce polutsnts in urban of runoff, these programs will include pilot projects
runoff discharges in Los An<je~s Coumy. Table or other investigations whic~ will:
4-19 lists the minimum re~ Best Management
Practices (BMPs) to be i~ ooonty-wide. * implement measures to reduce pollutants in runoff
The County of Venture and local mun~palities in to the maximum extent practicable from
Venture County have joined together to develop and commercial, residential, industrial, and roadway
implement a Venture Coumy Storm ~ areas;
Management Program, and the Regional Board is
considering issuance of an NPDES storm water ¯ implement measures to identify and eliminate illicit
permit to Venture County and assoclaled cites, connections and illegal dumping into storm drain
The County w~ll then be require0 to implement a systems;
storm water management program that will include
the development and implementation of urban runoff ¯ implement measures for operating and
control strategies and county-wide storm wa~:r maintaining public highways to reduce pollutants
monitonng The program ~ inc~Jcle tt~e cities of in runoff; and
Oxnard, Simi Valley and Thousand Oaks which
have populations greater than 100,000 and are ¯ implement measures to reduce pollutants in
federally mandated to implement strategies to discharges associated with the application of
control pollutants in urban rurK~ff. The city of pesticides, herbicides, and fertihzer. These will
Thousand Oaks, for areas t~at drain into Los Include, as appropnate, controls such as
Angeles County, will be regu~ted unde~ a separate educational activities and other measures for
storm water NPDES permit, commercial applicators and distributors, and
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Table 4-19. Los Angeles County Municipal Storm Water Permit: Minimum Required Best Man¯lament
Practices (BMPs) to be Implemented County-wide.

Establish or rnprove ¯n ¯m¯.~mde cltch b¯sin st~ program with ¯ universal stoncl to d~:OUll~ge dumpm~ dilclKhng,
d~scharg¯ of pol~utonts, camera, and/or deb~s into stomt drainage systems counly-w~de.

Develop programs to I~’OmOto, publ~ze and tociklato public reporting of tlegal d~scharges ¯nd~ol’ dumpllg.

Adop! ¯ runoff control ordmanco mQui~ng the ~ Of BMPI dunng ¯nd alter conlb’uc~x)n and ¯t lelel::t~d commit:ill Ind
estobkshment~.

Augment pub~ educabon and outre¯ch progrems wltt regard to catc~ basins lind stom~ drainage systems roll ~

Provide regular �~t~ basin deln~g w~en and where

Incre¯se cJeznh~g frequency of =nd number of re~�le trash reoeptocJes in =re¯s where

increase street sweeping in ¯rels where neediK[

D~,courage the ~mproper d~sposel Of liltor, ~ clippings, and pet l~:es into the sttlet o~ am¯ where ~ may
polutants to the ston~ drainage syslim.

knp~ment bold/ inSpeCt)n¯ of ¯u~ rep¯~ S~OpS, ¯uto body shops, ¯uto pi~S and iCOellO~ shops, gisoifle ~alo~s.
r~slaur~nts Is the Iccumulii~ of polutonts, gad)age, and lot debns tends to coflcorlb’lto in Illese

Encourage owners ¯nd persons in coa~ot of ~ of businesses Io remove dill, I~bbish, and debris Irom ~ ~
whk~l may contribute pol~tonts to Utt~n runoff,

Encourage recyc)mg of oi{, ~lass, pilsbc, Ind oeler met¯nil¯ to prey¯n! Ulek" I~preper disposal into Ihe stonll ~ ¯ylll~.

E.ncourage I~e proper dlspolll of I.toulehoid HIz.lrdous WIStol to prey¯hi I~e Illprol)er dispo$11 Of luch ~ Io ~
drainlge ly¯tem.

Encourage Ihe proper use and consel’vst~n Of tlltor.

controls for application m punic hght-of-ways and will be required to obtain a separate NPDES permit
at municipal fa¢ilibes, for storm water discharges for highways under its

jurisdiction. Such a program for C, altrans shal
On an annual basis, each city or county is required include a Storm Water Management Plan
to conduct an evaluation of the effecbveness of ~ts addresses the design, construction, and
Comprehensive Control Program. maintenance of highway facilities ~ to

reducing pollutants in highway d~#targes to fhe
Highway Runoff Control Program maximum extent pract3cable. The Plan shal~

include:
An essential component of a municipal
comprehensive control program is the ¯ a characterization of Caltrans highway
implementation of pracbces for maintaining public including pollutants, highway layout, and drainage
h~hways that reduce impacts on receiving waters control system in the area;
from h~ghway runoff However, cities and counties
(perm=ttees) do not have jurisdiction over public ¯ a description of existing h~ghway runoff control
highways controlled by the California Department of measures:
Transportation (Caltrans). In order to ensure the
effectiveness of the comprehensive control ¯ a description of additional highway runoff control
programs, Caltrans must either actively participate measures to enhance pollutant removal: and
as an entity in the County Storm Water Program, or
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¯ a plan for monitoring the effectiveness of control associated with construction act~ties is sediment.
measures and h~jhway runoff water quality and Additional pollutants include fuel, ol. paints, glues,

~"~ pollutant loads, pesticides, fertilizers, metals, and sanitary and ~
wastes. The impact of these pollutants is

The Highway Runoff Management Plan shall dependant on the activities on site, as w~l as the
specifically address litter control, proper duration of conzWu~ion, rainfall, tol~zography, loll
pesticide/herbicide management, reduction of direct characterist~os, d~stanoa to the receiving waterl~,
discharges, reduction of runoff velocity, landscape and Best Management Practices used on the
over-watenn9, use of grassed channels, cure
elimination, catch basin maintenance, appropriate The Regional Board requires, put.ant to NPDES
street cleanip.g, establishing and maintaining storm water regulations, an NPDES permit ~or the
vegetabon, infiltration practices, and discharge of storm water from all conzlnx:t~
detention/retention practices. Caltrans shal~ activibes, ,’~Juding demolition, ctsming and
coordinate its urban runoff program with local excavabon, and grading. The State Board ~ ¯
agencies and existing programs related to ~ general permit (Table 4-2) in August 1992. for
reduction of pollutants in highway runoff, construction activity discharges. The majodty

Indus/#a/Acl~v/ty Conl~o/Program Regioll w~ be covered under the Slate Bold

The Regional Board will require, pursuant to NPOES sites that are five acres or more; USEP.~ howevw’,
storm water regulations, an NPDES permit for ~ is considering making this program ai~:)licable to
discharge of storm water from specl~ed facit~es construcbon sites as part of phase two of the St0ml
associated with industrial activities. The industhal Water Program.
activity control program applies to any discharge
from specified conveyance or engineered surface Hydrologic Modification
which is used for concentrating, collecting, and
conveying storm water and which is directly related In light of the extensive development that hal
to manufacturing, processing, or raw material occurred on many of the floodplains thro~ Ihlli ) storage areas at an industrial facility. The program Region. flood control in the Los Angeles Regios is
applies to all facilities identified by 40 CFR Part accom~shed pnmarily through hydrologic
12226(b)(14) and include both pnvately and publicly modification.
(federal, state, and municipal) owned facil~Jos (see
Tables 4-13, 4-16 and 4-17). Hydrologic modifications are scrim that

designed to control natural streamllow. These
The Regional Board considers storm water include bank stabihzation, channelmzlxm, in-el~eam
discharges from automotive operations, including construction, dredging, dams, levees, spillways,
gas stations, auto repair shops, auto body shops, drop structures, weirs, and impoundments.
dealerships, battery shops, wrecking yards, radiator ActNities such as straightening, widening,
shops and mobile car washing businesses, deepening, or relocating existing sVeam channels,
significant sources of pollutants in the Region. It is and cJeanng or snagging operations also fall
intended that these discharges and similar this category. Some specific examples of hydrologic
discharges from commercial establishments be modifications are described below.
addressed initially at the local level through
ordinances and industrial waste inspections as part Channelization: Channelization usually involves
of the municipal comprehensive control program, straightening of channels and hardening of banks
The Regional Board will assess the success of (e,g, concrete and r~prap) along waterways
these local programs before including such undertaken for the purpose of flood control,
discharges in the NPDES permit program, navigation, and/or drainage improvement_

hydrologic modifications can disturb vegetative
Construction Activity Control Program cover, increase scour as a result of increased

velocities, and increase water temperatures when
Maior construction activities include the ove~anging or streams!de vegetation is removed.
development, or redevelopment, of residential, Channel modification activities can also deprrve
commercial, and inclustr~al areas, as well as wetlands and estuanne shorelines of enriching~ transportation facilities. The major pollutant
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sediments, change the ability of natural systems to sluicing of sediment from reservoirs for maintenance
both absorb hydraulic energy and filter polutants purposes when ~is activity has the potential to
from surface waters, and cause int~ of Impair downstream uses. Cleanout is currently a
critical life stages of aquatic organisms. Hardening controvemai issue w~th respect to the reservoirs in
of banks along waterways results in permanent the Upper San Gabhel River watershed.
elimination of habitat, decreased quant~s of
organic matter entering ~quat~c systems and The Los Angeles County Department of Public
increased movement of nonpo~ source polutants Wo~s maintains a sehes of debris basins in canyon
from the upper reaches of watemheds into coastal mouths and upslream stabilization structures in
waters. Channel medificabon projects undertak~ in selected watersheds to trap debris flows from
streams or rivers usually re(3Cre regularly-scheduled canyons. Them are currently 114 deb~ basins in
maintenance actNit~es to prese~e and maintain the watemhed of the Los Angeles and San Gabriel
completed I:)ro~’~. These fre¢luently result in a RNer systems. In addibon, the County maintains
conbnual disturbance of in-stmarn and ~ 225 ~ structures in 47 major watemheds,

Dredgir~. Dredging is the removal of sediment The Los Angeles County Department of Public
buildup fl’om stream chanmds or other w~ertxx~es. Works a~so o~)etates 14 dams as part of their Flood
Dredging is often needed to remove exoess silt and Control Program (refer to Figure 1-3 for the
coarse sediments which dimm~h some mcrea~oal locations of major lakes and reservoirs). Table 4-20
and other beneficial uses. Tiffs can result in lists the major reservoirs in the Region, tha~r
improved c~rculation and long-term iml~0~ments; function and capacity, and the agenc~s that operat~
however, many short-term intpacts occur during and and nla~ta~n ~
after dredging o<:~:u~. DredgJ~ desth:)ys iqua~c
hab~ats and associated organisms. Dmdg~ng can 40/~ ~
also introduce pollutant ioadmgs to ~ ~
by disturbing sed~nents that have accumulated The most effec~e tool the State has for regulating
contaminants over an extended period of b’ne. This hydrologic modiflcat~ projects is the 401
disturbance often re-suspends am:l mdissoM~ ~ Pregmm.

The CWA (~,401(a)(I)) gives states the authority to
Impoundments and ~: Impoundments ~sue, deny, or waive water quality 401 certifications
range from small dams consUuct~ for so~ and to al:~:~k:ants applying for federal permits or licanses
water conservation pumoses to large dnnking water for act;’v~es that can result in discharge to any
reservoirs w~th volumes in excess of so~’n¢ water of the United States. The issuance of a 401
hundred thousand acre feel Impoundments cause certification ensures that the proiect will comply w~th
problems during and after t~e consVuctJon phase. ~ State’s Water Quality Standards as designated
Some of the impacts during ~ indtxle in the Basin Plan. The 401 certhr~cation process is
high erosion rotes, washings from the preparatJo~ of commonly used by the Regional Board when
the dam structure, and cJeanng operations of the revie~ng projects from applicants who are
area to be inundated. Long-term prob~ms due to requesting a Section 400 permit from the U.S. Army
the impoundment itself can affect hat:~a~ in the Corps of Engineer. The State Board can provide
reservoir and impact dow~Istream river quality by 401 certification upon the recommendatk)n of the
d~ve~ng waters needed in downstream areas to RegK)nal Board and Executive ~r.
support the localized aquatic life. Periodic
maintenance of sediment bu~dup in resenmirs The CWA (~H04) establishes a permit program,
(which involves draining, dredging, or sk~ing), administered by the Secretary of the Army, acting
termed "cleanout," has the poten~l to degrade through the Corps of Engineers, to regulate the
downstream water quality and l~mits groundwater clischarge of fill or dredged material into the
recharge capabilit)es. Sediment removal in watersof the United States. Section 400(c) gives
reservoirs must be carefully managed so as not to the Administrator of the USEPA further authority to
transport sediment loads dewnstream which ca~ restrict or prohibit the c~ischarge of any dredged or
impair beneficial uses (i.e., sealsng spreading fill material that can cause an unacceptable adverse
grounds and smothenng aquatic hab~at and effect on mun,cipal water supplies, shellfish beds,
organisms). The Regional Board strongly opposes fisheries, wildlife, or recreational areas.
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V
Table 4-20. Selected Re~enmtrl In the Region: Ownemhip, Capacity lind Functio~

N~me of D~ Funclion Cop-c~’y Ommmhlp &

B~ TMt~ FC, CONS S.3~"

Clmdrl Gale FC, ~ ~.,11’/"

~ ~ F¢. CONS ~7,0~O~

CONS Conlervlbon (domls~ mr lupOiy) CAJdWD CIlegull Municil~l Wlter Diltrid
OIV I~v~r~on COE United States Amty Corps. of Engk~erl
DS Debnl SlOllge DWR Deplrb, l,,ent of Water Resources (S~te of CoMonMI)
FC Flood CoMn~ LACOPW Los A~geles County Del~lrb’nent of Public
REC P, lcmlt~on MWO Mettopol~n Water Oisl]’~ of Soulhem Collomll

USBR Unled State,~ Bureau of R~
UWCD Umte~ Water Conservation
VCFCD Venture County F’kxx:l
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V
Streambed Alteration Agreements a disruption of the hydrologic balance of surla~

In addition to the CWA (~401 and ~104), Sections ,~
1601-1605 of the Fish and Game Code (Chapter 6, The Regional Board encou~ges ~ of
Fish and Wildlife Protection and Conservation) apply recreational impacts through planning effort= ~t a
to any governmental agency, state or local, or any local level. Planning efforts should addres=
public utility that proposes to divert, obstruct or maintenance of porks, campgrounds, beaches, ~
change the natural flow or bed, channel or bank of other open spaces. Public outreach ~nd educal~tm
any nver, stream, or lake. It is unlawful for any measures, while long term, ~re ~
parson to engage in such a project or activity considered to be the most effective ~ of
without first notifying the California Department of controlling this type of pollutkm ~ ~
Fish and Game of such activity, and one can not these resource=.
commence such operations until the Department
has found such operations will not substantially Septic
adversely affect existing fish or wildlife resources.
Agencies must submit proposed plans to the Many areas in the Region rely o~ ~ ~=~em= for
Department of Fish and Game. The Department will disposal of domestic household waste. ~
then review the proposal, conduct field systems "treat" household wastes by [tmt remo~t~
investigations, if warranted, and notify the Agency of organic solids through settling and deoompo~li~ in
any potentially adverse impacts to the existing fish the tank portion of the system. Further tre~lme~ of
and wildlife resource due to the proposed activity, organic chemicals, nutrients, and bacta~a ~ m
The Department of Fish and Game can propose the effluent released from the tank ~
mit~jation measures necessary to protect the fish through the so~l. Proper consVuctkm of
and wildlife, systems is imperative. Poorly deigned ~

constructed systems will not function properly ~1
Recreational Impact= can result in pollution of surface and/or ~ou~d

waters (F~jure 4-5). Septic systorm ~ in
Water contact and non-contact recreational activities undersized lots or unsuitable soils are ~ tubject
range from swimming, surfing, and sunbathing at to malfunction and can lead to unto.areal ~ Poodlf
coastal beaches to hiking along some of the pristine treated sewage seeping into yards, roadside
stretches of streams in the canyons of the ditches, streams, lagoons, or into ground ~ - ~._~
Transverse Mountain Ranges. W~h the intense creating a public nuisance and health haza~l. Ethan
residential, commercial, and industrial development well-functioning septic systems can Ix~luta gmu~l
throughout much of the Region, however, relatrvely water under adverse conditions (e.g., ~
few natural environments remain for the enjoyment =ites.)
of urban residents. Many of those environments
that do remain are threatened by overuse as well as Nitrogen compounds, which are typically ~ in
disregard for the sensitivity of natural ecosystems, effluent from septic systems, are highly ~ and
Many of the streams and banks in the parks and stable in aqueous environments. When not
campgrounds of the Region are littered with trash denitrifled by bacteria or assimilated into oe~nic Uand debris, growth (plants) in the unsaturated zone, ~

nitrogen compounds are easily transpo~tad to
Water quality impacts from recreational use are not ground water. Examples of this problem occur in
restricted to litte" Other ways in which water quality developed areas along the coast and in ru~ ~
is affected inclu~ discharges from overloaded undergoing rapid urbanization (such as Vantura
sewage containment and septic systems and County or northern Los Angeles County).
erosion of dunes and stream banks from trampling
and off-road vehicles. In addition to degrading Although there is controversy about the
npanan, estuanne, and coastal habitats, these health effects of nitrate on adults, it has been ~
ampacts leave sites in unsightly and unhealthy that high levels of nitrate cause methemog!obinemia
conditions, limiting future recreational opportunities (blue-baby syndrome) in infants. The feder~
Golf courses are kept green by applications of drinking water standard of 10 mg/L nitrate plus
pesticides and fertilizers Over watering allows nitrite (expressed as nitrogen) is based on ~
these chemicals to runoff into surface waters. In relationship. Furthermore, high levels of nitrates
some cases, the extra irrigation water itself causes have economic impacts on supplies of potable
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water, requinng well closure and relocation, ~ systems, the Regional Board developed an Intadm
deepening, wellhead treatment, or blending. In Pol~j for septic systems in areas that rely on
addition, new developments may be restnctad due ground water for domestic purposes. Under this
to the presence of water supply w~th nitrogen Interim Policy, the Reg~nal Board adopted Genera/
concentrations that exceed dnnk~ng water Waste Discharge Requirements for Re~
standards. Subsurface Sewage Disposal Systems ~n Areas

Where Ground Water is Used For Domestic
Purposes (Order No. 91-94, adopted July 22, 1991).
These requirements are intended to simplify and
expedite ~ application process and wocessmg of
requests for use of septic systems in residential
areas white assuring the protection of water qualb/.
As par~ of the requ~ements, the Regional Board
requires e~her a hydrogeologic study or

Rec~nme~tms lor fulure steps fix ¢on~ of

¯ eva~oate the adequacy of existing

ēptX:: my~tem, polutants in ~e septic tank Iffiue~ am ~tufaly $ystem$ in new developments;degraded in ~e leach field befo~ reaching the wa~r ta~4~. ~
diagram, however, ilusuate$ how poilubon of vmund ~ ~
re~.l f~om. ~: =y~em ~t ¯ ~o~ ~e~y ~ ~ ¯ encourage altamative waste treatment

encourage and support funding fix wastmmter
The Regional Board discourages the prolonged use treatment ptants in outlying areas whore water
of septic systems, except in isolated areas where qual~ problems and/or population density
connection to a wastewater collection system is not require wastewater collection and
feasible and there is no threat to groundwater
quality. Septic systems are not acceptable in areas Seawater
where there are unsuitable soils, inadequate
sizes, or other factors that can lead to Ground water supplied most of the water in the
contamination of either surface or ground water. In Region until the 1940s. By World War II, however,
assessing areas of concern, high priority is given to increasin~j demands for ground water escalated to
rapKIly developing areas where local ground water such an extent that groundwater pumping far
is the sole or primary source of drinking water. One exceeded freshwater recharge (i.e., replenishment)
such area is the Aqua Dulce area of the S~erre in many aquifers (Fossette, 1986). As a result,
Pelona Valley in northern Los Angeles County. degradation of ground water occurred as seawater
Ground water is the primary source of drinldng seeped inland to replace ground water in freshwater
water for residents in this unsewered area¯ HKjh aquifers that had been overpumped. Referred ~o as
concentrations of nitrate, however, have been found seawater intrusion, this condition is accelerated
in some of the wells in the area In response, the when coastal aquifers are overdrafted (i.e., when
Regional Board has contracted with the UnNersity of groundwater pumping exceeds rectmrge).
California at Riverside to use isotope techniques to
trace the source (or sources) of nitrogen in ground Seawater intrusion can be controlled through
water in the area. pumping restr~tions and artificial recharge of

aquifers Artificial recharge is especially important
In addition, in response to other concerns that in urban areas where paved surfaces and build,xjs
ground water was not sufficiently protected fTom the have eliminated natural recharge areas and
effects of new cleveiopments treat rely on septic drastically reduced recharge rates¯ Figure 4-6
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illustrates two forms of artificial rechanje used to enforcement of adjudicated groundwater rights in
combat seawater intrusion: Sp~ bas~s and these basins ensures that groundwater producbon
injection wells. Spreading basins are consthJcled in will not exceed recharge.
permeable zones where water can seep into the
subsurface. Spreading basins in the Los Angeles While groundwater overdraft and seawater intnmion
Region typically were created by modifying em~ng are under control on the Los Angeles Coastal Plain,
terrain w~n dikes or low head dams within, or they continue to be serious Wobiems within the
adjacent to, stream channels. Such devices ~ Oxnard Plain portion of the Venture Central
excess supplies of surface waters into spreading Groundwater Basin. Aquifers underlying the Oxnan:l
basins, thus recharging aquifem and ueatmg ¯ Plain are the priman/source of agricultural supply
seawar~ gradient that will help ~ seawater water. Although spreading grounds along the lower
intrusion. Injection walls along coastal areas create Santa Clara RNer and an in.4ieu recharge program
a freshwater bamer that can halt seawater inlmsion, have somewhat lessened overdraft conditions,
recharge aquifers, and allow groundwater pumping groundwater pumping continues to greab’y exceed
from elevabons below sea level. In addison, freshwater recharge.
artificial recharge is often supplemented throl~h in-
lieu recharge programs, wherein e~ese supples of Ground water in the San Gabri~ and San Femando
surface water (when available) am discounted and Va~ey Basins is also artificially recharged through
sold to groundwater pumpers. In exchange 1or Ihis spreading basins. While ~"-,=~e inland basins are not
discounted surface water, groundwa~ pumpers intruded by seawater, they have been overdrafted in

_ agree that they will not execs¯ pumping rights on the pesL Recharge through spreading basins,
an equivalent amount of ground tinier, coupled with court enforcement of adjudicated water

projects through regulatory and flttancial ~ssistwlce

(WRRs) - in lieu of WDRs - regulate groundwa~r

Resourc~ ~

pumping for mineral petroleum products. Impacts to
water quali~ can be significant, even for small
operations. Surface mining operations alter the
natural landscape, resulting in ~lerated erosion

Flgura 4-~. Artffl¢lat r~-’l~ ~ ~ ¯nd sedirnentatJon. In addition, high concentmlio~grounds and InJ~’tlo~ ~Its. u~ ~, ~i~:~l ~ i~ of chemicais Itmt am leached from exposed
b’lrough Use of sp~ad~ng grounds Mid (i) ~ ~ ores, and waste rocks can pollute ground or su,’/aos
invusion us,ng inje<~n *~i~. Anom ~ ~ ~ ~ waters. Oil production act~vibes also disturb
of groundw~l~r am.. (Hasmed ~ ~ I~ ~ l~Im.) surrounding lands; brines and drilling fluids from

drilling operations have a potential for degrading
environment if spilled. Water quality impacts from

On the Los Angeles Coastal Plato, mine rows of r~source extmct~)n ara not limited to operating
injection wells (the Namitos Barr~ ~ the mines and petroleum wells (Ventura County, 1980).
Central Basin, and the Dominguez Gap and West Water �luali~ can be threatened by abandoned
Coast Barners along the West Coasl Basin) prelect mining operat,ons (and associated railings) and
aquifers from seawater intrusion. In addition, petroleum drilling sites if not property mc.~aimed.
spreading grounds along the San Gabriel and Rio
Hondo Rivers in the northern part of b’le ~ Mines
Basin provide further recharge of the coastal
aquifers under the Los Angeles Coastal Plain. Most active mines in the Los Angeles Region am
These artificial recharge projects are supplemented sand and gravel operations located along the San
by an aggressive in-~ieu re~arge program. Fma~.~ Gabs, an Santa Clara Rivers. Gypsum, borax,
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V
(and associated heavy minerals) mines operations are specifically exempted). In add~:m,

O
and titanium
operate in the area along with small-scale gold any chemicals used in the operations must meet
prospecting. In 1988-89, the number of mines in current discharge requirements fl’om both their "r
Los Angeles and Ventura Counties totaled 53, as operations and stock piles. Federal mini~3 law
shown below and as shown on Figure 4-7 (DMG, controls mining on Department of Defan~ lan~,
1990): Native-American lands, Bureau of Land

Sand and gravel 41 Management lands and Forest Sendce lallds.

Stone (including dimension, decorative) 8 The Regional Board issues WDRs for mining
Tungstan 1 operations on a case-by-case basis. Under the

California Water Code (§13263.1) the /’~
There am three types of sand and gravel Regional Board must "determine that the I~
operations: in-stream, wet, and dry. Discharges of mining waste is consistent with a
washwaters from all types of sand and gravel management strategy that prevents the polulion or
operations contain suspended sediments that can contamination of the waters of Itm State, pmliculady
degrade downstream waters. In-stream operations after rio.sure of any waste manegement unit
divert the sand and gravel load of a sUeam, thereby mining waste." California Code of Regulabons, ~
altenng natural rates of sedimentation in 23, Chapter 15, Article 7 also applies to mining
downstream areas. Modification of sUe,am channels wastes. In addition, industrial storm watm"
during in-stream operations results in excessive (NPDES) permits are required for each ~.
scounng and increased sedimentation during floods,
possible loss of npanan vegetation due t~Jo~ Ventura and Los Angeles Counties intlX~e
of the water table and potential loss of aquifer restrictions on mining operations that am

with Regional, State, and Federal laws. In Venturestorage capacity. In addition, oil, grease, and
turbidity from in-stream operations degrade the County, stnngent conditions are placed on mining
quality of surface waters; off channel dive.ion helps operations in order to protect water quarry and ,,~
to minimize these problems. Wet operations, which associated resources, preserve wildlife habitat, and
occur below the seasonal high water table, can enhance reclamation and aesthetics (Venture
directly pollute ground water and othen~se degrade County General Plan, 1990). In Los Angeles
water quality by evaporative loss, and silting. County, surface mining operators (including oil and
Approximately 10% of the operations in the Region gas production) are required to control slope
are wet. Dry sand and gravel operations, on 8~e excavations, erosion and sedimentation, mno~ and
other hand, are conducted entirely above the water flooding, etc.
table and result in less severe impacts to warm"
quality. Suspended sediments in nmoff fn)m dry O/I and Gas ~
operations, however, can degrade water quaY/,
especially dunng wet weather (Division of Oil, Gas & Southern California has a large number of oi and
Geothermal Resources, 1989). gas fields (FKjure 4-.8). District 1 of the California

Division of Oil, Gas & Geothermal Resoumos
Om mining operations often generate acidic runoff (DOG&G) includes Los Angeles, San Bernatt~’m,
(i.e., water with a pH below 6) and dissolved metals Orange, Riverside, San Diego, and Imperial
that are toxic to aquatic life in downstream surface Counties; District 2 covers Ventura County. In

1991, oil production in District 1 and District 2waters. In addition, this contaminated runoff can
included 46.6 (48 actNe fields) and 15.8 (52 ac~veseep into ground water. Contaminated runoff often
fields) million barrels respectively. Gas producboncan be neutrakzed with chemicals, or reduced to

acceptable levels with Best Management Practices was 15.8 and 18.4 billion cubic feet, mspec~vety.
(BMPs). The priman/method of enhanced oil re<:overy is

waterflooding in which water is injected into oil
Surface mining and subsequent reclamation are reservoirs through injection wells In both ~
governed by California’s Surface Mining and 102 wells had active water disposal programs
Reclamation Act (SMARA) of 1975 and the federal totalling 20.3 million barrels of produced water
Surface Mining Control and Reclamation Act (DOG&G, 1991).
(SMCRA) of 1977 which require operabons to
minlm~ze erosion and sedimentation (some While many of the discharges associated w~th oil

and gas production (such as disposal of produced
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water and cuttings) are considered point so~cas, fertilizers, fire-retardant chemicals, organic matter,
pollutants from nonlx~nt sources are also s~grfificant woody debris, and increased water temperature
threats to water quality. Such nonpomt souses can along streams where trees have been removed.
include seeping and overflow~g reserve pits Logging roads on forest lands, which normally
containing dhlling fluids and pmduct~ p~s provide access for timber management, recreate:m,
containing hydrocarbons and radium, ~ storm fire protectK>n and other activities, can impact
water runoff from drilling and production s~s, and wildlife habitat by increasing eresio~ and
spills dunng transportatK~n. Water esso<::~m:l w~h sedimentation in streams and thus destroying
oil, gas, or geothermal resource extract~ aquatic habitats.
frequently contains high levels of sodom, ~
chloride, suffate, carbonate, boRm, and iodine, as In 1897, the federal Organic Adffcnistratk:m Act first
well as trace metals and hydrocarbons. ~ also addressed the management of National Foists. In
are significant sources of pollutants from ~tural o~1 1905, Congress transfen’ed all forest rosettes to the
seeps in the Region, which ofte~ surface on the U.S Department of Agriculture ff~n the U.S.
ocean floor, along streams such as Santa Paula, Department of Interior. This established the U.S.
Tapo, and Sisar Creeks in Ventura CouP/, and in Forest Service as the land management agency in
the v~nity of the La Brea Tarl~ in Los A~geles charge of National Forests. The NatJomal
County. Environmental Policy Act (NEPA) of 1969 required

evaluation of potential impacts on the enviro~m~t
Oil production on federal lands, b~:~Jdieg National before activities such as t~mbef han/e~ting could
Forest lands, is regulated by the U.S. Bureau of occur on federal land=.
Land Management. Offshore product~n ~
three miles of the coast is under state jurtsdK:lion, In 1973, mounting concern over forest n~
while that beyond three miles is under federal and its impacts led to the Z’perg-Nejedley Fore~
jurisdiction. The California Division of Oil, Gas & Practice Act. This Act regulates forest pract~= on
Geothermal Resources conducts eovitonmmtt~ state, county, and private lands. It encourages
inspections of active and inactive off shore and on timber production but requires consideration of fish,
shore wells, including injection welb for ~ wildlife and other forest resources. Similar
of produced water associated ~ oil wells. The for other federally-owned lands led to the ~
Department of Toxic Substances Control regulates Forest Management Act of 1976, which outline=
hazardous wastes stored, used, or general~l on- even more pre~se management guidelines raquidng
site. As a result of a Memorandum of long-range planning process and ertcouraging public
Understanding between the Sta~ Board and Ihe pertic~.
Division of Oil, Gas & Geothermal Resoumas, the
Regional Board no longer issues WDRs for b~ne Best Management Pine#eel In ~
injection wells but does issue WORs for land Management- The U.S. Forest Sentice water
disposal at oil and gas sites, including landlils and ~luality maintenance and improvement measures,
spreading operations. The USEPA issues permits Best Management Practices (BMPs), were
for injection wells (40 CFR C~ 1, Sub~ developed in compliance with CVVA (§208).
D); DOG&G regulates Class II I:xtne in~ ,eels. Practices developed by the Forest Sen~ica were

eertified by the State Water Resources Contn~
The Regional Board requires NPDES storm ~ate~ Board and approved by the USEPA in 1979. The
permits for oil production facilibes, signing of the 1981 Management Agency

Agreement (MAA) between the U.S Forest Service
SiMcMItMI~ and the State Board resulted in the ~

designation of the Forest Service as a water quality
Silviculture is the process of managing tn~es in a management agency. BMPs are the measures both
forest and includes activities such as site the State and Federal water quality regulattm/
preparation, cultivation, timber harvest, and agencies expect the Forest Service to implement in
transport. Such activities are s~jnificant sources of order to meet water quality objectives and to
nonpoint pollutants unless properly managed. The maintain and improve water quality. There am
major ~pe of pollution associated w~th silvicultural currently 98 certified practices being implemented.
operations is increased sedirnentatJon from the These 98 practices have been identified under 8
erosion of harvest sites, log landings, logging and different resource categories (’Table 4-21). Twenty-
sl0d traiis. Other poliutants include pestJodas, seven of the 98 practices are specifically related to
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silvicultural activities. The most current mferm~e
Table 4-21. Best Management Practices in for SMPs is a Sod and Water Consef~abon
Forest Management - Angeles and Loe Handbook titled Water Quality Management for
Padres NaUonal Fomlto. National Forest System Lands in Califorr~ (USFS,

1986). In addition to the 98 certified praclJces, two
additional practices are currently being reviewed

ee~ce Prac~e ¯ prior to state and federal ce~ (USFS, 1987).

T’mtber Prot~bon of Unm~ ~.mas Within the Region, water quality management is
administered in both the Angeles National Forest

Strearncoume Pre~:eio. and the Los Padres National Forest through the
conLinued implementation of the BMPs and Ihn)ugh

Erosion Control on Skid Trails the guidance of the 1981 Management Agency
Ro~ and Bo~Umg Ro~ Sk)~e SZab~.-~X~ Agreement between the State Board and the U.S.
S~e Forest Service. In both the Angeles and Ihe Los
conz~x~on contmz~ ~nne~ Padres National Forests, management activities

excava~o, limited to a broad-based "selection
where selectwe cutting leads to, or maintains, ¯

wawr Sour Dev~mment small even-aged groups of trees ~ Io ~Conmnt w~h Water Ouarey
em~:ton that occur under natural condibor~

M~ ~n.~w~ us M.,~ Lm~ W~thin the forest, wildfire poses one of e~e gra~est
threats to water quality. This is especialy ~ of

R~:m~don Docwm.=~ of We~ OuaWy the Los Padres National Forest. Between 1912 andD~t~
1985, w~ldfires burned 1,844,150 acres oflhe forest.

Pra�ces. of war ~ua¯y makJng it one of the most fire-worm in U1e Nabon~
w~in Dm~k~eO and ~ Forest System. Wildfires in the Angeles National
R~cm~on Areas Forest bum an average of 18,500 acres ann~.

In addibon to the ash and debris resu~ Iromveoe~t~ P~�~ ~ ~on~ wildfires, destruction of vegetation results inMmnipulmtjon mnd Evil,ration
etevated levels of erosion and sedimentaiJ~

Untremmd auf~ Stops k~ streams and increased levels of nutden~ in the
RJparimn A:a rand S*mm aquatic systems. Removal of stmamslde cover
Manm~ement results in increased water temperature and redumd

F’mm Supp~ss~on I~ of Wmr Q~a~y #nxn disso#ved ox~/gen levels, in eddit~on, flooding
& rue,- Pmated Bum~ E~ results in stream bank erosion and loss of q)mian

fire prevention, suppression, and ¯ program of
Wmtamhed WmterU~d Restomtx)n management. The U.S. Forest Sendos Ihins
Mmn,~ement ovemtocked chaparral stands each year. This

Waist Qum~ kk~iton~ thinning is accomplished by hand or mechanical
methods, use of silvicldes, or by low-intensityGr~.ing Contm~ ~ Num~= prescribed burning. This greatly reduc~ Iheand Season of Use
potential for wildfire by limiting exposura of residual

Rangetand Vnpmvement= stands to potential wildfires.

¯ Th,, ~=t ~= r~ =)mp~et~, but ~s~’m= e~ kx In the Angeles National forest, there am
eac~ of u~e s Resourc~ C~=e~on~ approximately 240 miles of perennial hvere and

streams, numerous miles of intermittent streams,Source: Unilad Slates Depar’onent of Agnculture, 1987 five natural lakes, and 14 reservoirs. The net yieldand 1~ in this forest is approximately 226,000 acre-feet of
water. The Los Padres National Forest has 37
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reservoirs and provides about 715,000 acre-feet net major categories of nonpeint source pegution:
yi~.ld of water (USFS, 1987). agriculture, forestry, urban (including sept~ tanks),

marinas and recreational boating, and
The major water quality problem in the forest lands hydromodificat~on (Table 4-22). States will be
is sedimentation and its effect on aquatic habitat expected to implement all of the measures spac~ed
and reservoir storage life. As an example, about six in the (g) Guidance with some limited exceptions.
million tons of sediment are estimated to be These excepbons include (i) sources that are not
produced on the Los Padres Forest each year, present, nor reasonably ant~pated in an area; or
roughly 50% of this sedimentation results from (ii) sources that do not individually or cumuiatNely
erosion and flooding after wildfires (USFS,1987). present sxjnificant adverse effects to living

resources or human health. States wig also have

Coastal Nonpoint Source Poflution soma flexibility in adopting the exact measures
specified in the (g) Guidance or altema~Program measures wh~ are domonstrated to be as
as USEPA measures in controlling nonlx~t source

The Coastal Zone Act Re-autt~orization pollution.
Amendments (CZARA) of 1990 include Section
6217, "Protecting Coastal Waters," and requires The State Board and Coastal Commission have
states with approved coastal zone management assembled a Coordinating Committee and several
programs to develop a Coastal Nonpoint Pollution Technical Advisory Committees to review the (g)
Control Program (CNPCP). This program will be Guidance management measures and develop
implemented through existing State coastal zone strategies to implement them in California. A key
management programs (California Coastal feature of this program is that the State must
Commission) and nonpoint source management develop enfomeable management measures. This
programs (State Water Resources Control Board). differs from most of the State’s existing nonpolnt
At the federal level, the USEPA and the National source efforts which for the most part are voluntary.
Oceanic and Atmospheric Administration (NOAA) There are also some components of the program
will jointly administer the new requirements, that the Regional and State Boards do not usually

regulate, such as issues relating to land use.
The Program Development and Approval Guidance Therefore, it will be critical to coordinate State and
was released by USEPA and NOAA in January, Regional Boards programs with those of the Coastal
1993. States have 30 months (by July, 1995) to Commission and appropriate local ag~:zP..~s in order
submit their Coastal Nonpoint Pollution Contxol to develop a successful coastal nonpomt source
Program for approval. Once the plan is approved, program. This program will be closely integrated
states have three years (until January, 1999) to with the Regional Board’s storm water permitt~g
implement the technology-based management program and others, such as the Santa Monioa Bay
measures. USEPA and NOAA will then have a two- Restoration Pro~
year monitoring period (until January, 2001) to
assess the effectiveness of the measures. States
will then have an additional three years (until Future Direction: Watershed.
January, 2004) to implement any additional measure Based Water Quafity Control
necessary to attain water quality standards.

The concept of comprehensive watershed level
Future nonpoint source funding allocations are management of water resources is currently being
contingent upon the completion of an approvable incorporated into various elements of the State’s
program. If the state does not submit an Nonpoint Source Management Program. The
approvable program, financial penalties will be watershed protection approach is an integrated
assessed in the form of progressively decreasing strategy for more effectively protecting and restoring
Section 319 grants to the state, beneficial uses of State waters. By looking at

entire watershed, one can more cleady identify
The Guidance SpecJfying Management Measures critical areas and practices which need to be
For Sources of Nonpoint Po//utlon in Coastal targeted for pollution prevention and correctNe
Waters (commonly cal~ed the (g) guidance) was actions. This approach not only addresses the
released by the USEPA in January, 1993. This (g) waterpody itself, but the geographic area which.
Guidance contains management measures for five drains to the watercourse. This strategy also
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Table 4-22. Management Measures in t~e Gu/dance Sp~ Management Measures For Sources of

ONonpoint PoflmYon in Coas~a/Watw: ~’(9) Guidance’].

L

HydromodEcal~o~ C~anne~z~,X~ and �l~nn~ ~
I:~y,~c~! and cf,~c~l characaom~cs
Ins~eam and np~n t~t

Chemical and po0utant
;;~otecbon of su~aco wator quak~y

Sb’eam bank and shoreline eros~n managemo~

Restorat)on of we~ands and nbarafl
Vegetated I~ealn~,d systems
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integrates both surface and ground water, inland
and coastal waters, and point and nonpoint s~urces
of pollution. Point sources have ~ mos~ of Malibu C~ek Water~hed Nonpotnt Source Pilot
the regulatory attenbon in the past, however, Project
signi~,ant mlprovements in ~ s(x~rCes, �oupled
with continued water quality Jrn~ts. have II~ Makl)u Creek wlte~hed. ¯ drminmge
necessitated the water resources com~ to look -pp~xrnm,y 10~mZuammiles, has ¢hang~lrapiclly inmouat

at a mo~ mtegrated approach wt~:h �onsk:le~ ,,m,. Imp,,.,- from hunch ac:~vle, m de~radin~
impacts from both point and ~ ~ Of umes and potenba~y �ontnbu~no to ion~-ta(m envin)nmen~�
po~utan~, prot)lem$. The Mall)u Lagoon il (isled as

watemody, and mecbons of me Malibu Creek ere Framed
mreatened wm~,.rbodm (WQA, 1992). For lhase ~. meThe Watershed Protecbon AI~ is built on throe M.~ Creek watersr~ ~as been chomen by

main prin~q~es. F~r~, targeted watersheds should Board for a pdot watlrlhed nonpo~t ~
be those where poliubon poses the ~ i~k to funded by USEPA TIUe II grl~ monlas. Thil ~ is b~no
human health, ecological resources, ob~er be~ undertaken in ¢oo~rabon ~ ~1~ Ualld

uses of the water, or combinations of these. Cons~z~on S~rvi¢l. Ih~ California Coallll Co~as~lncy,

Second, all parties with a stake in Ihe specie iocl 13~parc~nt Of Pad~ and Rz<muUon, zad

problems and the cteat~3n of solutk~s. T/ikd. b~e Watemhecl ataM~d~.. Indud~g ~ .�~,~.U.
acbo~s undertaken should draw on ~ full lange olr agency representative¯, incul residents and ~ Of

~ulmld conv’nun~, pa~d:q:~ted in ¯ as~ ofdlSCus~o~ andmethods and too/s available, integ~lk~ Ikem kilo a

in the iden~t~on of laveral areas of ~
ldellt~ I~ Pol~tants of ¢onolm, many of w~lic~ lm ~ by

nonpoint Ioun:~s, include oxcasl nutri~ntl, asd~n~nt.
Many agencies and o~ganizat*)ns concerned v~h dBeaas-caulmg mg¯nWnl. Incmase~ 6owl, duttoimpo~ld
water resources have come to recognize t~at IlVs water to su;~ort me 9n~w~ poCu’-Uon ba~, as v~l as

channeiizat)of~ and u~Jnizm~on, hlvl P~UIl~d an inlJl)lJltlcl in

assessing cumulative impacts and lormula~g

Management Act Re-authom.abon ~. ras~om bk~ ¯~ ~a~onm~ rasourom-
further envvonmental degrada~on. The Regional Bowd hasUSEPA guidance, and vahous le~ proposals       ta~ me bad *n ~R~na~,~ a ~

land use on water qual~y, The USEPA and State The Reg~,.a~ eoa~l Ixov~des ~:hn~ aas~an~
Board encourage the Watershed Pmtedk)n
Approach at all leveis of government. USEPA ¯
program managers are re-~inkJng their apl0foach io quaty mon~

the alk)cabon of resources (espedaly w~lhin Ike ¯
Nonpomt Source Program) and d be phman]y ~ and ~ r/m. ~o delemme m
funding studies ~at are part of a waletl~Id am
planning and implementation effort. Rec~. the ¯ dev~lolxnontofapilntommlnltzewlllrqually in!)ldlonState Board has formed a work group to ~ Ma~buoptx)ns for watershed management m ~ groun~vmr pok~o~ abatement ~
The Water Quality Task Force, cma~ed by 0re Los
Angeles Regional Water Quality Contmt Board ~t ¯ =m~e ~ ~ mme~t=~o~ of Be=
December, 1992, ir~uded a watemhed Pmc~:~ for theMunlcipal S~ormwat~’NPOF.Spetm~;
management issue in the list of recommended ¯ ini~onactions to be implemented at the regior~ level

The traditional approach to mar~jing poautant
discharges into streams, lakes, and the ocean has require some programs to be reoriented and
evolved over time - often with separate programs to integrated. Other programs can not be amenable to
address various aspects of an ove~aU wate~ quality the watershed approach. However, this new
problem Some of these programs can have perspective, even with a limited application, could
different, overlapping, or conflicting pnoff0es. A produce more benefits than a strict program-based
t~ansit~on to watershed-based management can approach and provide improved communication and
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coordination among all levels of government, private The relatively recent discovery of polutants
organizations, and citizens, ground water has )eopardized an important source

of water for municipal, agricultural, industz’~l
The Region has been dNided into six watershed process, and industrial supply uses in the Los
management areas (see Figure 1-5) for planning Angeles Region. As a result, reliance on knpotted
purposes, supplies of water to this semiarid region hal

increased.
Pro)ects in the Los Angeles Region which are
already successfully utilizing the watershed The Regional Board sets cteanup goals baled on
approach include the Malibu Creek Watershed the State’s Antidegradation Policy as let fo~h in
Study (see descnption on previous page) and the State Board Resolution No. 68-16. Under the
Santa Monica Bay Restoration Project. Regional Antidegradation Policy, whenever Ihe e~ds~n
Board staff are also participating on the Santa Clara quality of water is better than that needed to protlzct
River Project Steering Committee and the Los present and potential beneficial uses, such
Angeles RNer Master Plan Environmental Quality quality ,viii be maintained (see Chapter 5, Ptans
Subcommittee, both of which are developing flood Policies). Accordingly, the Regional Board
plain or watershed plans for these rivers, prescribes cleanup goals that are based upon

The Regional Board plans to implement more wherein dischargers have demoosblted ~
watershed-based projects in the future. These will cleanup goals based on background concellllalJonl
increase the coordination of planning, monitoring, cannot be attained due to technological and
assessment, permitting, and enforcement elements economic limitatioos, State Board RasoMion No.
of the various surface and groundwater programs 92-49 sets forth policy for cleanup and abatement
with activities/jurisdiction in each watershed, based on the protection of beneficlaJ uses. Under

this policy, the Regional Board can - on a ~
case basis - set cieanup levels as ciose toHemediation of Poflution  kg nd as t no  =,,ly and
feasible. Such levels must, at a minimum, CZZlllk:ler

The Regional Board allocates substantial resources all beneficial uses of the waters. Fu~
to the investigation of polluted waters and cleanup levels must be established in a manner
enforcement of corrective actions needed to restore consistent ~ California Code of Ragulabons,
water quality. Spec~c remediation programs 23, Chapter 15, Article 5; cannot result in m
include: quality less than that preschbed in the BaMn Plans

and policies adopted by the State and Regional
¯ Underground Storage Tanks Board; and must be consistent with ~

benefit to the people of the State.

~ amended State Board Resolutkm No. 92-49
¯ Spills, Leaks, Investigations and Cleanups has been adopted by the State Board. Upon

(SLIC) approval from the OfiSce of AdministxatJve Law
(OAL), the amended p~y wig become

¯ Aboveground Peti’oleum Storage Tanks
Underground Storage Tanks

¯ U.S. Department of Defense (DOD) and
Department of Energy (DOE) Sites Approximately 18,000 underground storage tanks

have been identified m ttm Region, accot~ for
¯ Resource Conservation and Recovery Act 15% of the 120,000 underground storage tanks that

(RCRA) have been identified throughout Itm State. Most of
these tanks contain, or contained, gasoline and¯ Toxic Pits Cleanup Act d~esel fuel products. Over 4,500 sites in the Los
Angeles Reg~:)n are known to have leaking tanlcl.¯ Bay Protection and Toxic Cleanup These leaks can result in pollutJen of soil, grmmd
water, surface water, and air, and can also
constitute fire or explosion hazards (F~;lUre 4-9).
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To protect ground and surface waters from release rep(xlmg, initial abatement pnx:edures, and
petroleum hydrocarbons from leaking underground closure requirements. Fu~, permit1~g
storage tanks, the State of California enacted procedures undertaken by LIAs indude initial
legislation in 1983 (Health and Safety Code, assessments of sites ~ pollution can have
Division 20, Chapter 6.7). Unden:jround tank occun’ed. LIAs w~hm Ihe Los Angeles Region
regulatK)ns promulgated under ~ teg~Idaben are include; the Counbes of Ventma and Lo~ Angeles,
designed to (i) ensure the integrity of all and the Cities of Burbank, Glendale, Long Beach,
underground storage tanks, and (ii) detect any Los Angeles (mdud~j 1he CW of San Femando),
leaks, These regulations can be found in Tdle 23, Pasadena, Santa Momca, San Buenaventum,
California Code of Regulabons, Dwis~n 3, Ton-ante, and VImoR
Chapter 16.

joined the State Boa~’s bx~ Ovemght Pregram
(LOP), thro.gh whk:h ~ inhere miW~mtory

to their miein the LOP pmgran~ llle Counties of
Les Angeles and Venture am also LIAs.) In on:ler to

actions, the State Board has ~ the/.eak~g
Underground Fue/T~nk {’LUFT) F~dd Manual ~
manual is not a polk~ or regulation; ralh~, it

Bcard has adopted a genera pem~ for the
Figure 4-9. Leaking underground Itoreg~ tank. discharge of treated gn)und water, DVscharj~e of
This diagram illustz’~te$ how �ontamination o# Ihe vadole zone Grour/d Pd’ster frofll/flve,!i~oR 8rid/or (~eilttup o(rand po,utX)n of ground water can retool from ~ o~ ¢aso~ Petroleum Fuel Pofk.vaon to Surface Waters (Tablefrom ,In underground storage tank (Adap~ frzml Fe~ler, 1988).

4-2). This gener~ permit .~tates the d~*..~, of
Ueated ground water, from petroleum rue#

To ensure the integrity of all underground storage contamination sites, to suriace waters, provided that

tanks, the State’s regulations require all counbes in the discharge meets the Ih’nitatxzns and cor~
of the 9ene I pen’r~t and does not exceed waterCalifornia to implement an undergrouf~ tank

permitting program. The counties have the flexibility quality objectWes or im(~ beneficial uses of the
to shift responsibility to local governments (known receiving waters.
as Local Implementing Agencies), provided that the
Local Implementing Agencies (LIAs) adopted Leaks from underground stzxage tanks are not
appropriate ordinances before July, 1990 for limited to petroleum fuels. Other hazardous

substances, such as solvents, also leak end poguteimplementing underground tank permitting programs
that are at least as stringent as me Chapter 16 ground and surface waters. ARhough remediation of

such pollution is a h[jh pnorily, limited funding isregulations Under the permitting programs, a tank
owner or operator must obtain an operating permit available for the investigation and c~eanup of such
from the county or LIA in which the tank ~s located sites Accordingly, the cument scope of the
Permit conditions include tank construct)on Underground Storage Tank Program is somewhat
standar0s, monitoring requirements, unauthonzed restricted to pollution from pe~’oleum fuels.
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Well Investigations surplus surface water supplies, The discovmy of
significant pollution in these basins, however, has

By 1980, volatile organic compounds (VOCs) had significantly reduced groundwater production as well
been discovered in a number of public ~ ~ as the potential for conjunctive use, thereby
wells in the San Gabriel Valley and San Femande increasing dependence on imported supplies of
Valley Groundwater Basins. These disc~ water.
along with the discovery of dilxomochlorupml~wte
(DBCP) in several hundred wells in ~ Sa~ Joaquin Groundwater pollution can often be traced to historic
Valley and in the Riverside-San Bernardino area, and current land uses. Primary organic pollutants in
prompted passage of legislation (AssemlW Bill public water supply wells in the San Gabriel and
1803) in 1983 which mandated statewide ~ San Femando Valley Basins include
for contamination in public water systems. This tetrachloroethylene (PCE) and
legislation is codified in the California Heel~ and (TCE). These compounds, both of which are
Safety Code, Section 4026.3. volatile organic compounds (VOCs), have

widely used as solvents in manufacturing and dry
The California Department of Health Ser~:es and cleaning processes. Soil pollution and subsequent
county Health Departments completed sempling of groundwater pollution can result from inadequate
public wells in 1985. Organic pollution was datecmd handling, storage, and disposal practices of
in over 640 public water supply wells in the Los substances at industrial facilities. In addition to
Angeles Region. The Regional Board, under volatile organic compounds, high concentratiOnS of
authority of the California Water Code (§13304) nitrates in the upper 160 feet of the San Fernando
locates and abates the sources of pollutants Valley Basin have polluted many wells. Nitr~es
affecting these wells and oversees the remedial~m often originate in agricultural areas where f~tizer~
of the pollution. These investigations, conduced have been excessively applied to crops, in
through the Well Investigation Program (WIP), ate stockyards a~l feedlots where nitrates from manure
designed to: leaches into ground water, and in unsewered areas

where nitrates septic tank systems leach into
¯ identify and eliminate sources of pcllula~s in ground water. VWth few continuous confining layers

public water supply wells; of less permeable sediments, groundwater recttarge
- and the infiltration of pollutants - can occur

¯ identify dischargers, by establishing a cause- throughout much of the San Gabri~ and San
and-effect relationship between the dis¢tum~e of Fernando Valeys.
a pollutant and a polluted well. When
necessary, take enforcement action against The Regional Board identifies sources of polutants
dischargers m order to force them to ~le~ake by inspecting facilities to check their chemical
site investigations and corr~:tive actioos; and handling, storage, and disposal prectic~.

Information from these inspections assists in
¯ oversee remediation of soils and grouml wa~rs, identifying those responsible for releese~ of

pollutants. Under the direction of the Regior~l
All WtP activities are directed to pollution of ground Board, parties thus identified are required to
water in the San Gabriel Valley and San Femando conduct subsurface investigations of soil and ground
Valley Groundwater Basins. These valleys are water to confirm the presence or absence of
synclinal basins at the base of the San Gabriel pollutants, quantify the extent of pollution, and plan
Mountains. The two basins, which are separated by corrective actions. The Regional Board is
the San Raphael Hills, are largely filled wilh a~uv~ committed to working closely with those responsible
sediments eroded from the surrounding mountains for releases of pollutants to find cost effective ways
and hills. Large volumes of groundwater ~ow in which to investigate and remediate pollution in a
through these alluvial sediments, and both basins timely manner. Whenever appropriate, the Regional
are important sources of water for more than one Board promotes innovative remediation options and
million people. In addition to meeting a large part of encourages phased, cooperative remediatJon plans
the demand for potable water, the San Gab~el and involving multiple sites.
San Femando Valley Groundwater Basins ~
large volumes of ground water that can be pumped Additionally, in order to minimize the spread of
dunng droughts and recharged dur, ng years of pollution caused by groundwater pumping and

recharge act~nties, the Regional Board oversees a
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comprehensive groundwater quantity and quat~y Region’s economic base, they have often semm~
management program in the San Gabriel Valley. degraded the environment.
This management program, implemented by the
Main San Gabriel Basin Watermaster and about 45 Reports of unauthorized discharges, such as ~
private and municipal water purveyors, has the and leaks from above-ground storage tanks, am
following objectives: investigated through the Regional Board’s

Leaks, Investigation and Cleanup (SLIC) Program
¯ Prevent public exposure to contamination. This program is not restricted to particular ~
¯ Maintain adequate water supply, or environments; rather, the program covers al
¯ Protect natural resources, types of pollutants (such as solvents,
¯ Control the migration of pollutants, fuels, and heavy metals) and all envin~ments
¯ R~ polluted ground water. (including surface and water, ground ,a~t~’, aml the

vadose zone). Upon confining that an
Oversight of this management program is autho~zed unauthorized discharge is polluting or threalllnl to
by Regional Board Resolution No. 91-6, entitled pollute regional waterbodies, the Regk:mal Board
Amendment to the Water Quality Control Plan for oversees site investigation and corrective
the Los Angeles River Basin and Implementation Statutory authority for the program is derived from
Plan Concerning the Extraction of Ground Water the California Water Code, Division 7, ~
Hfithin the San Gabhel Valley Basin. In the San 13304. Guidelines for site investigation and
Femando Valley Groundwater Basin, the remediation are promulgated in State
Watermaster for the Upper Los Angeles River Area Resolution No. 92..49 entitled Po/ic~s and
(i.e., the San Femando Valley Groundwater Basin) Procedures For Investigation and Cleanup
cooperates with the Regional Board to achieve Abatement of Discharges Under Wafa~ Co~
similar objectives (Upper Los Angeles River Area Section 13304, described at the beginning ~
Watermaster, 1993c). Chapter, in section entitled Remedlation of PoIulJoR

Pollutants in the SLIC Program are typically
In light of the extent of pollution in the San Gabriel petroleum fuel products which, in addition to
Valley and San Femando Valley Groundwater in liquid form as pure compounds (i.e., "free
Basins (FKjures 4-10 and 4-11) and the dependence product"), can dissolve in water, adsorb to ~
on this important source of ground water, the State vaporize. Site investigations to delineate the
of California designated large areas of these basins of pollution caused by such substance~ are
as high priority Hazardous Substances Cleanup therefore very complex. Cases range from small
sites. The USEPA also designated these same leaks of fuel products stored in metal drums to
areas as ,~tes eligible for funding under the spills at tank farms and refineries, where ~ of
Comprehensive Environmental Response, millions of gallons of free product are floating on the
Compensation and Liability ACt (CERCLA) surface of ground waters in important aquifem.
legislation (i.e., as Superfund sites)¯ The USEPA. Over 350 cases of pollution have been inve~gat~
as lead agency for e~foroement in these areas, is since 1986. Approximately 50 of these =ite~ ~
responsible for strategy, case development, been remediated and closed. State of the art
determination of responsible parties, and sett~emant remecliation techniques, such as biorernediati~ of
negotiat~ns. The Regional Board, on behalf of ttm soils, have successfully been employed to
USEPA, identifies dischargers as described above, remediate pollution. Approximately 100 oase~ are

presently undergoing investigation or corrective
Spills, Leaks, Investigation and action. New cases of pollution are reported at a
Cleanup (SLIC) rate of about 2 to 3 per month.

With a ski~ed work force, well-developed Department of Defense and
infrastructure and large-scale production capacity, Department of Energy
the Los Angeles Region is an important industrial
and manufactunng center. With 20 major refinenes Decades of defense and energy activities have
and hundreds of smaller facilities, the Region has degraded water quality on and around federaly-
the greatest concentration of petroleum productK)n owned facilities¯ Working with other agencies, ttte
and storage facihties along the West Coast. Regional Board is involved with remedial
Although these activities are an important part of the invest=gation and clean up action on over 16 U.S.
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Department of Defense (DOD) sites and one U.S.
Regional Board reviews on water-quality issues~ Department of Energy (DOE) site. Agmerne~s with
related to RCRA sites.the DOD and DOE provide for accelerated olsenu~

at military bases and other Defense sites that am
scheduled for closing. Site invesbgation and ~ Toxic Pits Cleanup Act
up procedures are consistent with State laws ~d
regulations as well as applicat~ Wovisions o/ The State’s Toxic Pits Cleanup Act of 1984 (TPCA)
CERCLA. regulates impoundments containing liquid hazardous

wastes. Regulations promulgated under the TPCA
legislation are in the Health & Safety Code, DivisionAboveground Petroleum Storage
20, Chapter 6.5, Article 9, and are administered byTanks the State and RegiOnal Boards. Major IXovisions in
these regulations include:

In order to prevent unauthorized discharges from
aboveground petroleum storage tanks, the Stale of ¯ Requirements that all impoundments osntalningCalifornia has enacted legislation designed to lower I~luid hazardous wastes be retrofitted with linersthe risk of spills and leaks. The California Health & and laced collection systems, and per/ormanceSafety Code (§25270 et seq.) requires o~nem or standards for b’---’,,=,,e syste~o
operators of above-ground peb~eum storage tank=
to file a storage statement with the State Board and ¯ Groundwater monitoring in accordance with theimplement spill prevention meesums. Examples of federal Resource Conservation and Recoverysuch measures include daily visual ~ Of Act.any storage crude oil or its fractions, the
of secondary containment for all tanks w~ su/~cient ¯ A prohibition on the discharge of liquid
capacity to hold the content of the largest tank at hazardous wastes within 1/2 mile upgradient ofthe facility plus sufficient volume f(x rainfall to tumid a drinking water well.overt~, and development ofContro~ and Countermeasure Plan. In the
an unauthorized release, the owner or operat~
must notify State officials and undertake appropriate Seventeen known impoundments containing liquid
monitoring and corrective action. In addition, annual hazardous waste were operating in the Los Angelesfees are levied on tank owners. The Regional Region when TPCA legislation was enacted. The
Board uses these fees to fund aboveground Regional Board has overseen closure of all of thesepetroleum tank inspections and enforcement. Than~ impoundments.
are over 10,000 aboveground ~ storage
tanks in the Los Angeles Region.

Bay Protection and Toxic Cleanup
Resource Conservation and Program
Recovery Act In 1989, State legislation added Sections 13390

through 13396 to the California Water Code which
The Resource Conservation and Recovery Act established the Bay Protection and Toxic Cleanup(RCRA) is federal legislation (42 U.S.C.A. 6901 et Program (BPTCP). The program has four mainseq.) designed to ensure that hazardous substances goals: (i) to provide protection of existing and future
are managed in an environmental~/-sound manner, beneficial uses of bays and estuarine waters, (ii) to
Regulations promulgated under th=s leg=slatJon are m identify and characterize toxic hot spots, (iii) to plan
40 CFR 264 and Title 22 of the California Code of for the cleanup or other remedial or mitigating
Regulations and include comp~ehens~e actions, and (iv) to contribute to the development of
requirements for hazardous waste generator, effective strategies to control toxic pollutants and
transporters, ancl facilities that treat, store and prevent creation of new hot spots or the
dispose of hazardous wastes, perpetuation of existing hot spots.
The State of California Department of Toxic The Water Code requires that each Regional Board
Substances Control (DTSC) admin~ers the RCRA complete a toxic hot spot cleanup plan and that theProgram in California When requested, the State Board prepare a consolidated cleanup plan for
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submittal to the Legislature. Each cleanup plan
Assessment of Problems in Santlmust include a description of each toxic hot spot
Monica Baywith its pnor~y listing, an assessment of the most

likely source(s) of pollutants, an estimate of the total
Santa Monica Bay is an important natural resoumecosts to iml~ement the cleanup plan, an estimate of

costs which can be recoverable from responsible which provides significant environmental,
recreahonal and economic benefits for Southernparties, a prelminary assessment of the actions
California However, the Bay’s living msourcas,required to remedy or restore a toxic hot spot, and a

two-year expe~liture schedule identifying State water quality, and natural beauty have been
by years of development and other human uses.funds needed Io implement the plan. It is required

that a State-u~le consolidated cleanup plan will be
completed by June 30, 1999. The creation of the SMBRP in 1988 has brougM

about much progress in understanding the problems
facing the Bay. Above all, the SMBRP ManagementThe Santa Monica Bay Restoration Conference has focused on assessing problems

Project associated with four fundamental issues: swimming
safety, seafood safety, fisheries and li~ msotm::el

Introduc~m protection, and ecosystem health.

In recognition of the need to protect the Bay and EnvlronmentM Issues
associated u~atersheds, in May 1988, the State of

Public concern about the safety of simm~ng in, andCalifornia and the U.S. Environmental Protection
consuming seafood from Santa Monica Bay hasAgency norrmated and included Santa Monica Bay
been high for the past decade. Studies have Iho~min the National Estuary Program (NEP). Established
that some local seafood species contain elevatedunder the Water Quality Act of 1987 and managed
concentrations of potentially toxic chemicals,by the U.S. EPA, the NEP currently includes 21
phmahly DDT and PCBs. As a result, responsiblesignificant estuaries and coastal water bodies
State agencies have published advisories to angler=nationwide. The NEP was created to pioneer a
regarding consumption of these species, tN~thbroader focus for coastal protection, and to
regard to the safety of swimming in Bay waters,demonstrate practical, innovative approaches for
some Santa Monica Bay beaches are occasion~protecting coastal areas and their living resources,
closed due to storm water contaminated with

As an NEP, the Santa Monica Bay Restoration ~nl:inim. ally’.treated sewage overflows. Studies ha~e
Project (SMBRP) is charged with assessing the so touno evidence of human fecal waste in dry-

weather urban runoff. As a result, warningBay’s pollution and degradation problems and
have been posted near outlets of flowing stormproducing a ~ay Restoration Plan (BRP) to serve as
drains on beaches to discourage swimming neara blueprint ~x the Bay’s recovery. To fulfill its
storm drains.respons bility the SMBRP convened a Management

Conference. Organized into three groups (the
Despite the relative abundance of aquatk; andManagement, Technical Advisory, and Pubhc
terrestrial life in and around Santa Monica BayAdvisory Committees), the Management Conference
(including several endangered species), the Bay’sis a unique and diverse coalition of government,
habitats have been significantly altered andenvircnmentalists, scientists, industry, and the public
degraded. For example, only about 5% of thecommitted to restoring the Bay. Over the last five
area’s historical wetlands acreage still exists.years, this coalition has been successfully breaking
Pollution of coastal waters has led to a decline inmany interagency barriers, and building consensus

to solve problems, species and a commercial fishing ban on white
croaker in certain areas. In addition, although the
use of DDT was banned in 1971, residues of tblsFor the puq:~ses of the NEP, the borders of Santa
pesticide still bio-accumulate in the tissues ofMonica Bay are defined as reachlng from the
invertebrates, fish, birds, and marine mammals.Ventura County line to Point Fermin on the south

end of the Palos Verdes Peninsula.                  Pollutant loading has been identified as the most

important contributor to the problems associated
with beneficial usa impairment in the Bay. The
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SMBRP identified 19 pollutants of concern based on
management decJskms directly or indirec~ affect~ the serious impacts they have had or may have on
water quality, natural reseutces, and ~the Bay. These 19 pollutants of concerns are: DDT,
acbvit~es in the Santa Monk:a Bay watershed andPCBs, PAHs, chlordane, TBT, cadmium, chromium,
the near-coastal area. To make planning,copper, lead, nickel, silver, zinc, pathogenic bacteria
forecasting, and implemontation of actionsand viruses, total suspended solids, nutrients, trash
cost effectwe and succass~ul, they should beand debhs, chlorine, oxygen demands, and oil and

grease, coordinated on a watershed basis.

Pollutants of concern reach Santa Monica Bay
Monica Bay area taegeled the most visible ~through a number of routes. Maior pathways
problems such as indhtkJual municipal and industhalinclude wastewater camed by the region’s sewage
"point’ sources of POEUtX)R This approach hassystem and released into the Bay after treatment;
solved the ~t ~ problems, but it mayurban runoff/storm water camed into the Bay
neglected the less otMous, but potent~a~through the region’s storm drain system; treated
damaging impact of "nonlx~nt" pollution such aswastewater directly discharged into the Bay from
storm water/ud)an runoff and atmosphericindustrial facilities: oil and hazardous waste spilled
deposition. There is an u~jent need to address aldirectly into the Bay or into the storm drain system,
these pathways/soun:e$ in a coordinated ralher ~and resuspension of contaminated sediments,
a fragmented manner.Overa!l, sewer systems are the largest source of

pollutant loading to the Bay. However, as the
Currently, most of Ihese pollutants are primarilyquality of sewage discharges from I~eatment plants
managed by applying concentration.basedhas improved, the relative contribution of storm
qualily standards. However, such an al)Woach maywater and urban runoff to the total pollutant load to
not always be appropriate to Protect against impactsthe Bay has increased,
that result from Iong-4erm accumulation of ~see
Pollutants m manne env~onments. A new massThe condition of the Bay and its watershed, with an
emissions aplxoach is being conskJered. Under thisemphasis on the effects of pollution on human
approach, an allowab~e "no impact" cumulal~ehealth and the marine environment is documented
loading of a pollutant would be determined on ¯in detail in the Santa Momca Bay Characterization
watershed basis, cou~ with a set of usefuJ "endReport published by the SMBRP in April 1993.
points" by which to meas~e ~ adequacy of

Mana~ment/s¯uas manageme~ actions.

The Santa Monica Bay "watershed" is Ix)rdered on ~C’0/7)/"~
the north by the Santa Monica Mountains dNide, on

Supported by extensive I:XZddem research ~the east by Griffith Park, on the south by Point
assessmenL the Bay Restoration Plan sets forthFermin, and on the west by the eastern portion of
actions that need to be taken to achieve a deanVentura County. Hydrologically, the Bay watershed
and healthy Bay. The BRP not only idenlJ~esis divided into 28 drainage basins, each of which
actions, but also implementors, bmelines, andhas unique topographical and land use
potential fundmg sources.charactenstics. The northern portion of the Bay

watershed has steep topography and contains large
Described below are some of the high phodtyundeveloped areas. The central and southern
actions presented in the Draft BRP which the LosPortions have a mixture of residential and
Angeles Regional Water Quality Control Board hasindustriaL/commercial land use. The Palos Vetoes
been designated to serve as either the lead,Peninsula segment of the watershed contains
regulatory lead, or as an i~portant participant inresidential development along with open space and
ltm~r imrdementabon.a rocky shoreline.

Management of water pollution and habP, at
¯ Improve management framework for water quaityprotection in Santa Monica Bay is cumently based

regulatK)n and enforcementon iunsclictional rather than hydrologic or water~’md
boundanes, There are more than 50 Federal,

Specific ac00ns to be led by the Regional BoardState, and local agencies or junsdict~ons whose
include re~sing and incorporating new program
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elements into the NPDES pelf’nits, especillly
conducting pilot projects for medium and longstorm water NPDES permits, as needed;,
term BMP implementation; and ptotnotiflgensunng adequate staffing, resources, and tegal
implementatK)n of general good housekeepingsupport at the Regional Board for storm ~
practices by commercial and industrial facilitiesNPDES permits, other NPDES permits, and
and construction actN~as.pretreatment permit compliance and

enforcement; and developing new, eflec~m
It is recommended that most actions inenforcement tools, if necessary,
category be implemented by co-pennittees of the
municipal storm water NPDES permit, led by theLed by EPA and the post-SMBRP orgenizabon,
Los Angeles County Department of Public Works,and with the involvement of the Regional Boon:l,
end that the Regional Board act as regulatoryspecific actions are also recommended to
lead.investigate the necess*ty for ~ feasibly of

developing numeric effluent limits for slonn water ¯ Upgrade all direct municipal discha/ges to Santarunoff.
Monica bay to secondary b’eatment levels

* Coordinate Bay water ;x)ltution menagenw~ on a
Two speci~ actions are included: (~ Itm City ofwatershed basis
Los Angeles should complete construction of ful
secondary facilities at the Hyperion treatmentA key action under the leadership of the Regional
plant and remedy storm-re~teq sewage overflowBoard is to develop tools for coordinadng al
problems; (ii) the County of Los Angeles shouldcomponents of the NPDES program (uz’bln,
install full secondary treatment facllibes at themun cipal, industrial and cooling water
Joint Water Po/lution Control Plane It isdischarges) with other permitbng and mgulaiory
recommended that Regional Board act asfunctions on a watershed/sub-watent, hed basis,
regulatory lead for implernentabon of theseOne recommended mechenism for ~
actions.on a watershed basis is the adoption of a

emissions approach, with the Regional Board
¯ Control pathogens in surfzone to ensure theserving as the lead in oversee~g its de~lk:~m~t

safety ofand implementation.

Specific actions include developing andIn order to car~y out the waterstted m~’tegemmtt
conducting a sanitary survey; conducting on-siteapproach, the BRP prescribes a Malibu Creek
inspections and repairing malfunctioning septicPilot Watershed Management Plan. It is
tanks; developing inspection systems; conductingrecommended that the Post-SMBRP oq~e~zalton,
focused inspection of illegal and illicit sewagewith participation of the Regional Board, u~e
connections to storm drains; inspecting andapplicable elements of the Malibu ~ Pilot
correcting leaks from sewer lines and sewagePlan to develop management plans for olter
treatment plants; treating end/or dNerting dry-prior~y watersheds,
weather urban runoff if feesil:~e

¯ Implement control measures for poluta~s
Implementation of these actions will be carriedassociated w~th storm water/urben runoff
out by vahous agencies/orgenizations including
Los Angeles County Department of Public Wor~.s,Specific actions include ensuring adequate staff
Los Angeles County Department of Healthand training in lOCal municipalities and agencies
Services, POTWs, and local c~tles, as well as thefor storm water/urban runoff manegeme~
SMBRP. The Regional Board is recommendedevaluating and developing effective prooesses to
to serve as regulatory lead for implementation ofaddress small discharges of non-storm or
these actions.contaminated storm runoff; developing ~

implementing land use tools for storm ¯ Assess health risks associated wfth swimmingwater/urban runoff management; developing and
and revise water quality standardsenforcing land use ordinances; developing a~l

~mplementing a five-year urban runoff educal~on
The key action is to conduct an epidemiologicalstrategy; implementing a set of mandatory short-
study to assess the Possible health risks ofterm Best Management Practices (BMPs):
recreational exposure to storm drain runoff in
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5. PLANS AND POLICIES
Table of Contents State Board Plans

.................................. ~ Ocean
Ocean Ptan ..............................

S.1

"rhermal I~.’i :: i i i :i i i ................... S-1 The State Board adopted the 14d!lter Quality Contro/
¯ . s.4

Plan for Ocean Waters of Calgomie (State Board
Resolubon No. 74-57) in 1974 and amended ~

State 8o=(d PoiSe. plan in 1988 (State Board Resolution No. 88-111)
The State ~o~:y ~or Water Ou=~ Con~o~ ......... S-S and 1990 (State Board Resotut~n No. 9~.27). ThisStatement of Policy w~ Respec~ to Maintaining

amended plan, which is refereed to as the OceanH~gh Quality Water in
(Ant~legradabon Policy) ................... 5-5

Plan. establishes benefK~ uses and water quality
Water Quality Control Policy for I~e Enclosed objectNes for waters of ltm Pacific Ocean adjacent

Bay= ..~ E-=uane= of C=lifom= ............ S-6 to the California coast outside of e~Josed bays,water Ou=~ Contro~ Po~’y o~ U~e U=e a~ estuaries, and coastal lagoons. The Ocean PlanDspo=a~ of Iman<l Wa=er Uteri fo~
also prescribes effluent quality requirements andPowerplant Cooling ...................... 5.6~o~-y w~ Re~oe= to Wa=r RecW~to~ management principles k~ waste discharges and

in California specifies certain waste discharge prohibitions.Po~j on t~e D=pos=~ of Shm<~er Warn ......... S-7 Prohibitions include discharges of specific
Sources of D~r=king Water Po~ ...............

5-7 hazardous substances and sludge, bypases ofPolicies and Procedures for Invesl~alion
untreated waste, and discharges that impact Areasand Cleanup and/~atement of D~
of Special Biological Significance (ASBS).Uneler Water Code Secl~on 13304 ........... 5-7

Reg~n=~ Water Qu-~ty .~dvi=o~y T=~ Fore=
S-7 The Ocean Plan authorizes

Reg~a~ aoar~ R~oM~)~ designate ASBS and requires that wastes be
....................... 5~ discharged a sufficient distance away from these

areas to protect natur~ water quality conditions.
/ntroductJon Waste discharges to ASBS are prohibited unless the

State Board finds that there would be no adverse
impact to beneficial uses. The following areas haveThe State Water Resources Contro~ Board has
been designated as ASBS in this Region (Figuresadopted several statewide Water Qual~ Contr~
5-1 and 5-2):Plans that are part of the Regional Board Basin

Plans. In addition, both the State and Regional
" San Nicolas Island and Begg Rock: WatersBoards have adopted policies, separate from the

surrounding San Nicolas Island and Begg Rockplans, that provide detailed clirectJon on Itte
to a distance of one nautical mile offshore or toimplementation of certain plan provisions. In the
the 300-foot isobat~ whichever is greater.event that inconsistencies exist among vahous plans

and policies, the more stringent provisions apply.       ¯ Santa Barbara Island and Anacapa Island:

Waters surrounding Santa Barbara Island andThis update of the Los Angeles Region’s Basin
Anacapa Islancls to a d~stance of one nauticalPlans has been prepared to be consistent with all
mile offshore or to Ihe 300-foot isobath,State and Regional Boarcl plans and policies
whichever is greater.adopted to date. Following are summaries of the

most frequently referenced plans and policies
¯ San Clemente Island; Waters surrounding Sanaffecting the Los Angeles Region. These p~ans and

Clemente Island to a distance of one nauticalpolicies can be revised perK:~d~..ally.
mile offshore or to the 300-foot isobath,
whichever ~s greater.

Mugu Lagoon to Latigo Point: Ocean water
within a line onginatmg from Laguna Point at
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Figure 5-1, General Location of Areas of Special Biological Significance
in Los Angeles Region.
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34" 5’ 40" north, 119" 6’ 30" west, thence ¯ Santa Catalina IsJand, Subarea Three,southeasterly following the mean high tide line
Famsworth Bank Ecological Reserve: Warmto a point at Latigo Point defined by the
within the Famsworth Bank Ecological Reserve,intersection of the mean high tide line and ¯ line
which are located 1.6 nautical miles ~extending due south of Bench Mark 24; thence
of Ben Weston Point, Catalina island, on adue south to a distance of 1000 feet offshore or
bearing of 240" t~ue. The Bank is composed ofto the 100-foot isobath, whichever distance is
sheer rocky I~nnacles rising from the sandygreater, thence northwesterly following the 100-
ocean floor 250 feet deep to within 50 feet offoot isobath or maintaining a 1,000-foot distance
the surface. The Bank occupies an areafrom shore, whichever maintains the greater
approximately 575 yards long by 200 yardsdistance from shore, to a point lying due south
wide.of Laguna Point, thence due north to Laguna

Point.
Santa Catalina Iskand, Subarea Four, Binnacle
Rock to Jewfish Point: From Point 1 determined¯ Santa Catalina Island, Subarea One, Isthmus
by the intersection of the mean high tide lineCove to Catalina Head: From Point 1
and a line extending due north from the highBltdetermined by the intersection of the mean high
point of Binnacle Rock; thence due south totide line and a line extending due west f~om
point one nautx:al mile offshore or to the 300-USGS Triangulation Station "Channel" on Blue
foot isobath, whichever distance Is 9reat~,Cavern Point; thence due north to the 300-foot
thence eastedy and northerly, maintaining ¯isobath or to one nautical mile offshore,
distance of one nautical mile or to the 300Joolwhichever distance is greater;, thence northerly
isobath, whichever distance is greater, to a po~and westerly, following the 300-foot isobath or
due east of the eestem-most extension ofmaintaining a distance of one nautical mile
mean high tide line at Jewfish Point; thence dueoffshore, whichever is the greater distance,
west to the eastern-most extension of thearound the northwestern tip of the island and
high tide line at Jewfish Point; thence so~then southerly and eesterly, maintaining the
and westerly following the mean high Ode ine todistance offshore described above, to a point
Point 1.due south of USGS Triangulation Station "Cone"

on Catalina Head; thence due north to the
The State Board shall periodically revise the Oceanintersection of the mean hKjh tide line and a line
Plan to reflect water quality objectNes that areextending due south from USGS Triangulation
necessary to protect beneficial uses of ocean tt~a~m3Station "Cone", thence returning around the
and to be consistent with current technology.northwestern tip of the Island following the

mean high tide line to Point 1.
Thermal Plan

¯ Santa Catalina Island, Subarea Two, North End
The State Board adopted the Water Quality COtWoiof Little Harbor to Ben Weston Point: From
Plan for the Control of Temperature in the CoestalPoint 1 determined by the intersection of the
and Interstate Waters and Enclosed Bays andmean high tide line extending due south from
Estuanes in California in May 1972, and amendedUSGS Triangulation Station "White Bluff’;
this plan (State Board Resolution No. 75-89) inthence due west to the 300-foot isobath or to
September 1975. This plan, which is referred to asone nautical mile offshore, whichever distance is
the "Thermal Plan," was developed in order togreater, thence souttmdy on a meander line
minimize ~ effects of wastes on the tempe~following the 300-foot isobath or maintaining a
of receNing waters. The plan specifies temperaturedistance of one nautical mile offshore,
obiectives, effluent limits, and discharge ~whichever distance offshore is greater, to a
related to thermal characteristics of interstatepoint due west of USGS Triangulation on
waters, enctosed bays, and estuahel.Station "Slip" on Ben Weston Point; thence due

east to the intersection of the mean high tide
Nonpoint Source Management Planline and a line extending due west from USGS

Triangulation Station "Slip’; thence northerly
The State Board adopted the Nonpotnt Sourcefollowing the mean high t~de line to Point 1.
Management Plan (State Board Resolution No.
88-123) in November 1988, pursuant to Section 319
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of the CWA. This plan outlines the state’s Nonpoint
implementation of their objective of sourceSource Control Program objectives, framewod~ and
control for environmentally hazardous"" implementation program. The/Nan emflhas~zes
substances. Such substances must bevoluntary Best Management Practices (BMPs) and
disposed of such that environmental damagethe need for cooperation with loca~ governments and
does not resulLother agencies to implement the BMPs.

¯ Wastewater treatment systems must provide
State Board Policies sufficient removal of environmentally hazardous

substances which cenno~ be controlled at the
source to ensure against adverse effects onSignificant State Board policies that are applicable
beneficial uses and aquatic communities.to the Los Angeles Region are summarized below.

The State Policy for Water Quality ¯ Wastewater collection and bl)abl~nt ~
Control must be consolidated in all cases where feasible

and desirable to implement sound water quality
management programs based on long-rangeThe State Board adopted the State Po/icy for Water
economic and water quality benefits to an entireQuality Control in July 1972. This policy, which
bas~.serves as a basis for subsequent water quatlty

policies, sets forth general principles (outlined
¯ Institutional and r~ancial Wogratnl forbelow) that are necessary for implementation of

implementation of consolidated wastewaterprograms that Protect the quality of the wato~
management systems must be tailored to servethroughout the state.

¯ Water rights and water quality control decisk~s ¯ Wastewater reclamation and muse systemsmust ensure protection of available fresh water
which ensure maximum benefit from availab~eand marine resources for maximum beneflc~

use. fresh water resources she~ be encouraged.
Reclamation systems must be an appropriate
integral part of the long-range solution to the¯ Municipal, agricultural, industhal wastewatere
water resources needs of an area andmust be consi~lered as a poteflbal intagz~ part
incorporate Provisions for salinity control andof the total fresh water resoun:;e,
disposal of non-reclaimable residues.

¯ Coordinated management of water supplies ~ ¯ Wastewater management systems must bewastewaters on a regional basis must be
designed and operated to achieve maximumpromoted to achieve effluent utilization of water,
long-term benefit from the funds expended.

¯ Efficient wastewater management is dependent
" Water quality control must be based upon theupon a balanced program of source conb’o~ of

latest scientific findings. Criteria must beenvironmentally hazardous substances,
continually refined as additional knowledgetreatment of wastewaters, reuse of reclaimed
becomes available.water, and proper disposal of effluent and

residua/s. ¯ Monitoring programs must be provided to
determine the effects of discharges on all¯ Substances not amenable to removal by
beneficial water uses including effects ontreatment systems presently available or
aquatic life and its dNersity and seasonalplanned for the immediate future must be
fluctuations,prevented from entehng sewer systems in

quantities which would be harmful to the aquatic
Statement of Poficy with Respect toenwronment, adversely affect beneficial uses of
Maintaining High Quality Water inwater, or affect treatment plant operat)on,
California (Antidegradation Policy)Persons responsib;e for the management of

waste collection, treatment, and disposa/
The State Board adopted the Statement of Policysystems must actively pursue the
with Respect to Maintaining High Quality Water in
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California (State Board Resolution No. 68-16) on
* municipal and industrial waste sludge andOctober 28, 1968. This policy, which is referred to

untreated sludge digester supematant. ¢enfrate,as the "Antidegradation Policy," protects sudace
or filtrate;and ground waters from degradation. In pa~ticuler,

this policy protects waterbodles where exis~ng ¯ rubbish or refuse into surface waters or at anyquality is higher than that necessary for Ihe
place where they would be eventuallyprotection of beneficial uses.
transported to enclosed bays and estuahes;

Under California’s Antidegradation Poik:y. arty ¯ silt, sand, soil, clay, or other earthen materialsactions that can adversely affect water quality in all
from onshore operations including mining,surface and ground waters must be cons~e~ ~
construction, and lumbering in quantities whichthe maximum benefit to the people of ~ state,
unreasonably affect or threaten to affectmust not unreasonably affect present and
beneficial uses;anticipated beneficial use of such water, and must

not result in water quality less than that proscribed ¯ materials of petroleum origin in sufficientin water quality plans and policies. Furthemtom,
quantities to be visible or in violation of wasteany actions that can adversely affect sudace watem
discharge requirements (except for scientificare also subject to the federal Antxtegradali~
purposes);Policy (40 CFR 131.12), developed under ~e CWA.

The USEPA, Region IX, has also issued delazk~d ¯ radiological, chemical, or biological warfareguidance for the implementation of federal
agent or high-level radioactive waste; andantidegradatJon regulations for surPace watom wilhin

its jurisdiction (USEPA, 1987). ¯ discharge or by-pass of untreated waste.
This resc4ubon has been repr~tad in Chapter 3.

Water Quafity Control Policy on the Use
Water Quafity Control Policy for the and Disposal of Inland Water Used for
Enclosed Bays and Estuaries of Powerplant Cooling
Califonlla The State Board adopted the Water Quality Conilzd

Policy on the Use and Disposal of Inland WaterThe State Board adopted the Water QualRy Control
Used for Powerplant Cooling (State BoardPolicy for the Enclosed Bays and Estuaries of
Resolution No. 75-58) i~ June 1975. This policyCalifornia (State Board Resolution No. 74-43) in outlines the State Board’s positions on powerplantMay 1974. This policy is designed fo prevent water
cooling, specifying that fresh waters should be usedquality degradation and protect beneficial uses in
for COOling only when other altematNes are notenclosed bays and estuaries. In addition, the po~cy
feasible. The Regional Boards are responsible foroutlines water quality principles and guk:fetmes to
enforcement of this policy.achieve these objectives. Decisions by rite

Regional Board must be consistent with ~
Policy with Respect to Waterprovisions designed to prevent water quality

degradation. Reclamation in California

The policy lists principles of managemont that The State Board adopted the Policy with Respect to
include the State Board’s desire to phase out a~l Water Reclamation in California (State Board
discharges (exclusive of cooling waters) to enck:)sod Resolution No. 77-1) on January 6, 1977. This
bays and estuaries as soon as practicable, resolution recognizes the shortage of water in many
Discharge prohibitions are placed on: areas of the state and the need to conserve water

for beneficial uses. In addition, the policy outlines
¯ new dischargers of municipal wastewaters and the State and Regional Boards’ support for and

industnal process waters (exclusive of cooling encouragemen~ of water reclamation while also
water d~scharges) which are not cons~tently acknowledging the need to protect public health. As
treated and discharged in a manner that would per this resolution, the State and Regional Boards
enhance the quality of the receiv,~ waters; encourage reclamation proiects for which:
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* beneficial use will be mede of wastewaters that
This resolution has been reprinted at lhe end of Ibiswould othetwzse be discharged to manne or
Chapter.brackish receNing waters or evaporation ponds;

. Policies and Procedures forreclaimed water will replace or supplement the
Investigation and Cleanup anduse of fresh water or better quality water, or

Abatement of Discharges Under Water¯ reclaimed water will be used to preserve, Code Section 13304restore, or enhance instream beneficial uses
which JncJude, but are not limited to, fish, State Board Resolution No. 92-49, entitledwildlife, recreation and aesthetics associated

and Procedures for Investigation M~I C~nupwith any sudace water or wetlands.
Abatement of D~scharges under Water Code
Section 13304 (the Policy) promotes attainment ofThis resolution has been reprinted at the end of this
the best quality of water b’lat is reasonab~Cha~er.

The amended Policy establishes cleanup andPolicy on the Disposal of Shredder abatement policies and procedures for ~hose cases
Waste of pollution wherein it is not reasonable Io restore

water quality to background levels. Under
The State Board adopted the Policy on the Di,sposa/ Pol~-’y, case-by-case cleanup levels for
of Shredder Waste (State Board Resolution No. restoration of water quality must, at min~xlm:
87-22) on March 19, 1987. This policy permits the
disposal of wastes produced by the mechanical ¯ consider all beneficial uses of the
destruction of car bodies, old appliances, and
similar castoffs into certain landfills under spec~c ¯ not result in water quality less Ihan Ih~
conditions designated and enforced by the Regional prescribed by in the Basin Plan and ~
Boards. adopted by the State and Regional Boards;

Sources of Drinking Water Policy ¯ be consistent with maximum benefit to
people of the slate; and

The State Board adopted the Sources of Dhnking
Water Policy (State Board Resolution No. 88-63) on ¯ be established in a manner consistent ~
May 19, 1988. This policy declares that all waters California Code of Regulations, T~e 23,
of the state, with certain exceptions, are to be Chapter 15, Article 5 (Water Quality Monitoring
protected as existing or potential sources of and Response Programs for Waste
municipal and domestic supply. Exceptions inolude Management Units).
waters with ex~st~eg high dissolved solids (i.e.,
waters with dissolved solids greater than 3,000

Regional Water Quality Advisoryrag/L), low sustainable yield (less than 200 gallons

Task Forceper day for a single well), waters with contamination
that cannot be treated for ~omestic use using best
management practices or best economically In December 1992, the Regional Board created a
achievable treatment Practices, waters within Water Quality Task Force. The eleven memberparticular mun �~al, industrial, and agricultural task force included representatives of governmental
wastewater conveyance and holding facilities, and agencies, businesses, and environmental groupsregulated geothermal ground waters. Where the and was co-chaired by Regional Board members:
Regiona; Water Board finds that one of these Michael Keston and Larry Zarian. The goals of
exceptions applies, it can remove the municipal and group included identification of ways to reduce l~e
domestic supply beneficial use designation for the costs of complying with water quality regulations
particular wateYoedy through a Basin Plan without compromising water quality and public
arnendrnent Basin Plan amendments are subject to health.
approval by the State Board, the State Office of
,~,drnin~strative Law, and the USEPA. Following two workshops, the Task Force devek:~)ed

a senes of 16 recommendations (Working Together
for an Affordable Clean Water Enviro~,-nent,
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September 30, 1993) to be submitted to the
the Coastal Zone Ac~ Re-Authodzat~Regional Board, State Board, CaI-EPA and the
Amendments, the Storm Water Permit Program,State Legislature, seeking their support, a~
and other related programl.appropriate. Regional Board staff have begun

implementing many of these recommendations, end
Regional Board ~nsthe Regional Board will submit progress reports to

the Task Force on a semi-annual basis. These
recommendations for the Regional Board are I:~efly The Los Angeles Regionad Board ha= adopled many
summarized bek~r, resolutions over the years. The following am

summaries of the resolutions Ihat are molt
¯ ~mportant to the Regional Board’s ktlpfemental~ ofCreate a Technical Review Committee to serve

the Basin Plan and ate hereto i~=:oqlorated byas a public forum to discuss exisbng and
proposed Regional Board programs, ~ reference:
and procedures.

Prepare a Site Assessment and Clean.up            T~=~
Guidebook.

¯ Provide "trigger language" to expedite insurance "o~.t~ame ~ ~ ~ .~. ~
claims and loan requests. ~ c~ ~ ~ ~ R~t-

¯ Establish a set of clear standards for site- ~ wil I~ ~ on ¯ ~ ~ Oscleanup that are consistent across all RegionaJ ~ach NPOES pem~ i=

/~.to~o~ No. e2.~. ~ ~ ~2, f~
¯ Create a Business Assistance Unit.

",e~e~t to ~e wmr Ou~tx Coe~ ~

¯ Review monitoring and reporting requirements Los,q~Te~s ~."
and eliminate those that are unnecessary,

by the State Board, The ~ Bo~�l ~ �oftli~t
¯ Establish a "self-directed" cleanup program,

m~u~oe, ~u=, i= no= in ~
¯ Adopt NPDES permit process improvements Rezoluuon No. 92-0~..4donegal ,Uwm 9. ~2

including establishing a surface water quality "Ac~omvel o~ ~ Wa~r Ou~y ~-
technical review committee, ass~jn experienced

wetemod=ea: Upper Los ~ I~er. Lew~ Losstaff to all major NPDES permits and their
Rwet, Lower San Gabn~ Ra~r. Lemmr Sa~a P.Jararenewals, conduct more thorough reviews of vaaey, ~ner Lo= ~U~etea Haax~r, inner ~ BOa~ Hw’osr,annual reports, and provide more feedback to venture Haax~r. Sante Mona Bay. San ~ Say,

Rea~uto~ No. 92- 0.~. ~ Jwz=a~, 2~’,¯ Consider setting performance-based numeric "~ove/o~l~eg~goals, where appropriate, for constituents for Under the resolubon me R~gio~a! Board pama~y
which permit limits are more stringent than ~ 1991 Water QuaMly AMeztmen( R~pott of Be LOS
statewide Water Qual~ Plans. ~

¯ Take into account the mineral content of an
"Amendment to the WMer Ouakly ~ I~n ~or ~te L~area’s water supply when setting wastewater .4J’~/es Rrver BOsm er~ k~o~men¢~bo~ P~n

discharge limits. P,e Ex~c~on of Ground Weter WW~ ~he San
Ve#ey Beun °

¯ Facilitate development and adoption of site Under ~=s amendment, b~e Regzo~a! Board ~v~’teel
COmprehensrve groundwater quant~y end qual~specific objectives based upon actual or the San Gabriel Valtey Grcundwater Basra, designed

reasonably foreseeable benefic~l uses. ensure that the extraction of ground water == conduct~l
manner that will meet water lup(~ ~ and =’rNpro~

¯ Incorporate a watershed manaoement approac.h protect water
into the Basin Plan. Coordinat~ key elements of
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l,’~’,,~f -- ~ .,m%.~ any de~rminlbo, of w~It il ¯ lx~nt~l ~oun~ of dhnkl~ water for b~e ~ Puqx)les o~ ~lbltlJl1~ ¯     psudm:~ impoundment alt~r ,,kme 30, 1988, pursuant to Set,on 25208.4 of Ihe Heal~ ~nd Sabty Code.                          ~
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6. MONITORING AND ASSESSMENT

Table of Contents Geo~og,ca~ Survey (USGS), and U.S. Environmental
ProtectX)n Agency (USEPA). Descr~ of

anqoduu~ ..................................S.~ specific programs are outlined below. No( all of
these programs are currentlyThe Sme’s Mo.~ Prog~ ...................6-~ Angeles Region, as many ~re unfunded ~ ~ t~ne.Pr~ary Mon~omg Netmxk ...................O~charoe~ Sekt-Mon~mno .................... 6-2

Compliance Mo~tonng ....................... 6-2
Comptaint Inves~mions ...................... 6-2Lak~ Surw~an~ ...........................~2 Table ~-I. Obj~
Bay Protection and Toxic Cleanup Program ........ ~-3 Surveillance aM ll~n~
Qual~ A,,~.uran~ ..........................
Data Storage and Retrieval ....................
B~ennial Water Qual4y Invento~ Oually Measure the achievement of warm quaily o1~Assessment Relx~ ...................... 6-3 specked ~n Ihe Basin l=~n~.

Regional Board Monitoring Programs ................ 6J3
Regional Board Su~/aoe Water ~ Nelvmlk ... 6-J3 Measure background �otillions o~ watlt quMly and
Intensive Surveys ...........................6-10 det~mme Iong4mm Imnds.
Coordination Wdtl O~ ~ ............... 6-10
Oioiooical Criteria ...........................6-10 Locam and Identdy

Introduction

Monitoring and assessment ate essential to tt~e qu=~,y = m==
success of the Region’s water quality cord~
program. Monitoring is necessan/to assess ~ data ~
existing water quality conditions, examine Io~g-te~n Nrr~
trends, and ensure the attainment and ~ M~=~ warn
of beneficial uses consistent with state and federal ~en~y their ef~�~ in ruder to develo~ wasM Ioed
standards. Monitoring is also necessary to assess
the effectiveness of clean-up programs. This
chapter co,~tains a deschptio~ of State and Regional Pro~ th~ ¢o~m~ ~y

enforcement ofBoard programs that have been developed to meet r~u,mments.
these monitoring objectives.

waterThe State’s Monitoring Programs ~=~,’":.~ ~" ."~=~,,~.
mgutate unapprof)nated water for ~e �eNt01 o~ quail.

The Porter-Cologne Water
(§13163) established the State Board as the lead outer ~
agency for monitoring and assessment of water program.
quality in California The State Board’s monitoring
and assessment program is desKjned to meet the Report o~ water quarry

an~ state regulabon$ or r~luest~d byobiectives in Table 6-1. In o~der to fully address
these objectives, the State Board developed a
comprehensive program in the mid-1970s.
Monitoring actrvities were coordinated with Itm Primary Monitoring NetworkCalifornia Department of Fish and Game (DFG),
Cahfornia Department of Water Resources (DWR), The State Board developed a I:mmary water qualityand Cahfomia Department of Health Serv~es
(DHS), and the U.S. Bureau of Reclamation. U.S. monitoring network for Calrfomia in April 1976.

Participants in the network include the California
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Department of Health Services, Department of and collects samples to determine compliance with
Water Resources, and Department of Fish and discharge requirements and receiving water
Game, and the U.S Bureau of Reclamation, the objectives and to provide data for enforcement
U.S. Geological Survey, and U.S. Environmental actKms. In the event of violations, the Regional
Protection Agency. The goal of the pmmary network Board undertakes appropriate enforcement action,~
is to provide a co~s~stent long-term assessment of as described in Chapter 4. The scope of the
water quality across the state. This network Regional Board’s compliance monitoring depends
consists of stations on high I~ority streams, on the number and complexity of discharges, the
estuaries, coastal areas, and g~oundwater basins dischargers’ history of compliance, and the Regional
throughout the state (California Water Resources Board’s resources. Over 550 inspections were
Control Board, 1975). scheduled for the fiscal year 1993-94. Major

surface water dischargers are inspected at least
The primary network for the Los Angeles Regk:m once a year.
originally consisted of eight freshwater sampl~
stations. These e~jht stations laid the foundabon for Complaint lnve~tigations
a consistent surface water monitoring effo~ in the
Region and were regularly monitored by the The Regional Board responds to a variety of
California Department of Water Resources (DV~). incidents, including accidental and illegalBy 1978, DWR regularly monitored 36 stations in of oil from offshore pipelines, oily waste discharge,the Region. Cunently, DWR monitors 11 of these and dumping in the storm drains. Complaints and
36 stationl, reports of such incidents, that are received from

c~zens as well as other agencies, often require
The regional network for gro~xJwater monito~ site inspections during which the Regional Boardoriginally consisted of seven groundwater basins collects samples and obtains other evidence (e.g.,
selected by the State Board. While this mondor~g photographs) to investigate and document thewas never fully implemented, ~ Regional Board as extent of the problem. In addition, such
well as other agencies have undertaken several documentation provides a basis for enforcement of
localized groun~vater investigabons. For example, corrective action and/or assessments that are levied
as part of this Basin Plan Update, the Regional on responsible perties.
Board contracted with the California State ~
at Fullerton for an assessment of regional ground L~e Surveillancewaters. The results of this study ware used to
review and update the groundwater sections of ItCs

The Lake Surveillance program stemmed from earlyBasin Plan and will be used to plan for future
requirements set forth in the CWA (§314), thatprogram devek:~manL
required states to identify the trophic condition of all
publicly-owned fresh water lakes. The State BoardDischarger Serf-Monitoring inventoried about 5,000 freshwater lakes in
California and initiated a program to make an

Dischargers regulated under Waste Di~,harge estimate of the lakes’ trophic status.Requirements (WDRs) are required to "salf-
monitor," that is, to collect regular samples of their Several lakes in the Los Angeles Region are on the
effluent and receiving waters according to a federal "314 list," which designates candidates for
prescribed sctmdule to determine facility restoration funds. This information also is includedperformance and compliance with their in the State Board’s Water Quality Assessment
requirements. Over 5,500 monitoring reports are Report (see next page). While federal grants from
submitted to the Regional Board annually. The the USEPA have been available in the past toRegional Board uses these data to determine conduct diagnostic or feasibility studies for lakecompliance w~ requirements, issue enforcement restoration, continued funding is uncertain at thisactions, and to perform water quality assessments, time.

Compliance Monitoring As part of this Basin Plan Update, the Regional
Board contracted with the University of California at

In addition to self--monitonng by dischargers, the Riverside (Lund, 1993) for a comprehensive water
Regional Board makes unannounced inspectK~s quality assessment of 24 lakes in the Region.
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V~sual observations, aerial photographs, water when collecting, transporting, and analyzing waterquality data, and analyses of fish tissues were used quality samples. Each Regional Board has a
in the assessments, and observations from this QA/QC Officer who must approve all QAPPs
study were used to update this Basin Plan. prepared for outside studies funded under State and

Regional Board Programs.
Bay Protection and Toxic Cleanup
Program Data Storage and Retrieval

In 1989, state legislation added Sections 13390 The monitoring programs implemented by the State
through 13396 to the California Water Code which and Regional Boards generate considerable data.
established the Bay Protection and Toxic Cleanup Unless these data are incorporated into a "usable"
Program (BPTCP). The program has four main form for storage and retrieval, their value i~ minimal.
goals: The State Board chose the USEPA STORET

(Storage and Retrieval) database to store data
¯ to provide protection of ex~-’ting and future generated under the various monitoring programs.

beneficial uses of bays and estuarine waters, The State Board also maintains separate databe~
for the Toxic Substances Monitoring and the State

¯ to identify and characterize toxic hot spots, Mussel Watch Programs (described below).

¯ to p~an for cleanup or other mitigating actions of Biennial Water Quafity Inventory/Watertoxic hot spots, and Quafity Assessment Report
¯ to devek~ effective strategies to control toxic

The CWA (§305(b)) requires all states to preparepollutants, abate exisbng sources of toxicity, and and submit a biennial Water Quality Inventoryprevent new sources of toxicity. Report (commonly referred to as a 305(b) Repoff).
In California, this report is used by the State BoardIdentification and characterization of toxic hot spots
and the USEPA to prioritize funding for water qualityinvolves the implementation of regional monitonng programs, As required by the CWA, the report mu~programs at each of the Regions along the coasL contain:Sediment toxicity tests and chemical analyses are

being used to c~assify each bay or estuarine ¯ a description of the water quality of the majorwaterbody according to its toxicity. Waterbodies are navigable waterbodies in the state;generally "pre-screened" for contamination, followed
by intensive monitoring that confirms both the ¯ an analysis of the extent to which significantexistence and spatial extent of contamination, navigable waters provide for the protection and

propagation of a balanced population ofQuaflty AJ=uranca shellfish, fish, and wildlife and allow recreatk~al

Federal regulations require that the State Board activities in and on the water,

establish guidelines and standard methods for ¯ an analysis of the extent to which eliminabon of
quality assurance (QA) and quality control (QC) as it the discharge of pollutants has been achieved;relates to sample collection and analysis carried out
by State anti Regional Boards, To fulfill this ¯ an estimate of the environmental impact, the
requirement, the State Board prepared a Quality economic, and social costs necessary to
Assurance Program Plan (QAPP) which was achieve the objective of the CWA, the economic
approved by USEPA on April 20, 1990. This Plan and social benefits of the achievement, and thewas prepared in accordance with USEPA Guidelines date of such achievement; and
and Specifications for Pmpanng Quality Assurance
Program Plans (1980) and Guidance for ¯ a description of the nature and extent of
Preparation of Combined WorlVQua/ity Assurance nonpoint sources of pollutants and
Project Plans for Environmental Monitonng (1985). recommendations as to the programs whichThe C~PP ouUines procedures used by the State must be taken to control them, with estimates of
and Regional Boards for obtaining environmental cost.clata. The Reg=onal Board follows these procedures
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Table 6-2. Constituents Analyzed under Ute State Mussel Watch and Toxic
Monitoring Programs.

e) Metals Analyzed.

b) SyntheUc Organic Compounds Analyzed.

AJd~tn p,p’-DOMu

Chlo~ene O,P,-DOT

alpha Chk)rd~ne P,P-DOT

gamma Chlordane Total DOT

tmns Chlon:lane

Oxy~iordane Endrin PC8 12S4

Total Chlordane Endosul~n I PC8

�~ Nonachkx Endosulfan 2 Total PC8

tmn$ Nonac~lor Endosulfan Sul~t~

Chk:)rpy~fo,, To~al Endosul~n Phenol’

Dac~hal

Dx:ofo~ Heptad~or Tetmchlompheno~

P,P..OGE Heptaohior Epoxide Te~mdlfon

O,P,-OOE Hexachlorobenzene Toxa~hene

O,P’-.D~ a~ha L~dane Tnl~’

P,P’-DDMS gamma Lindane

The=~ (~nst~uenl= only analyzed for in ff~e Stat~ Mussel Watch Ixo~ram

The~e �onmt:tuents only analyzed for in the Toxic Substances Monib:mn9 program

Theme consbtuent= analyzed
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Each Regional Board prepares a biennia/~ labo~tory analyses are pedormed by Fish and
Quality Assessment (WQA) Report for b RegK~ Game. The objectives of the Toxica Substances
using data collected by regional planning, Monitonng and State Mussel Watch Program
permithng, surveillance, and enforceme~ 1:=~3rarns. Programs are"
The regional reports contain invenlories of the major
waterbodies in the regem including nve~ and ¯ to devek)p star¯wide baseline data and to
streams, lakes, bays, estuaries, harbors, coastal demonstrate trends in the occurrence of toxic
waters, wetlands, and ground water. For each elements and organic substance in aquatic ~’~waterbody, the report classifies lib water quality (as biota;
"good," "interrnediate," "impaired," or "ur4mom~’)
and doscnbes general problems and so~ces of ¯ to assess impacts of accumulated toxicant upon
water quality impairment. In addibo~, the report the usability of State waters by
notes those waterbodms that are included on the
federal lists. These lists, which indicate speci~c ¯ to assess impacts of accumulated toxicat~t
types of water quality impairments, are oeganized by aquatic biota; and
CWA section (§131.11, §303(d), ,~4(M),
§304(L), §314, and §319). ,~ where problem concentrations of toxicant are

detected, to attempt to identify sources of
After Regional Boards adopt their individual 144~t toxicant and to relate concentrations found in
Reports, they are compiled into a statem~e mpo~ biota to concentrations found in
entitled California Water Quality ~
Report. Upon adoption of this statewide report by T~sue samples collected under the Toxics
the State Board, the informat~,~ is converted to the Substances Monitoring program are usual~ fl~h, b~
305(b) Report format and submilted to the USEPA can also include benthic invertebrates. Fish and
to satisfy the CWA requirements. The most recenl invertebrate tissues are analyzed for trace metals
California Water Quality Assessment Report was and synthetic organic chemicals, most of which are ~’~published in May 1992, and is available kom lfm pesbcKles (Table 6-2). Toxica Substancas ./.State Board office in Sacramento. Monitonng data have been collected in rivers arKI

lakes throughout the Los Angeles Region since
Toxic Substarlce$ Mollitotfr~ acid ~¢Bte 1978 (Table 6-3). This program pdmeribj monitors
Mussel Watch Progran~ mkmd fresh waters.

!Water column monitoring for toxic subslzmcas can The State Mussel Watch Program provides ~
be unreliable since toxic substances am often documentation of the quality of coastal marine and
transported intermittently and can be missed with esluarine waters. Mussels, which are ~ J
standard "grab" sampling of water. In addit~n, (attached) bivalve invertebrates, serve as indicator
harmful levels of toxicants are often pre~ in such organisms and provide a localized measurement of
low concentrations in water that make ~ ~ water quality, as they accumulate trace metals and
and expensive to detect. In some cases, a more synthetic organic chemicals in their tissues (Table ~,J
realistic and cost-effective approach is Io test the 6-2). Mussels transported f~om "clean areas" of -!flesh of fish and other aquatic on3anisms lt~at State are primarily used, although local muss¯is am
bioaccumulate these compounds in ~ lissues and sore¯braes used. Other types of shellfish can be
concentrate tOxK:ant through the food web. used at times, and occasionally, sediments are also

coik~-ted as part of the program. State Mussel
In 1977, the State Board added two ~ Watch Program data have been collected in coastal
elements to the State Board’s Monitonng Progtam~ waters throughout the Region since 1977 (Table
the Toxics Substances Monitoring (TSM) Program 6-4).
and the State Mussel Watch (SMW) Preg~m T’ne
Los Angeles Region has active Toxics Substances After more than 15 years of monitoring, the State
Monitonng and State Mussel Watch programs. Board has accumulated a considerable amount of
These programs are implemented ~oint~y by the data horn these two programs. These data have
State Boarcl and the Califomm Department of Fish been useful in assessing regional waters as they
and Game The field sampling is performed by Fish provide a direct measure of beneficial use .and Game and Regional Board staff, wh~ the impairment.
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Table 8-3. Toxic Subslances Monitoring Stations and Type of Samples Collected (LA Region).

S~zUon
tNo. Stalk~m Name 81

40.2 10 O0 Vm R,.~," E~um - - - EO
4022002 C~e~ L~e - - - 0 - EO

403 51 05 Sar~ CW~ .... O EO

403 110~ ~S~ - O EO EO - EO EO - O O r~
40311no Pao ~ S~ C~’~m~m - - - EO EO O

~03 ~ 03 Ome~ Dm~ O~e~ 2 ..... O
~03 ~! 91 kk~u Lagoon - - O EO EO EO E EO EO

~ ~2 07 C~ ~ - - - EO EO -

~2S01 ~ ...... EO EO -

4~ 21 01 ~ ~ - EO EO EO

~ ~2 ~ ~ P~ ~ EO EO EO 0 0 O EO EO 0 EO O

~597 ~P~ EO EO
~15~ ~n P~ ~e - EO EO EO

~41~ P~e .... EO - EO EO -

~ ~ - - - EO
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OTable 6-4. State Mussel Watch Sampling Stations and Type of Samples Coiieclml (LA I~).

~730 S~n~ C~m ~r E~um’y 2 ....
- 0

SO200 Sm~ ¢,~z isw~ EO EO ......

2
~ ~,~     ~ - . _ _ _ - ~ - - -~ -

-- O O EO O - .

- O ~ EO O .

~ ~ ~ ~ EO EO - - _

~0 ~~ - - - EO - - O
~7~ ~~ - - O ~ . - O
~

~~ .... O ~ - EO O O O

R~ - - - - 0 -

~ ~3
- - O

P~ ~ - _

C~

~ ~ ~ ;~ S~ - - EO EO EO EO EO EO EO 0 0 EO
- EO E EO EO EO EO - -
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Table 6.4. State Mussel Watch Samplim3 Stations end Type of Samples Collected (LA Region)

.... ~ ~ " - - ! E - EO

Oo~a ~ EO .......

6S400 PWye (3~ Rey . -
~ ......

£ ....

~t~ oo     ¢~lm~o ~                  E    0

83~,.~.~
C~a~’~ Imn~/Ben We~t~:,~

EO

~ E

Regional Boa~ Mon~o~ng ~ to ~t s~te and ~al
Prog~ms ~nt ob)~ves. ~is m~oh~

~nt~ ~nsists of 60 p~w s~t~ns on
~e R~ional B~ ~ndu~s ~ ~ s~ a~ ~ams throughout the R~ion. S~ti~s
wate~ monito~ng P~m that supp~ ~ ~ to most effetely as~ R~nal
s~te ~nito~ng p~ms de~ a~ (~ ~ ~asure long te~ trends at ~in hist~
are, for ~e ~st ~n, imple~n~ by ~ ~ m~s develo~ by ~e R~ional
B~s).

Regional Boa~ Surface Wat~ ~n,y, eac~ station is ~mpl~ at ~ast
Monito~ng Ne~o~ y.r. In addition to water quali~ ~mpling,

o~t~ons are made of existing ~ne~l urn,
~ing land use(s), ~tential ~u~s ofMany of ~e State moni~o~ng P~ms ~
~llu~nts, and other ~ndit~ons. ~e ~n~nga~ve are no ~onger ~n~ed and thus ~ny
~ is flexible and stations are added, ~,sa~g sta~o~s have ~en drop~d U~ ~
~ ~t~ as the n~ a,ses: ~ec~rcums~es, it ~as ~e. n~ssa~ for ~
~w~er, maintains a ~re ne~o~ ofReg~o~ ~oard to develo~ a.~ imple~nt ~ ~
stat~ns to t~e e~ent ~at ~nd~ng is available.ambient su~a~ water monito~ng P~m ~
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Intensive Survey:

The Regional Board has started to perform Intensive
Surveys to obtain detaile~ information on the effect~
of pollutant toadings from point and nonpoint
sources on particular watertx)dies. These sunmys
often involve coordination with other governmental

In aqd~tion to quantifying the effects of pollutant
k:)a0ings, data from intensive surveys also augment
the regional water quality database and are used for
water quality assessments and basin planning
upclates.

Coordinalion With Other Agencies

Regional Board staff regularly coordinate ~ other
egenr~es to share data, reduce overlap in sampling
efforts, and use limited monitoring monies in the
most eff~ent way possible.

Biological Criteria

Biological criteria are narratwe (and some~nes
numeric) expressions that �lescffoe the biological
integrity of aquatic communities (EPA, 1991).
Biological criteria supplemen! other water quality
obiect~ves (phys~l, chemicaJ, toxicity) by. providing
a direct measure of aquatic communities at risk
from human activities. These chteria can also
provide evX~ence of streams ~ excap’donal wa’mr
quality. Baseline data must be collected flora beth
reference an~ impacted streams in the Region.
Regular monitoring of these areas can then provide
a continual assessment of ins~eam impacts. Over
30 of the 50 states have developed, oi" a~
developing, biological c~iteria prog~-drns. Although
there is not a current biological criteria wogram in
the Region, Regional Board staff are planning to

years.

BASIN ~ ¯ JUNE 13, I~1 ~-10 SURVEILLANCE AND MON~q~RING

R0047656





REFERENCES

Aye.s, R. S., 1997. Quality of Water Imgation. Journal of the Irfigatio~ and D~ainage Dtv~o~. ASCE Vo
~03(~R2).

Ayers, R.S. and Westcot, D. W., 1985. Water Quality for Agriculture. Food and Agriculture O~aNzation of
the United Nations-lr~gation and Drainage Paper No. 29. Re~. 1. Rome.

BarclaySFrancisco,Law PublisherS,cA. 1990. T~le 22 (Socia~ Secudly), California Code of Regulation. ~ ,~art

California Department of Conservation, Division of Mines and Geology, 1969. Geologic Map of California, Lo~
Angeles Sheet (scale 1:250,000). ~ CA.

California Department of Conservation, Divisio~ of Mine~ and Geology, 1986. Geoiog~ Map of tl~ San
Bemardino Quadrangle (scale 1:250,000). Sacramento, CA.

California Department of Conservation, Division of Mines and Geology, 1990. Mines and Mineral Produc~l
Active in California (1988-89) (by J. S. Rapp, M. A. Silva, R. C. Higgins, and J. L Bumett). Special
Publication 103. Sacramento, CA.

California Department of Conservation, Division of Oil, Gas and Geothermal Resources, 1993. 1992 California
Oil and Gas Production Statisbcs a~l New ~ Operations, Pretimina~/Report. Publication No.
PR03. Sacramento, CA.

California Department of Finance, 1994. Series ~ Projectt:x~. Sacramento, C~

California Department of Fish and Game, 1992. Managing California’s Wildlife and

California Expenditure Plan fo~ ~ Hazardous Substance Cleanup BondDepartment ofHealth Servk:es, 1988.
Act of 1984. Revisio~ No. 3 (of the report originally published in 1985). Sacramento,

California Department of Wate~ Resoumes, 1993a. Pe~onal commurc~ation with Mr. Mike Maisner regarding
imported water. August 8, 1993. ~,

California Department of Water Resources, 1993b. lm~sbgatJon of Water Quatity and Be~e~c~al Uses: Uppe~
Santa Clara River Hydrologic .~ea. Glenda~, CA.

California Department of Water Resources, 1989. Update of Ba.sm Plan for Piru, Sespe, and Santa Paula
Hydrologic Areas. ~le, CA.

California Department of Water Resoumes, 1984. Water ~ in Califomia. Bulletin No. 198-84,
Sacramento, CA.

California Department of Water Resources, 1983. The Cardomia Water Plan, Projected Use and Available
Water supplies to 2010. Bulletin No. 160-83. Sacramento, CA.

California Department of Water Resources, 1980. C-~ound Water Basins in California: A Report to
Legislature in Response to Water Code Secbon 12924. Bulletin No. 118-80. Sacramento, CA.

California Department of Water Resources, 1978 (Match). Development and Implementation of A Coordinated
Statewide Monitoring Program. Sacramento,

BASIN P1.AN- JUNE 13, 1~4                                                                   R-I                                                                                        REFERENCES

R0047658



California Department of Water Resources, 1966. Planned Utilization of Ground Water Basins, San Gabriel
Valley, Appendix A~ Geohydrology. Bulle~n No. 104-2. Sacramento, CA.

Califomia Department o~ Water Resources, 1961 (1988 rephnt). Planned Utilization of Ground Water Basins of
the Coastal Plato of Los Angeles ~, Appond~x A~ Ground Water Geology. Bulletin No. 104.

California Dickey Water Pollution Act. Califorrda Water Code Section 13005.

California Health and Safety Code. Secboos 25385 et seq. and Sections 25159.10 et seq.

California Public Resource Code. Sec~k)os 210~0.5(o’][2][i]

California Regional Water Quality Control Board, Los Angeles Region, 1991 (June). Amendment to the Water
Quality Control Plan for the Los Angeles River Basin and Implementation Plan Concerning
Extraction of Ground Water Wfthin the San Gabriel Valley Basin. Regional Board Resolution
No. 91-06. ~ia Regional Water Quality Contr~ Board, Los Angeles, ~

California Regional Water Quality Control Board, Los Angeles Region, 1990 (October). Adoption of Revised
Water Quality Objectives and Benefic~l Uses for P~u, Sespe, and Santa Paula Hydrologic Areas -
Santa Clara RNer Basin (4A). Regional Board Resolution No. 90-11. California Regional water Quality

C~lifomia Regional Water Quality Control Board, Los Angeles Region, 1988. Storm Runoff in Los Angeles and
Ventura Countms (prepared by Henry Schafer and RP..hard Gossett, Southern California Coastal water
Research Project.) Southern Cal~)rrUa Coastal water Research Pro~=ct Contribution C292, p 17. Los

California Regional Water Qual~ Control Board, Los Angeles Region, 1978a (November). Revisions to Water
Qual~ Control Plan for Los Angeles Rwer Basin (4B). Regional Board Resolubon No. 78-13.
California Regional Water Quality Control Board, Los Angeles, CA.

California Regional Water Quality Control Board, Los ArKjeles Region, 1978b (March). Revisions to Water
Qual~ Control Plan for Santa Clara RNer Basin (4A). Regional Board Resolution No. 78-02.
California Regional Water Quality Control Board, Los Angeles, CA.

California Regional Water Quality Control Board, Los Angeles Region, 1976a (Apdl). Revisions to Water
Qual~ Control Plan for Los Angeles RNer Basin (4B). Regional Board Resolution No. 76-06.
California Regional Water Quality Control Board, Los Angeles, CA.

California Regional Water Qual~ Control Board, Los Angeles Region, 1976b (April). Revisions to Water
Quality Control Plan for Santa Clara River Basin (4A). Regional Board Resolutx)n No. 76-05.
California Regional Water Qual~ Control Board, Los Angeles, C.~

California Regional Water Quality Control Board, Los Angeles Region, 1975a. Water Quality Control Plan:
Los Angeles River Basin (4B). State Water Resources Control Board, Sacramento, CA.

California Regional Water Qualit~ Control Board, Los Angeles Region, 1975b. Water Quality COntToi Plan:
Santa Clara River Basin (4A). State Water Resources Control Board, Sacramento, CA.

California Regional Water Quality Control Board, Los Angeles Region, 1971 (June). Water Qual~ Control
Plan (Intenm)~ Santa Clara River Basin 4-A and Los Angeles R~ver Basin 4-B State Water Resources
Control Board, Sacramento, CA.

BASIN PLAN - JUNE 13, 19~4 R-2 REFERENCES ’

R0047659



California, State of, 1992 (Amendments through 1991 session of California Legislature). The Porter-CologneWater Quality Control Act. Pnnted by the State Water Resources Control Board, Sacramento, CA.

California, State of, Department of Conservation, D~vision of Oil and Gas, 1992a. ~ wearer Portion,
Field Boundaries. December 5, 1992. Sactarnanto, CA.

California, State of, Department of Conservatin, DNision of Oil and Gas, 1992b. Dmbict 2, Fk~:l Boundaries.
August 29, 1992. Sacramento, CA.

,California Trout, Inc, v. State Water Resources Control Board, 1989. 207CaI.App.3d 585

California Water Resources Contr~ Board, undated, California State Mussel Watch Program: Unpublished
data report (1988-93). State Water Resources Control Board. Sacramento, CA.

California Water Resources Control Board, 1993a. Administrative Procedures Manual, Wa~r Quality. State
Water Resources Controt Board, Sacramento, CA.

California Water Resources Control Board, 1983b. Toxic Substances Monitoring Program (1991). State warm"
Resoun:es Contro~ Board, 93-1WQ. Sacramento, CA.

California Water Resources Control Board, 1992. Water Quality Assessment. State Board Resolution No.
92-4, State Water Resources Control Board, Sacramento, CA.

California Water Resources Control Board, 1992b. Water Quality Assessment. State Water Resources Conlnd
Board, Sacramento, CA.

Board, 1991c. Toxic Substances Mon~odng Program (1988-89). SlatoCalifornia Water Resources
Water Resources Contro~ Board, 91-1WQ. Sacramento, CA.

California Water Resources Contn:d Board, 1990a. California Ocean Plan, Water Quality Control Plan, Ocean
Waters of Catifomia. State Water Resources Contn:d Board. ~, CA.

California Water Resources Contn:~ Board, 1990b Toxic Substances Monitoring Program: Ten Year Summary
Report (1978-1987). State Water Resources Control Board, 90-1WQ. Sacramento, CA.

California Water Resource Quality Assurance Program Plan (QAPP). SB QAPP-1.Board, 1990c.
Apdl 20, 1990. Sacramento, CA.

California Water Resources Control Board, 1989. Leaking Underground Fuel Tanks (LUF’T) Field Manual:
Guidelines for S~te Assessment, Cleanup, and Underground Storage Tank Closure. State Water
Resources Cont~ Board, Sacramento, CA.

California Water Resources Control Board, 1988a. California State Mussel Watch: Ten Year Data Surnmaty
(1977-1987). State Water Resources Control Board, Sacramento, CA.

California Water Resources Control Board, 1988b. Nonpoint Source Management Plan. State Board
Resolution No. 88-123, State Water Resources Control Board. Sacramento, CA.

Cal*fornia Water Resources Control Board, 1988c. Nonpoint Source Management Plan. State Water
Resources Control Board, Division of Water Quality, Nonpoint Source Program, Report No. 88-11WQ.
Sacramento, CA,

California Water Resources Control Board, 1988d N~trate in Drinking Water Report to the Legislature. State
Water Resources Contro~ Board, Division of Water Quality. Report No. 88-11WQ. Sacramento, CA.

BASIN PLAN. JUNE 13, 19~1                                                                    R-3                                                                                        REFERENCES

R0047660



California Water Resources Control Board, 1988e. A Report on Water Quality and ~ Right~ in California,
1983-1986. State Water Resources Contrbl Board, Sacramento,

California Water Resources Control Board, 1975 (Apn’l). Program for Water Quality Surveilance and
Monitonng in California. State Water Resources Control Board, Sacramento, CA.

Central and West Basin Municipal Water Disthcts, 1993. Cooperatfve Basin-wide Tdle 22 Groundwater
Monitoring Program: 1992 Annual Water Quality Report. Carson, CA.

Endangered Species Act. 16 U.S.C.A. §1531 at leq.

Fetter, C.W., 1988. Applied Hydrogeolegy. Mem]i Publishing Company. ~ Ohio.

Fossette, Cad F. and Ruth Fossette, 1986. The Ston/of Water Deve4opment in Los At~leles County. Central
Basin Municipal Water District. Ca~on, CA.

Foster, John H, 1993. Regional Groundwater Assessment and Well Data Sunmy, Ii~pamd for the LosAngeles Regional Water Quality Control Board. Celifomia State University at Fullerlon, Fullerton, CA.

Hem, John D., 1989 [third edition]. Study and Interpretation of the Chemical Characteris~:s of Natural Water.
U.S. Geologicioal Survey: Water Supply Paper 2254. Washington, D.C.

Hinton, David E et al., 1994. Site Specific Study for Effluent Dominated Streams (San Gabriel River, Santa
Clara River, Calleguas Creek). Aquatic Toxicology Laboratory, Department of Medicine, Scho<N of
Vetennary Medicine. University of California, Davis, CA

Hromadka, Ted and Chung-Cheng Yen, 1993. Statistical Analysis of Water Quality Da~a
County and Ventura County Region, and Data Management Computer Model. California State
University, Fullerton, CA.

Izbicki, John A., 1991. Chloride Sources in a ~ia Coastal Aquifer. Gn:xmd Water in the Pacific Rim
Countries. July 23-25,1991. Honolulu, HI

Los Angeles, C~ of, Department of water and Power, 1991. Water for Los Angeles. Brochure. Los Angeles,
cA.

Los Angeles, City of, Department of Water and Power, 1993a. Letter from Mr. Henry R. Venegas regarding
Ha~wee Reservoir Water Expert. Dated September 9, 1993. Los Angeles, CA.

Los Angeles, C~’y of, Department of Water and Power, 1993b. Personal communication ~ Mr. Vee N. Miller
regarding Haiwee Reservoir Water Exports. October 12, 1993. Los Angeles, CA.

Los Angeles, City of, Department of Water and Power, 1991. Water and Power Facts: A Brief Summary of
Important Historical Data and Current Facts. Compiled by the City of Los Angek~ Public Affairs
Division, Los Angeles, CA.

Los Angeles, County of, Department of Public Worlds, 1993. Precipitation records. Unpublished rep¢~
Alhambra, CA.

Los Angeles, County of, Department of Public Works, 1992. Hydrologic Rep~’t 1990-91. Los Angeles, CA.

Los Angeles, County of, 1980. County of Los Angeles General Plan. Los Angeles, CA.

BASIN PLAN. JUNE 13, I~94                                                                    R-4                                                                                       REFERENCES

R0047661

!



Los Angeles, County of, 1976. Land Capabitity/su~al~W Mapp~g and Analysis Los Angeles County General
Plan Revision Program, Volume III SigeirK;mt B~ologa:al Area Study. Los Angeles County. Los

Los Padres Condor Range and Rivem ~ Ad (t~2) (June 19th). PL 102-301.

Lund, LJ., 1993 (November 15). Evalua~m of WatBrQual~y for Selected Lakes in the Los Ange~l
Hydrologic Basin. University of California, R:kmrak:le, CA.

McKee,Pub~icabon J’ E. and Wolf,No. 3-A.H W.,~,1963. WatercA.Qualily Cr~mm. California State Watt’ Resoumes Contro/Board,

Metropolitan Water District of Southern California. 1fl~3 (August). Data on Imported Water and Local
Production in Los Angeles and Ventura Combes. Unl~Jblished data, Metn:N)olitan Water Disffict of
Southern California, Los Angeles, CA.

Metropolitan Water Distr~t of Southern California, lg90. The Regional Urban Water Management Plan for the
Metropolitan Water District of Souttmm Cail0m~ Mebopolitan Water District of Southern Califotn~

Metropolitan Water District of Southern California, 1987. "Groundwater Quality and its Impact on Warm" Supply
in the Metropolitan Water Dis~’ict Service Rm~ MeUopo/itan Water District of Southern California
Report No. 969. Los Angeles, C/~

National Audubon Society v. ,~uperior P__-,~jrt 1993. 33 Cal.3~d 419, 441,189 California Reporter. 346, 361.

New York State Department of Enviro(unental Consenrab~ 1992. Reducing ttm Impacts of ~
Runoff From New Development. Alabany, NY.

Noms, RobertNew Yod~M" andNy.RObert W. Webb, 1990 [seo0nd edil~on]. Geology of California. John Wfley & Sons, In~

Predmore, Steven K., 1993. Use of a Geographic Id¢m~lion System to Identify Abandoned Wells. Open-F’de
Report 93-147. USGS.

Puente Basin Watermaster, 1993. Seventh Annual Report, Puente Basin Watermaster, Fiscal Year 1992-93.
Walnut, CA.

Resource conservation and Recovery AcL 42 U,S.C.A. ~6 ~01 et osq.

Robson, S. G, 1972. Water-Resources Invesbgation Using Analog Model Techniques in ttm Sagus-Newhal]
Area, Los Angeles County, California. USGS, Water Resources DNis~on. Menlo Park, CA.

Safe Drinking Water AcL 42 US.C.A. ~ et seq.

Saint, Prem, Ted L. Hanes, and William J. Lloyd, 1993. Waterbodies, Wetlands and their Beneficial Uses in
the Los Angeles Region (4), prepared for the Los Angeles Regional Water Quality Conl]’ol Board.
California State University at Fullerton, Fullertmk CA.

Slade, Richard C., 1988. Hydrogeokxjic Assessment of the Saugus Formabon in the Santa Clara Valley of
Los Angeles County, California. February, 1988. No~’th Hollywood, CA.

Siade, Richard C., 1986 Hydrogeologic Investiga~io, n Perennial Y~eld and Artificial Recharge Potential of the
A;luvial Se0iments in the Santa Clanta Riv~ Va#ye of Los Angeles County, California. December,
198~. North Hollywood, CA,

BASIN PI.AN - JUNE 13, 1994                       R..5                              REFERENCES

R0047662



Southern Cal~n~a Coastal Water Research Project, 1992. Annual Report 1990-91 and 1991-92. Long

Southern Cal~xma Coastal Water Research Pro~’t, 1990. Annual Report 1989-90. Long Beach, CA.

Sou~em Cal~)mla Coastal Water Research Pro)ect, 1989. Annual Report 1988-89. Long Beach, CA.

Toxic Substances Control Act. 15 U.S.C.A. §2601 et seq.

United States Army Corps of Engineers, 1992. Los Angeles County Drainage Area Review, Final Feasibility
report, Intemn Report and Environmental Impact Statement: Los Angeles. Los Angetes Disltict,
Planning Division, Los Angeles, CA.

United States Env~onmenta~ Protection Agency, 1993a. Guidance Specifying Management Measures forSources of Nonpoint Source Pollution in Coastal Waters. EPA Office of Water, EPA 840-B-92-002.
w~ngton. D.C.

United States Em~ronmental Protection Agency end United States Department of Commerce, 1993b. Coastal
Nonpoint Po!lut~n Control Program - Program Development and Approval Guidance. Washington,
D.C.

United States Environmental Protection Agency, 1992. Revised tables for determining average freshwam"
emmoma concentra~x)ns. USEPA Office of Water Memorandum, July 30, 1992.

United States Environmental Protection Agency, 1991, Biological Criteria. State Development and
Implementation Efforts. EPA 440/5-91.003.

United States Environmental Protection Agency, 1990. Biological Chteria. National Program Guidance for
Surface Water. EPA 440/5-90004.

United States Environmental Protection Agency, 1988. Ambient Water Quality Criteria for Chloride-1988.
EPA 440/5-88-001. Washington, D,C.

United States Environmental Protection Agency, 1986. Quality Criteha for Water. EPA 440/5.86-00o
Washk~on, D.C.

United States Env,~onmental Protection Agency, 1985. Guidance for Preparation of Combined Wor~Qual~
Assurance Project Plans for Environmental Monitoring. OWRS QA-1. December. Washington, D.C.

United States Environmental Protection Agency, 1983. Final Report on the National Urban Runoff Program.
Water Planning D~vision, USEPA, Prepared by Woodward-Clyde Consultants.

United States Environmental Protection Agency, 1980. Guidelines for Water Reuse. EPA/600/8-80/036, N’rlS
No. PB81-105017, Environmental Protection Agency Municipal Environmental Research Laboratory,
Cincmn~, OH.

United States Envtronrnental Protection Agency, 1980. Guidelines and Specifications for Preparing Quality
Assurance Program Plans. QAMS 004/80. September, 1980. Washington, D.C.

United States Environmental Protection Agency, 1973. National Academy of Science-Nationa~ Academy of
Engineering Water Quality Criteria 1972: A Report of the Committee on Water Quality Criteria.
EPA-R3-73-033. Washington, D.C.

United States Environmental Protection Agency, 1972. Water Pollution Aspects of Street Surface
Contaminant. EPA-R2-72-081, Office of Research and Monitonng. Washington, D.C.

R0047663



United States Environmental Protection Agency, 1972 (as amended). Federal Water Pollution Control Act, es
Amended by the Clean Water Act of 1977 and Water Quality Act of 1987 (PL 92-500). The Bureau
National Affairs, Inc. Washington, D.C.

United States, Office of the Federal Register, National Archives and Records Administration, 1992. Code of
Federal Regulations, Protection of Environment, Title 40. Washington D.C.

United States Department of Agriculture, Forest Service, 1991. Land and Resource Management Plan, Lo~
Padres National Forest. Pacific Southwest Region, Los Padres National Fore~, Goleta, CA.

United States Department of Agriculture, Forest Service, 1987. Angeles National Forest Land and Resouros~
Management Plan. Pacific Southwest Region. Arcadia, CA.

United Water Conservation District, 1993. Unpublished data on groundwater quality in the Fdlmote alma.
November 18, 1993. Santa Paula, CA,

Upper Los Angeles River Area Watermaster, 1993a. Watermestar Service in lhe Upper LOS Angele~ ~
Area, Los Angeles County, October 1, 1991 to September 30, 1992. Los Angek~, CA.

Upper Los Angeles River Area Watermaster, 1993b. Personal communications with Mr. Melvin L Blevinl
regarding groundwater in the Upper Los Angeles River Area. November 8, 1993 and November 10,
1993. Los Angeles, CA.

Upper Los Angeles River Area Watermaster, 1993c. Policies and Procedures, Watermaster Se~vios, Upper
Los Angeles RNer Area. July 1, 1993. Los Angeles, CA.

Ventura, County of, 1991. Ventura County General Plan. Ventura, CA.

Ventura, County of, Public Works Agency, undated. Maps of Water Quality Sar~ Program. Vetttum
Public Works Agency unpublished maps. Ventura, CA.

Ventura, County of, Public Works Agency, 1993a. Hydrologic data. Personal ¢ommuttication with and
unpublished data form David Panaro on October 28, 1992. Ventura, CA.

Ventura, County of, Public Works Agency, 1993b. Water Quality Data, Lower Ventura River Valley
Groundwater Basin and Lockwood Valley Groundwater Basin (unpublished). Personal communicatkm
and unpublished clara from with LaVem Hoffman on November 23, 1993. Ventura, CA.

Ventura, County of, Resource Management Agency, 1994. Letter dated March 10, 1994 from Darrell Slegri~
Ventura, CA.

Ventura, County of, Resource Management Agency, 1993. Draft Ventura County Wate~ Management Plan.
Ventura, CA.

Ventura, County of, Resource Management Agency, 1988 (with 1988, 1989, 1990, and 1991 arnendment~).
Ventura County General Plan: Goals, Policies and Program. Ventura, CA.

Water Pollution Control Federation, 1989. Water Reuse Manual of P~-’tice [Second Edition]. Water Pollution
Control Federation. Alexandria, VA.

Water Replenishment District of Southern California, 1993a. Annual Survey and Report on Ground Wat~
ReptenishmenL Cerntos, CA.

Water Replenishment District of Soutl~em California, 1993b. Annual Report on Results of Water Quality
Monitonng, Water Year 1991-92. Cerntos, CA.

BASIN PLAN - JUNE 13, 1994                         R-7                                REFERENCES

R0047664





V

2

APPENDIX ONE

Inventory of Major Surface Waters and Waters to
which they are Tributary                    1
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,.., INVENTORY OF MAJOR SURFACE WATERS AND

LWATERS TO WHICH THEY ARE TRIBUTARY
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V

INVF, NTORY OF MAJOR SURFACE WATERS AND WATERS TO WHICH THEY ARE I’RIBUTAIr~

WATER~OOY SUBAREA 11~I~J’i’ARY OF

Balona Creek 405.13 Balona ~
405.15

L~goon 405.13 B~llorm ~Ba~na

B~EonI We~ndl 405.13

Bear Canyon Creek 403.32 Sespe ~

Bear Creek 405.43 West Fo~ Sm~ ~ Rimr

Bean~my W~I~ 403.11 ~ ~
403.61 (HSA 403.11)

Beartmp Canyon Creek 403.42 Pyramid ~

Be~ ~ 40~.21 Los ~ ~ (,p~mm d Sa~k~
ConVol am*n)

Bell Canyon Creek 405.41 Big Dillon Caflyml

Bichota Canyon 405.43 Norl~ Fo~ Sw~ Gabriel

Big Dalton Canyon Creek 40541 B~ Oallon W~sh

Big Dalton W~sh 405.41 Wmut Cm~

Big Santa An~ Reservoir 405.33 Santa AnJ~ W~h

Big Sycamore Canyon Creek 404.47 Pac~� Ocean

B~g Tujunga Canyon Creek

~ a~ SlgT~ ~ 40~.Z3 ~ Tu~ ~

Big TuJunga Rosen~" 405.23 B~g Tujunga Canym~ C~ (dmms~mem

Bixby Slough 405.12

Bobcat Canyon 405.43 West Fo~ San ~ R~w (~l~lmarn of Cogs~mll

Bouton Lake 405.15

Bouquet Canyon Creek

Bouquet Reservoir 40352 BOu(lue~ Cam/o~

Bradbury Canyon Creek                               405 41         Santa Fe Flood Cont~’ol
r
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O
INVENTORY OF MAJOR SURFACEWATERS ANO WATER:B, TO WHICH THEY ARE TRIBUTARY ~

WATERBOOY ~UBAREA ~ OF

Fox Creek

Fmflklin C~nyon Reservoir (Low, r) 405.14 Dist~l)ul~o~ ~.

Fmzier Creek 403.42 P~ C~ek (gl~mam of

G~rv~y Reservoir 40~.41

G~ibmnd Canyon Creek 403.67 T~ C~ma ~

Gimr~ Reservoir 405.21 OisUtx~o~ m-~x~efm

Gom~n Cme~ 4~3.4.1

Grind Canal 4(~.13 ~

mines Canyon Creek 4~623 Big Tqunga CaStro ClOak (l~maimam af Big

Hal Cam/on Crsek 402.10 ~

Halls Canyon Channel 405 24 Ven:lugo W~

Hansen Flood Control B~sin 405.23 Tu~ung~ ~

Hmnsen Like .405.23 ~ ~ Co~t~4 ~

Hmrt~r Like (Mlc~ido Like) 405.12

Hidden Vll~y Creek 404.26 Like ~ U
Holywood Reservoir (t.~r & t.~r) 405.14 ~ msen~r~

Hopper Clnyon Creek 403.41 Slntl Cllm Rklr

Hot Springs Canyon Creek 403.32 SI~I ~

In~ Fo{k 405.43 S~n G~)ml ~ (m

Ivanhoe Rmrvolr 405.15 Silver LIIm ~

Jlvon Canyon 401.00 Plciflc Oc~In

Kagel Canyon Creek 405.23 Lille Tujunga Cam/on

Lict~use Canyon Creek 404.42 Pacific Oosen

LI Jolta Canyon Cm~k 404.48 Pai::~flc ~

Lake Bar~ (Wood R~nch Reservoir) 403.67 Anoyo

IJke Casi~s 40220 Coyote Creek (downst~m of Lak~

Lake E~abe~ 40351 Munz Lake

Lake Eleanor 404 25 PoVero Val~y Cm,,ek
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~
INVENTORY OF MAJOR SURFACE WATE~ ANO WATE~tS TO ~ THEY AI~ TRIBUTARY (¢@~L)

L

WATEImOOY 8UBARF.A TRIBUTARY OF

Like %~,.,v, C~ek
40425 I .~,, r=--,,~or

Liko En~.;.-~ 40424 Tnunfo Creek (~,~s~-~=i~ of L_=~e
Lake Hu~%;; 403.51 r’k’:-=-~,~"-, Like Canyon Creek 2Lake P~

403.41 Pru Cr~k {�~,~:~em of i ~,~_= p~)

_Lis Rome C¢..Ti~-~ Cree~ 404.15 San~,, M~,~;~ Bay
LIe V-Tr-...4 Creek

40421 Ma~ Creek (0owns~am of CenbJfy

_ LI Tuna C~,~ Creek 405.21 Bl~blnk ~,;’e~;e~ Drlin
Lechier Clny~n C~ek 403.41 like
Legg Lake 405.41 Wh~er Nam)wl Flood C~.];~ i~,,
Lm Lake 405.21 ChGb,,~,~. Creek (�~-,~a~lam of Lees
L~ekin C;.’;-~,; Creek 40521 L~nek~n Canyon Wash
Lm~ek~n C~-,y~,~ Wash

405.21 N~o Canyo~ Wash
L;-.~ Pa~k Lake 405.15 ~L~
LJndem ~ 40423 .... ~a Creek
Lk>n C~;y~,~ Creek 403.32 ~----~-~ C~ek

402.31 (HSA 402.20)

L~e ~,~ C~,~,,~ ~ 405.41 l~g D~to~ Wash end
* tin. r~o_n Wash

L~Be C~ W~,’-,
405.41 I~ Da~on Wash

L~e Santa An=,- Canyon Creek 405.33 Santa Anna Wash
L~Je Syc~-,~ Canyon Creek 40445 Pac~c Ocean
L~e TuNnga Canyon Creek 40523 Hansen Flood C~-ol
LNe Oak Creek 405 53 L~ve Oak Dam snd Reservo~
LNe Oak Dam an~ Reservo~ 405.53 L~ve Oak Creek
LNe Oak W~ 405.52 Puod~ngs~ne Dam and Reservo~

40553
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O
INVF.NTORY OF MAJOR SURFACE WATERS AND WATE.q~ TO WHICH THEY AR~ T~ARY

WATE]~C~y             ~U~F.A              TRIBUTARIr OF

Miclclle Fo~ AJder C~ee~
405.23 ~ ~

M~o~e IJk~
405.23 ,~r,~

Millar~ Canyon Creek
40~.32 ,~,,~o ~ 2

Mii r,_._~,~
405.23 8~g Tqu~ga Cmym~ C~eek (qmmam ~ Big T~/u~ga

Mint C;;;~,’; Cme~
403.$I Sar4a C~m
403.53 (lISA

Monrovia Canyon Creek                            405.41        ~___,

Morris P.;,~;-,~,,? 405.43 San C-,~b,;,; ........... of "~’~::-_ ."~. -.,.,~
Mugu I.;~,~,

403.11
Munz Lai~

403.51 ! ~,~, ~_~L~_
Mur,~ C;n~,,’; C,~,~,

402.20 r.:_:=_ ~
Mutau (~.~.~-.~_

403.42 ~ Creek ~.~ of r~ -~ ~ ~,,~

Norlh Fort ,:,,~,xo C~-,~:, 403.64 A,-;oy~ ~’-
Nortt~ Fod~ :,,~,~ C,~,~k 402.20 ¯ ,, ~ ~

Norlt~ ~-~ Sant,, Anita Canyon Creek                 405.33        Santa ~,---~ ~_~_-~-_-.~,,-;

P:~.~;T,a Canyon Creek
405.22 ......

~"--"~:
~- .... P.e~.-.~,,~ 405.22 Pa~.~ W~
Pac::orna ’;,:--.,~ 40.5.21 TuNnga Wa~
P~com~ W~sh (~out~ b~lnch) 405.21 Pacobne

Padre Juan Canyon 401.00 ~-’~-~-
~,- Canyon Creek

404.13        Santa M~,~,;,, Bay
Pic~en$ Canyon

40524 Verdugo Wilt)
P~dra Blanc~ Creek

40332 ,Sespe Creek

BASIN Pt.AN - JUNE 13, 1~4
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II~NENTORy OF IU~OR SURFACE WATERS AN~ WATERS

WA~Y

~ C~

Puddmgstone D~n Dim and Re~o;

~mgstone Wash                               ~.41

~nm

~.43

R~ ~o

Ro~ Canyon C~k ~.43
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INVENTORY OF MAJOR SURFACE WATERS AND WATERS TO WHICH THEY AI~ TRIBUTARY

WATER~OOY SUBAREA TRIBUTARY OF
(HSA)

Santa Fe Flood Control Sam 405.41 Rio Hondo and San Gabrtal
Santa Fe Flood Contmt

Santa Felic~ Canyon Creek 403.41 lake Piru

Santa Monica Canyon Channel 405.13 Santa Monks Say

Santa PAUL- Creek 403.21 Santa C~r~ River

Sam Ynez Canyo~ 405.13 Sam Mo~�~ Bay

Santa Ynez lake (Reservoir) 405.13 DL’bibution reset, oar - ~ berg

Sawplt Clnyon Creek 405.41 Sawplt Dam and

SawaR Dam and Reservoir 40,5.41 Sawplt Wash

Sw¢4 w~h 405.41 Rio Ho~o (downslmam of Sama Fe Rood

S<:hoolhou~, Debm Sam 405.22

Sepu~veda Chlnrml 405.13 Ra~,_r~a Creek

Sapulvedl Flood Conb~ Barn 405.21 Los Angeles RNer (domlMmam
Conb’ot ~.~_ _~)

Saspe C~Sh 403.31 Santa C~ara ~
403.32 (HSA 403.31)

Shields Canyon 405.24 Verdugo Wash

S~er Lake Re~,oir 405.15 DL’tnl)u~on

S~ms Pond 405.1S

Slsar Cz~ek 403.21 Santa Pauie Creek
403.22 (HSA 403.21)

Shover Canyon 405.32 Hails Canyon Channe~

Snowy Creek 403.42 ~ Creek *,upstream of l:~m~d i

SoL-no Reos~voir 405.21 D~sV~ut~on reserver -

Soldier Creek 40.5.43 No~t Fork San G~bn~l Rh~r

Soiodad Canyon Creek 403.55 Santa CL-rB RNer
Solstice Canyon Creek 404.32 Santa Monks Say

Sou~ Fork 405.43 Iron Fork

Soub’~ Fork P,’u Creek 40342 P,’u Creek (upstream of P,~amid lake)

Sou~ Fork (Santa Clara R~ver) 403 51 Santa CL-ra R~ver

South Portal Canyon Creek 403 51 San Fr~nc~squi~o Canyon C/~ek
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INVENTORY OF MAJOR SURFACE WATERS AND WATERS TO ~ THL:Y ARE ~ARY ~                               L

WATERBODy SUBAREA TRmUTARY OF
(HSA)

Canyon Creek Santa Fe
Stetso~ Canyon Creek 40522 Paco~na Wash

Canyon Reservoir (Lower) 405.13 I)ist~__~,~n. ~ Z
Sulvan Canyon Creek 405.13 Santa M¢,,-;-~-:- _r~-_ ~
Sunset Reservoir. N 405.31

Sunset Reservoir - S

Tar Creek 403.32 ~ ~

403.0?     O.ISA
Tlpo Canyon C~k 403.41 Sahib Clam
l"nompson C~ek 405.53 "r~
Thompson Creek Dam and Reservo~" 40553 Thompson P,.--.~.

T~ Wm 405.~2 ~ ~

J.
Tm’~m~ Creek                                   403.32       ._e~__~,~j Cmmk

Topanga Canyon Creek 404.11 T~x)nga
Tranca$ Canyon Creek 404.37 ~
Triunfo Creek

Tule Creek 403.32 Sespe Creek

Tumb~r Canyon 405.43 Cogsw~l

Tuna Canyon Creek a04.12 Santu Monk~ B~y

Ul:~l:~r B~g Tujunga Canyon Cr~k ~05.23 B~ Tujunga Cany~fl ~ (ups~a~ ~ ~ig Tt~lng~
Reservoir)

Up!~er Franklin Canyon Reservo~ 405 14 Nature pre~ o ~ !~r~ ~f ~Jn~k~ ~: ~.~,~ ’
UD~3er North Fork Matih~a Creek 402 20 Matd~ja Creek
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INVENTORy OF MkJCR SURFACE WATERS AND WATERS TO Vk%~CH TIt’Y ARE TRJBUTARY

Upper Stone Canyo~ Reservok’ 405.13 S~o~e Canyon Reservoir (Lower)

405.43 Sin1 Cab~iel RN~r (downs~em ofTassel Canyon

Venous Canyon S~esms - Santa Monlca 405.13 (Santa Ynez Lake)

Vasquez Cmel~ 405.23 B~g Tqunga Canyon Creek ((Iom~b’~am of B~
TuFmga Re~enKA,)

Venice Canals 405.13 Gmml

Ve~.m Rk~ 402.10

Verdu9o W~b 40~.21 L~s A~geles RNer (downsUeem of Sepukeds
40524 C~x~oJ

(t~A ,10S.2t)
Vinc~n~ Gut~t 405.43 San Gab~el Rk’er (upstream of San Gabrl~

R~servoX)

40~.41 San Gabhel RNer (downstream of Santa FI FloodWalnut Wm
Conuo~ Besln)

West Fo~ Ak:tar Creek 405.23 ~:tar Creek

West Fo~ Bear Creek 405,43 Bear Creek

West Fo~ Coyot~ Cree~ 402.20 C~/Ofe Creek (u~st~em of Lake Cams)

West FO~ Fox Creek 405.23 Fox Creek

West Fork San D~nas Canyon 405.44 San D~mas Canyon Creek

West Fork San Gabhel RNer

West Fork Santa An: Creek 402.20 Santa Aria Creek

West Fork Sespe Creek 403.32 Saspe Creek

Westtake Lake 4~42S Tnun~o Creek (ups~am of Lake Enchants))

VV~e Oak Canyon 40523 !~ Tuiunga

W~tmr Nee’owe FIoo<l Control Bes~n 40541 R~o Hondo snd San Gsbhel R~ver (downst~am of
W~’t~er Narrows Flood Con~’oi Basin)

WK#Jup Canyon 40~.23 ~ Tuiunga Canyon Creek {upst~sm of B~
Reservo.’)

V~l~ow Creek 402 20 Lake Casitas

BASIN Pt.AN. JUNE 13. 19~4 ~14 APPENDtX
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INVI£NTORY OF MAJOR SUNFAC~ WAT-r.RS AND WATERS TO WHICH THEY ARE TRIBUTARY (cont.)

W/son Canyon Creek 405.22 ~ W~sh

W~nter Creek 405.33 Santa Anita Canyon C~eek

Wo~skl C~nyo~ 40~ 44 San C~mas Canyo~ Creek

PLAN ¯ JUNE 13, 19~4 A-15 APPENDIXONE
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If you wish to receive future amendments to the Water Quality Control Plan,
Los Angeles Region, please complete the information requested below and return to:

U
Planning Unit "r
Los Angeles Regional Water Quality

Genii’el Board
101 Centre Plaza Drive
Monterey Park, CA 91754-2156

LASTNAME
I ] FIRSTNAME 1I I I I I I I f I I I I I I I I I I 1 I 1 I I I I 1 I I I I I I I

ORGANIZATION

I 2
(PLEASE ABBREVIATE)

IMAIUNG ADDRESS

I I I I I I I I I I I I I I I I I I I I I I I I I I-I ! I I

IiIf_y_ou, _w_is,h to_rec.eive ~ture amend, m. e.n_ts to .the Water Quality Control Plan,us ~mge~es Heg=on, p~ease complete me inlormatlon requested below and return to:

Planning Unit _Lo..s ~ge.~es R .~ion= Water
L;ontToI uoaro

101 Centre Plaza Drive
Monterey Park, CA 91754-2156

ORGANIZATION
(PLEASE ABBREVIATE)

l I I I I I I I I 1 1 I I I I ~ I I I I II f

I I I I I I I 1 I I I I I I I I I I 1 I I I I I I-I I I I

If you wish to order a copy of the Water Quality Control Plan, Los Angeles Region, please complete
the information requested below, include a check for $45.00 payable to SWRCB, and return to:

Planning Unit
Los Angeles Regional Water Quality

Control Board
1 01 Centre Plaza Drive
Monterey Park, CA 91 754-2156

LAST NAME                                     1 RRST NAME
1 1 I I I I 1 I I l ~ I I I I I I~ l

ORGANIZATION
PLEASE ABBREVIATE)

MAIUNG ADDRESS I                                            IIIIII
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.t
the r~iease of the 1990 tardy, the City of Santa Monim Im Izpt the beach �,lose~, 1O0 ymh

,! "{. morth and south of the Pi~o-genm. drain, and implemented mmsurm to r~duze or e.liminm
ponding of nmofl’m tl~ km=h.

I. A mumber of qumiom mill need to be addrmsed prior to deciding whether or not

i gouda. ~ a lm’ge am,le epidemiology gudy. adjacent to flowing

2. Tinting f°r the ~ of huumn mte.~ vina in the pizo.gmter and Hmz~o gorm

.̄.,,,,~u~. a.u u~s case, the Pico-Ke.nter ,~,,~ ....~. ...... --’- ........ ,, drain

1,

mm pr~ious =udJe.s_ m oh,’,,-- ~ ...... .,~+ ~.,,.+.+,u?m, £a:e me sampling locatimm
densiti, of indicator ~t~t" ""~"’ ,,,~+- us+ racy mstoncxuy ~ve been associated with "

]
ymu"s vkus s~udv wss the tim ,~-- .’- .........~en the ~ _flow dxrectly to the ocean. Tlxis

" A. P~.o-genter Storm ~

The Pico.-genter drain is located where Pico Boulevard mee~ the beach (See flgu~ 1).
The storm dnin system drains ¯ large area t~at includes muc,~ of,~a.~ta }don.ica and pan of Wmt
L.A. and Bre.ntwood. The~ are two drains that discharge to the beach: one is owned by Los
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I) ’I~ lo¢~on near Surfrick~ i~ach wher~ ~he ~d bena l~ typimlly bnad~
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2) At the bridge ov~ the C-charnel ~ b lee wum’n

. . ~ ~v~~

g ~.     ~ of log~su~ ~bIe~ ~    ¯
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possible mea~u,-r,m-,, --’.’- -,~- -- ~ . .. ~,a~oO~. height ranged fxoflt two ~
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a~taococc~ nspecdveJy..h coauss~ hactuial it’eels of co~c~n - --
maximum of o~� out of 11 da-- -, ~-- ,^ ~ ............. ~ oa~ exceeded a,

differmt than the mmns in 1990 ~ T). 7 ~ mt~ m z~l were

!ucmg the indimu:,r damu= of bscsais in the ._     ~cdvz
pa ge~ssshighest. Howevm. thedmin̄ _ .... mqxmuz

’ ¯    gzsensioa was seldom functioning ~s des~ied bmmsm~ ’
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V
] ~nd ~ ~k~i~/data). In g~ertl, ~ demiti~ we~ high ~ll ~h¢ time througho.~ the

L
syt’~ms within the watershed ~ a potential ~ of bac~rial mnttminttion, but they imply that

the water table h lower. ~ gesulu ~ e0mdmiom mashed by WarthalJ

Posdble othm" sources of bdica~x. Imcu~ia m the ~ are warm blooded vidd and      2

il
b~on~o. ~i~ regarding potential munzs d b~or ~ ~on~o. b

submitted to the Regional Water Quality �~muol Board O~WQCB) by the Lts Vi~geaes
[. water

A ~,view. of one potential mun:e of ~ bdimtm, the LVI~VD’s Tipia Wmet
gedtmation Fk-ili~,, indimu~s that the plant could be dismunted ts ¯ direct source bemuse
levels ef bacu~ in the effluent euring the study wer~ very low; in over 90~t of the samples,

The highest ~-poruxl value during the study period was 4 MPN/IO0 ml. llowev~, the issue of

efflu&t, bacterial densities from Malibu C~eeic and its u’ibutaries were well above k’veh of
eoncern at the t~ m~:mitoring stations throughout the waterd~ in the Stnm
Total Coliform densities ~ high everywhe~ while fecal eoLiform and entero¢o~ densitim
wer~ genenlly l~ghm’ at lagoon mti~s ~n at upmmm rations (LVMWD, 1~1). It
tlmt many of the sources ~ above, ~ ~ mm’~s, m eontributing b=Urial "
bdi~mmn to the iatoem.

locations despite the fa~ flint mean mliphage densities ~ approximately an ordm’ ofI magnitude higher at the Pico-Kcnter and He.rondo dra~s than the Malibu L~goon s~tes. F.ntm’i¢
virus was found at all t~ l~bu Lagoon sites, y~ �olJ~lug¢ dcn~il~ we.r~ always low in tl~

:
I

lagoon. Thc col/phage densities on the days that virus was found w~r~ comparable to th~ mean

I
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Sou~.s of the ~ontmni~fion

(~ . ,,~ ~d ~ ~~b" Y

~g~ ~m 0 m 4 6 HOD ~~ ,~~

oc~OUtOI~ S I      "

Y ~ ~s ~ would
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iden,~e,, .,~ .,...- ,,,.- - uon~ 1 .a~. e sewer leaia and spilJs. A �o~xm~ effort m

_.drain e.,ffluent plume dispersion be.ha~,.,,. ,.. -.- -..-,’g---~ ~ .n~ lnfomm~ m mm.m2(~"t]" *" *~’* --’-" ....... --,,* ,,,, u,~ ~u~ ~unc. w~ez] [he Itorm ~ LI
~req mdy above kve.ls of concern as far as lO0 yards
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ouJoqos 6U!ldmes 6UlJOl!UOl/ll ouoz
;0 .

.~ ¯



{, TOTAL COLIFORMS O
¯

¯ lmpllng POIITII ¯

FECAL COLIFORM8 "
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COUNT

0~"~

.



¯ 0~ L
7

cou -o s 2
! CHEST DEPTH

. 100S 50S 25S 0 2~ ~ 1~

SA~P~G ~               I
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COUNT
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sLnul~aneously ~ vL~s 8anples ~t PLc~Xenter

25 ~ 67,000

2~ tO 22,000

~ ~ ~ ~ 2L=Lt to 2,300

~~ 1L:Lt to 1,300
~ 30 ~lov dete~Lon
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Escherich]a coll vhich �ontains sn F+ plasmid carr Ln
a=P~an-"~treptom¥�ln. The h ........ ¥ g .       ces to

~8~ useo ~n ~hls stuo¥ vas theV.J. CabellL host. Media and procedures vere also
al. and they should be credited.

f2 Bacteriophage-Water Concentration Technique

2. &11o~ sample to varm to roo~ temperature.

2.
Xn ¯ iS0 ml centrifuge bottle add I g povdered trlr~tone (Dlfco~bora~orAea, Xnc., ~oAt, MX) and 1 g ~dered bee~ extra

3. A~d 100 ~ s~ple to centrifuge boC~le~ and

4. ~d 10 ~’o~ host (F~p) culture grin 3-4 h Ln tritons broth.

S. ~n~bate at 32 C on a rotar~ shaker set on 1or (ver~ slov) ~or
50 n/nuCes.

6. Centrifuge a~ 9000 x g ~or 1S nLn. at 3°4 C.

~. ~p/ra~e all excep~ 10 ml ou~ o~ centrifuge ~ttle.

8. Xesuspend ~lle~ Ln ~he re~/nLng 10 ~ vol~.

S. Assay ~ese 10 ml by add/ng 2.5 ~1 vol~es ~o ~.S
~ouble strength ~op (sot~) agar, tempted ~o 46-50 C
4 pla~ea.                                                 ,

10. XLx L~edia~el~, ~ur top agar on bo~�~ ~rover enCLre place surfaces b~ gentle s~lrlLn9.

11. Zncuba~e 18-24 h it 35 �,

12. Coun~ pla~es and cal~laCe ~2 ~r 100~.

Note~ Do not shake host (P ~p) culture vLgorously. Vigorous nixingo~ host strain cells ~ill remove pill and i~lbit ~2 ~n~ection.

~he 3-4 hour culture added In step 4 can be established by
a taw milliliters o~ an overnigh~ grovn broth culture. ~he broth
used for the overnight culture should �ontaLn.~pLc~ZZLn and
streptomycin at the sa~e concentration as ~tt~ agar.
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"                                                 °
(. Notes Nalntsln the host strain on tryptone botta~ sgar slants

�ontalnlng 15 alcrogram per ml each amplc1111n and strept~ycln
~ulfate. Gro~ overnight at 35 C, then store In a refrigerator
2-6) ~or up to several reeks. Ose this vorklng mt~k culture

to inoculate tritons brot~ ~hen assays are to ~ ~r~ormed.

Stock ~ltures of the host strain must ~lntaine~ on
an~lbIotl~nta£n£ng
¯ * P~s~d. ~d~a to insure ~ ~lls ~n~ln the
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dilutions involving f2 ~cteri~ge.

lg

¯ ote~ ~r~tone broth Is used ~or dllutlonn because It helps
disperse bac~e~lop~ge a~ mln~lzes �l~ping of

~ ~ar for f2 ~cterl~hage Plaque
Prepare double 8~reng~ (2 x) i8

Tr~o~
~z~r~e ~0 g

agar ~0 g
~4 g

Bea~ ~o dissolve and d£s~nse ~.5 ~ voices ~r ku~.
S~ore ~rozen.

. "

Bo~ Agar ~or ~ ~erl~ge Pla~e ~say and S~o~k ~l~ures
Ros~ S~raIn (F ~p).

~x~r~e 10 g

Sgagar
1~ g

Add ~gneti� stirring ~r to flask Autoclave 15 nln., 121 C.
C~I to 45-50 C.                  "
~d antibiotics:

s~rep~ycln sulfste 0.01S g
0.0IS g.

~gne~lcall~ nix gen~lF~ then ~ur pla~es.
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EXECUTIVE S~MMARX

Based on the public’s perception that recreational activities in
Santa Monica Bay increase their health risks, the Santa Monica Bay
Restoration Project (SM3RP) has decided that quantification of the
health risks of swimming in nearshore waters is a priority area of
concern. In 1990, a pilot study on bacterial indicator densities in the
surf zone near storm drains and human enteric viruses in two Santa
Monica storm drains was completed. This year’s study was necessary to
provide additional information on the distribution of bacterial
incticators in the surf zone adjacent to flowing storm drains, the
prevalence of hunan fecal inputs (enteric virus) in three storm drains
that discharge to the Bay, and a characnerization of the bathing
populaUion around a flowing drain.

Surf zone in~i¢ator bacteria distribution - Elevated densities of
indicator bacteria ~ere prevalent in the surf zone around the Pico-
Kenter storm drain.    These densities frequently exceeded levels of
concern, especially at ankle depth. Levels of concern for bacterial
densities were based on standards and recommended values found in the
California Ocean Plan (SWRCB, 1990). Elevated densities frequently were
measured as far as 100 yards from the drain.    Bacterial densities
generally fell by one order of nagnitude from ankle to chest" depths.
Future work on bacterial distributions should focus on how far from the
drain, at ankle depth, background densities are consistently reached.

Enteric virus pz~valence - Human enteric viruses were detected for the
second year in a row in effluent from the Pico-Kenter storm drain.
Vaccine strain poliovirus was found on three of the four sampling dates.
No viruses were detected in the runoff from the Santa Monica Canyon or
Ballona Creek storm drains. Virus sampling should continue over a longer
period of time at Ballona Creek, because the drain receives a wide
variety of contaminant inputs. In order to assess the prevalence of
human fecal inputs to storm drains, sampling for viruses in the runoff
froa drains that ~isoharge into the Bay during dry weather should
continue.

Bather ~haracterization - Results of the bather characterization study
at ~he Santa Monica Canyon storm drain indicated that nearly 100 people
per day swam within 100 yards of the drain. The majority of swimmers
were 50 to I00 yards from the drain. This information will be necessary
for design of an epidemiology study on swimmers in waters contaminated
by storm drain runoff. The epidemiology study will be designed in the
third year work.
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I. INTRODUCTION

A primary goal of the Santa Monica Bay Restoration Project (SMBRP)
is to find out if there are health risks from swimming in the Bay’s
recreational waters. The issue of safe swimming in the Bay has been
questioned by the public and environmental managers based on numerous
anecdotal reports of illnesses attributed to swimming in the Bay, and
from measurements of elevated densities of indicator bacteria from
around storm drains where their effluents enter the surf zone (SCAG,
1988; CLA EMD, 1989, 1990, 1991). Ultimately, these concerns should be
addressed through an epidemiology study to evaluate swimming in the Bay
as a risk factor for acute illness.

A number of questions still need to be addressed prior to deciding
to conduct a large scale epidemiology study, such as study location,
duration, number of swimmers needed, and cost. The epidemiological study
should be .conducted on recreational bathers in waters with high
indicator bacteria densities, but no human fecal input.      These
conditions would provide information on the health risks from swimming
in waters contaminated only by urban runoff contaminated with animal
wastes.    Previous studies associated health risks with bacterial
densities of the indicator, enterococcus, in sewage contaminated waters
(Cabelli et al. 1982).    However, the densities of the indicator

bacteria, fecal and total coliforms, did not correlate with the
incidence of adverse health effects in recreational bathers.

This report is the second in a series to characterize densities of
virus and indicator bacteria (total and fecal coliforms, enterococcus)
in and around flowing storm drains discharging into Santa Monica Bay.
In the first report (Gold et al., 1990), a pilot study was performed to
determine levels of indicator microorganisms in the surf zone near two
storm drains and human enteric viruses in the same drains. This study
revealed that indicator microorganism densities in the surf zone
frequently exceeded California Ocean Plan bacterial standards (SWRCB,
1990) in the vicinity of both the Pico-Kenter and Ashland Avenue storm
drains. In this study, bacterial "levels of concern" were exceeded

a. total coliforms were greater than i000 colony forming
units per i00 ml of water (cfu/100 ml);

b. fecal coliforms were greater than 200 cfu/100 ml; and,

c. enterococci were greater than 24 cfu/100 ml.

Also, human enteric viruses were found in the Pico-Kenter storm drain
on II out of 15 sampling dates in August and September of 1990. These
viruses are pathogenic, causing illnesses from gastroenteritis to
meningitis, and are specific to human waste (Lennette and Schmidt,
1969).     Their presence demonstrated water in t_he drain had been
contaminated by human sewage on those II days. A later investigation
revealed that a broken sewer line and an illegal sewage dumper were
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found discharging material into the drain. Since the release of the
1990 study, the City of Santa Monica has kept the h~ach closed 100 yards
north and south of the Pico-Kenter drain.

A group of studies were ~>erformed during the second year of the
project, and are reported herein.    They were designed to gather
additional information need~ prior to conducting an epidemLiolo~ study.
Three studies were completed:

I. Further evaluation of dispersion of i~di~ator ~eria around
the Pico-Kenter sto~ ~;

Further work was done in the first study to refine the
distribution of indicator bacteria around the Pico-Kenter
drain. Beach warning signs posted next to flowing drains
could include a recommended protective distance for bathers to
swim from the drains, so ~tter definition of how levels of
bacteria diminish with distance from a drain is needed. In
this case, the Pico-Kenter drain was chosen because of the
historically high levels of indicator bac%eria measured
adjacent to the drain.

2. Testing for human enteric virus in the Pico-Kenter, Ballona
Creek and Santa Monica Caa~¥on ~to~ d.L’liz~;

In the second study, we continued to survey various storm drain
effluents for the presence of human enteric viruses. Pico-Kenter
effluents were again sampled to deter~ne if enteric viruses still .
were present.

3. Characterization of I~ ~ther pop~11etion ar~nd ~ Santa
Mortice Canyon storm

The third study focused on obtaining an estimate of the number of
people bathing near the Santa Monica Canyon storm drain, a
potential site of an epide~ological study. This estimmte is needed
in order to assess the bather risk of illness from swimming in
runoff contaminated waters. Characterization of the beach going
population is necessary before an epidemiology study can occur. If
very few people swim in r~u~off contaminated waters, then an
epidemiological study is less feasible.

ZI. 8TOOT SITES

A. Pico-Kenter Storm D~aln

The Pico-Kenter drain is located where Pico Boulevard meets the
beach. The storm drain system drains a large area that includes much of
Santa Monica and par% of West L.A. and Brentwood. There are two drains
that discharge to the beach: one is owned by Los ~tngeles County
Department of Public Works, and the other by Cal-Trans. Dry weather
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flow    conveyed in a single pipe underneath the beach. Flow
the p ,e at a zone close to the mean high tide line. The st , drain
flows sear round with a typical dry flow of approximately 0.2 c~ic feet
per second (Mitchell, pets. co~m., 1990).

The Pico-Kenter storm drain was sampled again for human enteric
virus to confirm the previous year’s findings (Gold et al., 1990).
Samples of drain effluent were collected where the bike path crosses the
storm drain channel, approximately 200 yds from the surf zone. The
distribution of total and fecal coliforms and enterococcus bacteria in
the surf zone was further characterized to better define the
distribution of these bacteria.    Based on the first year’s study,
sampling points needed to be further away from the drain to reach
background levels of bacteria. The bather population was characterized
at this site on four separate days.

In September, 1991, a pipe will be activated to convey dry weather
runoff from the drain to a point 600 ft offshore. This structure will
prevent pooling of effluent on the beach, and direct discharge of dry
weather flow into the surf zone. Concentrations and dispersion of
bacteria around the drain prior to building this pipe then can be
compared with distribution patterns after activation of the pipe; this
"before and after" comparison will be presented in a future report on
studies done during the third year.

B. Santa Monica

This drain is located where West Channel Road and Chatauqua
Boulevard intersect with the Pacific Coast Highway. The storm drain
system drains much of the Santa Monica Canyon area which has
predominantly residential and open space land uses. Flow exits from a
large concrete channel and then drains across the beach. The puddle
that forms on the beach is brackish with extensive tidal input. The
storm drain flows year round with a typical dry flow of approximately
0.5 cubic feet per second (Mitchell, pets. comm., 1990).

Samples of drain effluent were collected from the Short Street
bridge where it crosses the channel. This position is approximately 400
yards from the surf zone.

Because this drain is a candidate for an epidemiological study,
virus testing was conducted along with estimates of bather populations.

C. Ballona Creek

Ba!lona Creek empties into the ocean from a large channel at a
point just south of the Marina Del Rey channel. The storm drain system
drains a substantial area that includes some of downtown Los Angeles,
Beverly Hills, ~ollywood, Westwood, Culver City and Westchester. The
tidal pris~ goes as far east as Centinela Ave. The storm drain flows
year round with an average dry flow of approximately I0 million gallons
per day (Mitchell, pets. comm., 1990).

5

R0047754



Virus sampling was conducted in the creek because its effluents mix
with bathing waters of adjacent Playa Del Rey and Venice beaches, both
popular bathing areas.    Sampling was conducted 30 yds west of the
Centinela Ave. bridge. This location was 2 mi upstream from the Bay, at
the upper reaches of the tidal prism.    Samples collected at this
location therefore had minimal seawater dilution.

IZI. SAMPLING
A. Indicator Bacteria

i. Sampling Design and Frequency

The study was carried out over a thirteen week period from late
July to mid October, 1990. Ideally, sampling would have occurred during
weekends when the most people were using the beach. However, because of
the logistical requirements of the microbiology laboratories, sampling
was conducted during morning hours on weekdays. All bacterial samples
were tested within six hours of sampling.

Sampling in the surf zone around the Pico-Kenter drain occurred on
twenty days over a ten week period. Samples for bacterial analyses were
collected at ten sites in the surf zone where the drain effluent flows
into the Bay (Figure 2):

I. Seven stations were positioned at ankle depth at 0, 25,
50, and 100 yard intervals; the "0" position was located
directly west of the drain

2. Three stations were positioned at chest depth at 0, and
25 yard intervals.

All samples were taken from the incoming breaking surf. The ankle
depth samples were taken as the surf foam reached the sample bottle at
the height of the sampler’s ankle. The chest s~mples were taken where
the breaking waves reached the chest height (approximately 3 to 4 ft) of
a medium sized adult. Chest depth sampling usually occurred between 30
and 50 yards further away from the drain than ankle depth sampling.

Samples of drain effluent were collected for bacterial analyses on
each of the surf zone sanpling days at the Pico-Kenter drain. Likewise,
bacterial samples were collected during each day of viral sampling at
the Santa Monica Canyon drain and Ballona Creek.

Samples were collected in either 125 ml or 1 liter, high-density,
sterile polypropylene bottles.    After collection, samples were placed
on ice and transferred to the Environmental Monitoring Division’s (E~)
microbiology l~Doratory at the City of Los Angeles’ ~yperion Treatment
Plant.
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2.

Densities of total and fecal coliforms were determined
according to Standard Methods (APHA, 1985) using the membrane
filtration techniques (Section 909). The nutrient erurichment
procedure was used for total coliform analyses as recommended
in Standard Methods Section 909a. Tests for enterococci
followed recommended EPA (1985) procedures using m-E and Esculin
Iron Agar media. Results were reported in colony forming units
(cfu/100 ml).

B. Vizuses

i. Sampling Design and

Virus sampling occurred on five different days at Ballona Creek and
Santa Monica Canyon drains, and four days at the Pico Kenter drain.
During each day, a single sample was collected at each drain.
Approximately 100 gallons of water was filtered for each sample. The
limited number of runoff samples that were analyzed makes it impossible
to answer, with certainty, that enteric virus was not present in the
drains.

Early construction of the extension for the Pico-Kenter drain
prevented the collection of a fifth sample at this site. The sampling
period was from August 28 to October 15, 1990. In addition to enteric
virus, samples were analyzed for total and fecal coliforms and
enterococcus indicator bacteria, and F-male specific co!iphage.

2. Seed Study

Seed studies were performed to test toxic effects of the storm
drain effluent on virus, and to measure the effectiveness (i.e. percent
of recovery) of the process to concentrate and analyze for virus. These
studies were done at the two drains and Ballona Creek using adsorption

and913_AelutiOnAPHA, techniques(1985), described in Standard Methods, modified Section

Prior to virus sampling, two 35 gal containers were filled with
storm drain effluent.    A known quantity of attenuated poliovirus
(vaccine strain) was added to each container. Prior to concentrating

the sample, a set of three replicate grabs were taken from each
container. Each grab consisted of I ml of sample diluted with 9 ml of
sterile diluent water. The seeded effluent then was run through a
concentrator (described below). At the end of the run, a second set of
replicate grab samples were collected from the second 35 gal container.

Grab samples were diluted tenfold again and analyzed for
concentrations of the poliovirus. Concentrations of virus in the first
set of grab samples yielded baseline levels. Any toxic effects of the
effluent then could be assessed by comparing differences in viral
concentrations between the first and second set of grab samples. The
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percent recovered by the concentration procedure was measured by
comparing virus levels in t.he final concentrate with baseline levels.

3. Sampling and AniLlysi8

a. F-Male Specific Col~h~

Replicate grab samples (n=3) were obtained on four days at the
Pico-Kenter drain and on five days at ~he other storm drain sites (from
splits of the bacterial samples) and analyzed for F male-specific
coliphage by the Los Angeles County Sanitation Districts’ virology
laboratory.    The F-male specific coliphage assay methods used were
obtained from Dr. V. Cabelli (personal communication) as described in
Appendix I.

b. Enteric ViEuIel

Enteric viruses were sampled at the storm drain sites using a
modified version of Standard Method 913-A (APHA, 1985). Approximately
40 to 100 gallons of effluent were filtered per sample. The field
sampling was conducted by personnel’ from the Hyperion Environmental
Monitoring Division and the Los Angeles County Sanitation Districts
(LACSD).    The seed stucties were all completed by LACSD staff. A

detailed description of the enteric virus sampling protocol is in "The
USEPA Manual of Methods for Virology" (1984).

The long field processing ti~e (approximately 1.5 hours)
required that sampling began in ~he morning and continued until
noon. Only one sample was taken per day at each of the drains. Seed
studies were run on the same morning as field sampling, but with a
different virus concentrator to minimize the risk of cross
cont aminat i on.

One-liter eluates from the field sample were delivered to
the laboratory and reconcentrated using an organic
flocculation procedure (Katzenelaon et al., 1976). Final
concentrates were detoxified prior to assay (Glass et al.,
1978).

All of the samples were initially analyzed for human enteric
viruses which develop plaque forming units (PFU) on Buffalo green monkey
kidney cells (BGM~). If a sample was negative for PFU, then another
fraction of the sample was assayed on BGMK cells by the liquid overlay
technique, known as the cy~opathic effect assay (CPE) described by
Lennette and Schmidt (1969). Samples exhibiting CPE were confirmed as
viral by re-infecting another flask of BGM~ cells with a portion of the
supernate from the original flask. In all cases, CPE positive flasks
were confirmed by testing some of the original flask supernate by
passage into a second set of liquid overlay cultures, or by plaque
assay. A detailed description for cell culture and virus assay is
presented by the EPA (USEPA, 1984).
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C. Quality Assurance and ~uality Cont~ol

The 0AIQC protocols established by Standard Methods (APHA, 1985) and
USEPA (1984, 1985) were followed. In addition the QA/QC project plan
for the study was approved by Ken Kitchingman, a QA officer for EPA
Region IX.

D. Chara~terixation of Bather

The beach characterization survey took place on 22 days from mid
July through mid September, 1990 at Santa Monica Canyon drain, and on
four days in August and September at the Pico-Kenter drain. Surveys
took place on Friday, Saturdays, and Sundays because these are the days
of peak bather use. The hours of the survey were from 11 AM to 3 PM,
the four hour period when most people visit the beach.

The survey was designed to provide information on the number of
swimmers, number of waders, number of swimmers and waders at various
distances from the drains, and the estimated age and ethnicity of the
swimmers and waders. It was assumed that if a bather had wet hair, then
the bather had been swimming in the ocean. Age and e~hnicity was noted
because the incidence of i11ness could differ among these groups.
Bathers were placed into "Distance groups" detailing how far they were
swimming or wading in the surf zone from the drain; groups included
those bathing in t.he drain or runoff pool, 0-25 yds., 25-50 yds., or 50-
i00 yds. from the drain.

E. Data

Geometric means were calculated for bacterial indicators and F-male
specific coliphage.

The percentage of days which exceeded levels of concern was
calculated with all raw data. If any replicate on any day exceeded the
level of concern, the day was considered above the level of concern for
that station.

Analysis of variance (ANOVA) was used to test for significant
differences among geometric means from stations at ankle and chest
depths. Each station mean was calculated from all data gathered over
the study period. To determine the pattern that bacterial densities
decreased with distance from the drain the data were regressed and the
best fit curve was found (SAS, PROC RSREG).

IV. RESULTS

A. Bacterial Indicators

Densities of indicator bacteria were greatest in the storm drain
effluent, and fell with distance offshore from ankle to ches~ depths.
~acterial densities generally decreased along ~he shore wi~h distance
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from the drain in a linear fashion (p < 0.05) (Table 1). These densities
generally fell one to two orders of magnitude from the drain effluent to
chest depths (Figure 3). This decrease among means from drain to ankle
depth and from ankle to chest depth for each of the three indicator
bacterial groups was significant (p < 0.01).

Averaging all data collected over the study period, the mean
concentrations of bacteria differed significantly among stations located
at ankle depth for all three indicator groups (Table 1). The greater
values tended to be south of the drain, with the highest geometric mean
densities located 25 yards south of the drain. Conversely, station
means calculated at chest depth over the sampling period were not
significantly different, nor was any discernable pattern seen (Table 1).

Figure 4 shows how often bacterial measurements at a site exceeded
levels of concern.    These levels were based on State Ocean Plan
s~andards (see Introduction above). All samples of drain effluent
generally had indicator bacterial densities above levels of concern for
all three indicator groups. Although less frequently, levels of concern
s~ill were exceeded at ankle depth, especially to the south. Levels of
concern were exceeded less frequently at chest depths

.

The geometric mean bacterial densities of the runoff collected from
Santa Monica Canyon and Ballona Creek during virus sampling are in Table
2. The bacterial densities in Ballona Creek and Santa Monica Canyon
runoff were one to two orders of magnitude lower than Pico-Kenter
runoff. The total and fecal coliform densities in Ballona Creek runoff
were much higher than Santa Monica Canyon, but Santa Monica Canyon
enterococcus densities were higher than Ballona Creek.

B. Viruses

1. Seeding 8tudies

Recovery of the seeded poliovirus averaged 31% at Pico-Kenter, 19%
a~ Ballona Creek, and 12% at the Santa Monica drain (Table 3). Results
were most variable at Pico-Kenter, ranging from 9 to 53% recovery.

2. F-Male Specific ColIphage

The Pico-Kenter indicator densities ranged from 9,700 to 15,000
coliphage/100 ml (Table 4). Densities in the samples from Ballona Creek
ranged from 450 to 770 coliphage/100 ml, and were over an order of
magnitude lower than those from the Pico-Kenter drain. The Santa Monica
Canyon coliphage densities were very low, ranging from <10 to 200
coliphage per 100 ml.

3. Enteric Virus

Human enteric viruses were detected in Pico-Kenter runoff on
three of ~he four sampling da~es (Table 4). No enteric viruses were
detected during the five days of sampling at Santa Monica Canyon or
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Ballona Creek.                                                                          L

Quantification of virus was done for two of the three positive
virus samples from Pico-Kenter. The sample collected September 5 sample
had an estimated 0.6 pfu/gal, while the September 6 sample had 0.5
pfu/gal.

C. Characterization of Bather Pop~l~t£o~

Over the 22 days of the survey at the Santa Monica Canyon drain,
1781 swimmers and 1779 waders were within I00 yards of the drain (Table
5). Over this period, the number of swimmers around the drain ranged
from 21 to 174, while bathers ranged from 20 to 205. An average of 81.0
swimmers and 80.9 waders per day were in the water from 11 AM to 3 PM at
varying distances from the drain, including the pooled effluent (Table
4).    The population spanned a variety of ages (Table 6), but was
represented mostly by caucasians (Table 7).

There was only a four day survey completed at Pico-Kenter drain.
The beach i00 yds. north and south of the drain was closed for the
entire summer after the end of June, 1990. Over these four days, the
number of swimmers around the drain ranged from 8 to 39, while bathers
ranged from 83 to 143. There were 78 swimmers and 431 waders at the
close section of beach during the four days (Table 4). An average of
19.5 swimmers and 107.8 waders were at the beach between ii AM and 3 PM,
and were represented by a variety of ages (Table 6) of mostly caucasians
and hispanics (Table 7).

IV. DISC~SSIO~

A. Bacterial Di~peralon

During the bacterial dispersion study it was found that levels of
concern were exceeded frequently at distances of i00 yards from the
Pico-Kenter drain at ankle depth. From 20% to 55% of the samples at i00
yards exceeded levels of concern for the three groups of indicator
bacteria. Bathing water standards in the California Ocean Plan are
exceeded if total coliforms measure more than I000 cfu/100 ml 20% of the
time at a sampling site. This situation was the case at all ankle depth
stations over the entire 13 week sam.~ling period (Figure 4).

Until this study, it was assumed that the bacterial densities
dropped off drastically at distances much closer to flowing drains than
100 yards. In fact, the L.A. County Department of Health Services has
stated that the bacterial counts often do not exceed levels of concern
at distances over 25 yards from flowing drains (Kebabjian, 1988) .
Although the Picc-Kenter results are probably the worst case scenario
for bacterial densities in the surf zone, the findings of the study may
cause policy makers to reword the b~ach warning signs to include a
warning for swimmers to stay at least one hundred yards from flowing
drains.

11            /
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Unfortunately, the study design did not allow for an assessment of
the distance at which incticator densities always drop below levels of
concern. However, the City of Los Angeles’ Environmental Monitoring
Division (CLA-EMD) conducts daily shoreline indicator bacteria
monitoring at a site (Station $6) approximately 500 yards south of the
Pico-Kenter drain. The densities at Station $6 were far below state
standards on all twenty days of the sampling period, indicating that the
bacterial plume did not reach this

The results confirmed that the ~ensities of indicators drop off
drastically with depth. The chest depth indicator densities did not
exceed levels of concern more ~han 10%, 30% and 40% for fecal coliforms,
total coliforms and enterococcus, respectively. Also, the geometric
means of the indicators at chest depth were far below levels of concern,
which demonstrates that the high bacterial densities are predominantly
encountered by bathers in shallow water.     This information has
implications for targeting children in a future epidemiology study
because they are exposed to ~he hi~hest d~sities of indicators.

The number of samples collected for bacterial indicator densities
in Santa Monica Canyon and Ballona Creek drains (only five days) did not
provide enough information to determine the sites for an epidemiological
study.    However, the CLA-EMD does daily sampling at 17 different
shoreline locations, Ba!lona Creek and Pico-Kenter storm drains, and
twice weekly sampling at S~nta Monica Canyon drain. This data, along
with ~he LACDHS weekly ocean monitoring data (LACDH$, 1987-91), will
provide most of the information needed to determine the sites for the
epidemiology study.

Mean male specific coliphage ~-nsities in the Pico-Kenter drain
were over twenty times greater than t.hose found in the Ballona Creek
(62~ to 12,700 pfu/100 ml) and ~early 200 times greater than the

coliphage values found in Santa Monica Canyon runoff (64 pfu/100 ml).
Higher densities of ~ale specific coliphage are expected in sewage
contaminated waters than in waters without human fecal inputs (Cabelli,
pers. comm., 1989). Data in Table 3 tend to suppor~ this observation in
that the highest densities of col/phage generally corresponded with the
presence of enteric virus in the drain. This trend was noted in the
previous year’s work at the Pico-Kenter drain (Gold et al., 1990).

Unlike last year’s study, none of the runoff samples were highly
diluted with sea wa~er. The ranges of the conductivi~ies were from I. 07
mmhos at Pico-Kenter to 5.10 ~hos at Ballona Creek; those for seawater
are approximately 35 mmhos.

2. See~g 8tu~7

Typically, virus recoveries of 20 to 30% are achieved during
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environmental virus sampling of water and wastewater (Kao and Melnick,
1986). Recoveries from the Pico-Kenter drain averaged 31%, indicating
typical recovery, but the range was quite variable. Lower recovery rates
were measured from the other two drains, the lowest being at the Santa
Monica Canyon drain (average - 12%).

variability in recovery was thatOne possible reason for the
materials in the runoff may have hampered the efficiency of the filter.
Oil, grease, and humic acid in runoff can bind to the adsorption sites
on filters in the virus concentrator, thus causing the virus adsorbing
filters to function poorly.    The Santa Monica Canyon watershed is
predominantly residential and rural, so vegetation (a potential source
of humic acid) in ~he s~orm drain would be common.

3. Enteric ’Yiz’u~8

No enteric viruses were detected in effluents sampled from Ballona
Creek or Santa Monica Canyon stor~ drain. The Ballona Creek resul~s
were somewhat surprising because of the size and complexity of the
watershed and that samplers noted fecal contamination (unknown, large
mammalian source) only a few feet downstream from the sampling site,
close to ~he edge of the water.

Only five samples were taken at each drain, so if there were small
densities of enteric virus in the runoff, then there was a high
probability that the sampling and analytical methods did not detect the
virus. O~her factors that may have affected the results were runoff
toxicity, low virus recoveries, temporal variation in contaminant
sources, organic loadings to the storm drain, and the documented oil
inputs into Ballona Creek from the La Brea tar pits upstream (J.
Mitchell, pets. comm.).

The isolated virus from the Pico-Kenter drain were tested in order
to help answer some concerns whether they were contaminants from the
seed virus studies or isolates from the storm drain effluent. These
isolates were placed on a medium with monovalent anti polio I antiserum.
After incubation, it was determined that they were polio I. They were
then subjected to the "d" and "t" marker tests (Hsiung, 1973) to
differentiate naturally occurring "wild" types of poliovirus from
strains that have been attenuated for vaccine use. Results showed that
the isolates did plaque similarly to the vaccine strain.

Attenuated poliovirus i, an enteric virus, was detected at Pico-
Kenter on three out of four days. Last year, a coxsackievirus and an
echovirus were found in Pico-Kenter runoff. Because the only virus
identified during multiple procedures to form plaques was poliovirus I,
questions arise about the potential of cross contamination of the
samples with the seeded virus.     Although the possibility of
contamination cannot ever be eliminated, there are strong reasons to
believe ~ha~ the isolates were from the Pico-Kenter runoff:

I, Poliovirus was found only in Pico-Kenter runoff even though seed

13
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studies were performed three times each at the other two drains.

2. Poliovirus was found in Pico-Kenter runoff on three separate
days. All of the samples were assayed on different days. The
probability of this occurring from cross contamination was slight.

3. A separate virus concentrator was used to collect the seeded
samples. None of the same equipment was used in both the seed
study and runoff sampling.

4. Seeded samples were processed in the laboratory following the
reconcentration of the natural virus sample in order to minimize
the risk of cross contamination.    Also, the lab was cleaned
extensively after each sample was reconcentrated.

5. A separate set of laboratory equipment was used for the two
types of samples with the exception of a pH electrode. However,
since the natural sample was always processed first, any residual
virus on this electrode would not have survived overnight exposure
to a solution of Cidex, a virucidal agent used for decontaminating
equipment.

6. Historically, levels of attenuated strains of poliovirus
typically peak in wastewater during the late summer to early fall
when children entering school for the first time are required to be
vaccinated for polio. Live virus is used for vaccination which
replicates in the lower intestinal tract. High concentrations of
attenuated vaccine clones are then released in the feces of the
vaccinated person.    The sampling period corresponded to the
beginning of the school year.

Detection of enteric viruses in the storm drains established that
Pico-Kenter was receiving human fecal inputs during the two week
sampling period. The estimated virus concentrations were 0.5 pfu/gal
and 0.6 pfu/gal for two of the three samples. A sampling error on
estimating the volume collected for the first positive sample made it
impossible to estimate the poliovirus concentration. These estimates
are rough estimates for the following reasons:

I. At low densities, viruses are not normally distributed through-
out the sample. Also, only a portion of the total sample was
tested for virus.

2. One of the basic limitations of virus testing is that no cell
line can detect a11 of the enteric viruses present in the sample.

3. The results of the seeding studies demonstrated that the density
of viruses in the samples were estimated. Poliovirus recovery at
Pico-Kenter ranted from 9% to 53%, demonstrating the large
uncertainty in the accuracy of the sampling method.

4. Toxicity to cultured cells was noted in the first year study, so
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concentrates had to be diluted prior to assay. Toxic effects of
the runoff concentrate on viability of the enteric viruses could
not be assessed.    The viruses may have been inactivated or
experienced a loss of infectivity, so none of the viruses that may
have been present would have formed plaques during the test.

5. It is not appropriate to extrapolate viral densities based on an
aliquot taken from a sample having low concentrations. Only 10% of
the sample was used in plaque screening.    When that 10% was
negative the remaining sample was assayed by the more sensitive,
but qualitative CPE techr~ique.

6. A plaque forming unit may be either one single virion or an
aggregate of the virus (Bitton, 1980).

This is the second year that evidence of human fecal inputs into
the Pico-Kenter drain was discovered. The beach proximate to the drain
has remained closed for the last year, so the continual risk of illness
to recreational bathers has been minimized. Also, the possibility of
swimmer illness will be reduced, to some extent, in August, 1991, when
the 600 ft extension of the drain will be activated. The effect of the
extension on the surf zone bacterial ~ensities has yet to be evaluated.

Ideally, a risk assessment of the virus data would be completed and
sent to decision makers and risk managers. The enteric virus data will
be given to the L.A. County Department of Health Services for their use.
However, the following is a list of the limitations of the results for
the purpose of performing an accurate risk assessment:

i. Problems with quantification of enteric viruses in the runoff
(see above).

2. Current detection techniques cannot detect some of the viruses
which could cause swimming associated illnesses such as
gastroenteritis.

3. Runoff is a flowing medium that is extremely variable. Physical
(flow, pH, total suspended solids, etc.), chemical (oil and grease,

heavy metals, etc. ) and biological (bacterial indicator densities)
parameters vary greatly over time. Virus concentrations were
expected to vary over time as w~ll.

4. At low virus densities, one can not assume that the viruses are
normally distributed throughout the z-unoff or the surf zone after
discharge. Also, there are large uncertainties in developing an
accurate dilution factor for storm drains and runoff in the ocean.

5. Without knowing what viruses were in the storm drain, it is
impossible to estimate the minimum infectious dose for people
exposed to sea water contantinated with virus. However, one could
assume that exposure to one virus would result in infection
(Bitton, 1980
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C. Characterizat£on of Bather Popul&t£on                                         ~’.

The bather characterization survey provided information that will
be used to design the large scale epidemiology study during the third
year work. It takes approximately 12 weekend days to see 1,000 swimmers
within i00 yds. of the Santa Monica Canyon drain from II AM to 3 PM. ~
The majority of the swimmers were between 50 and I00 yards from the
drain. However, based on the bacterial dispersion data at Pico-Kenter,
waders from 50 to 100 yards from the drain could still be exposed

2frequently to indicator densities above levels of concern.

Far less swimmers were near the Pico-Kenter drain (19.5 per day)
compared to the Santa Monica Canyon drain (80.9 per day). This result
was not surprising because the beach near Pico-Kenter was closed during
the survey period. However, there were more waders at the Pico-Kenter
drain per day {107.8) than at ~he Santa Monica Canyon drain per day.

Elevated densities of indicator bacteria were prevalent in the surf
zone around the Pico-Kenter storm drain. These densities frequently
exceeded levels of concern, especially at ankle depth.    Elevated
densities frequently were measured as far as I00 yd from the drain.
Bacterial densities generally fell by one order of magnitude from ankle
to chest depths.

Human enteric viruses were detected for the second year in a row in
effluent from the Pico-Ken~er storm drain. No viruses were detected in
effluents from the Santa Monica Canyon storm drain or Ballona Creek.
Virus sampling should continue in Ballona Creek, because this drain
receives a variety of contaminant inputs. Further work should be done to
search for viruses over a longer period of time.

Results of the bather characterization study at the Santa Monica
Canyon drain indicated that nearly 100 people per day swam within 100 yd
of the drain. This information will be necessary for design of an
epidemiological study on bathers in water contaminated by storm drain
runoff.

VII. R~TIONS

I. Future work on bacterial distributions should focus on how far from
the drain, at ankle deptk~, background levels are consistently
reached.

2.     Although bacterial densities in the surf zone near Pico-Kenter
drain represent the potential worst case exposure scenario for
recreational bathers, based on this report and LACDHS bacterial
monitoring data (1988-1991), storm drain warning signs should state
that people should not swim within at least 100 yds from a flowing
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drain.    This cautious, public health recommendation was made
although there are uncertainties in extrapolating these results to
all flowing drain in the bay. Large drains with high bacteria
densities and flow rates like Pico-Kenter and Ballona Creek cause
more extensive bacterial contamination in the surf zone than drains
with lower bacterial densities (Santa Monica Canyon) or less flow.

3. Sampling for viruses in the effluents of drains that discharge
into the Bay during dry weather should continue.

4. Design an epide~ological study on people swimming in waters
contaminated by storm drain effluents uncontaminated by human
fecal wastes. One of the primary objectives of the study should be
to determine if there are health risks from swimming in the Bay.
If there are health risks, they should be quantified. Another
major objective is to find out if there is a correlation between
pathogen indicator densities and the incidence of adverse health
effects in swimmers. The final design should include locations for
the study, number of swimmers and members of the control population
needed for the study, sampling scheme for the pathogen indicators,
estimated cost for the study, and a time line for completion.

5. Begin seeking funds for the epidemiological study. The study should
begin during the summer of 1993.
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FIGURE CAPTIONS

Figure i. Map of ~he shoreline in northern Santa Monics Bay
showing the three storm drain study sites.

Figure 2. Station positions for the surf zone monitoring study
adjacent the Pi¢o-Kenter storm drain.

Figure 3. Geometric means over entire sampling period for each of
the bacterial indicators measured in drain effluent, and
surf water at ankle and chest depths. Results of one way
ANOVAs are presented beneath each corresponding histogram.

Figure 4. Percent of time levels of concern were exceeded at each
sampling site around the Pico-Kenter storm drain.

See text(Lnt-roduction) for description of’levels of concern.
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Table I. Mean bacterial density at each station ovmr entire sa~Dling peri~ 1(~=20) plus results of one-way AHOVA tes~s for eacl~

VARIABLE 100S 50S 25S 0 25N 50N 100N d.f. F

ANKLE

Er~erococcus 36 160 133 108 39 23 21 6 7.27 0.0001Fecal Col/foLms 47 145 217 167 65 54 48 6 3.81 0.0016Total Colifomms 591 2376 4588 4065 853 438 475 6 6.36 0.0001

Znterococcus - - 12 9 11 - - 2 0.22 0.8047Fecal Col/forms - - 24 14 27 - - 2 1.18 0.3149Total Col/forms - - 278 189 236 - - 2 0.24 0.7885
STORM DRAIn:

Enterococcus - - - 13000 ......Fecal Colifomns - - - 15000 ......
To:al Colifo~ - - - 920000 ......

Note: d.f. - degrees of freeckn
F - F statistic
p - probability; considered significant when < 0.05.
$ - Yds Sou~h
N - Yds No~.h
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Table 2. Geometric means (N-5) for bacterial samples
(CFU/100mL) collected simultaneously with virus samples

at Ballona Creek and Santa Monica Canyon storm drains.

SAMPLE SITE: TOTAL FECAL ENTEROCOCCUS
COLIFORMS COLIFORM~

BALLONA CREEK 29, O00 3,500 605

SANTA MONICA 4,300 160 I, I00

4
4
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Table 4. Results of tests for human enteric virus in the
Pico-Kenter and the Santa Monica Canyon storm

Coliphage Enteric Virus
2Storm Drain Date (pfu/100mL) Isolation

~ico-~nter: ~/28/90 9,?00 negative
8/30/90 ~5,000 pos£tive
9105/90 13,000 positive
9/06/90 13,000 positive

Ballona Creek: 9/18/90 740 negative
9/25/90 730 negative

10/02/90 770 negative
10/11/90 400 negative
10/15/90 450 negative

Santa Monica Cyn: 9/12/90 <I0 negative
9/13/90 200 negative
9/19/90 I0 negative
9/26/90 I00 negative

10/03/90 <i0 negative
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Table 5. Number of swimmers and bathers observed within 100 yds
of the Pico-Kenter and Santa Monica storm drains.
Observations at the Santa Monica Canyon storm drain
was made during 22 days from July through September,              1
1990, and ~hose at Pico-Kenter during four days from
August through September, 1990. Values in
parantheses are percentages of swimmers or bathers;              2
see text for for definition of ~hese two variables.

Distance from Drain (yds)

Variable         50-100 yds      25-50 yds      0-25yds     Pooled
Effluent

Pi co-Kenter:

No. swimmers      45 (57.7%)     15 (19.2%)     18 (23.1%)     0 (0.0%)

No. waders       183 (42.5%)    104 (24.1%)    129 (29.9%)    15 (3.5%)

Santa Monica Canyon:

955 (53.6%)    486 (27.3%)    310 (17.4%)    30 (1.7%)No. swimmers

No. waders       773 (43.4%) 434 (24.4%)    332 (18.7%) 240 (13.5%)
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Table 6. Ages of swimmers and bathers observed at the
Pico-Kenter and Santa Monica Canyon storm drains.

~:je (3~ears)

Variable 0-I0 11-20 21-40 > 40

Pico-Kenter:

No. swimmers      16 (20.5%) 17 (21.8%) 36 (46.2%) 9 (11.5%)
No. waders 82 (19.0%) 78 (18.1%) 180 (41.8%) 91 (21.1%)

Santa Monica Canyon:

No. swimmer8      202 (11.3%) 525 (29.5%) 861 (48.3%) 193 (10.8%)
No. wader8 298 (16.7%) 379 (21.3%) 816 (45.9%) 816 (16.1%)
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Table 7. Ethnic groups for swimmers and bathers observed Lat the Pico-Kenter and Santa Monica Canyon storm
drains.

Ethnic Groups
2

Variable Caucasion Hispanic Asian Black

Pico-Kenter:

No. swi~rs       36 (46.2%) 37 (47.4%) 2 (2.6%) 3 (3.8%)
}:o. waders 217 (50.3%) 157 (36.4%) 20 (4.6%) 37 (8.6%)

Santa Monica Canyon:

No. swimmers    1570 (88.2%) 137 (7.7%) 41 (2.3%) 33 (1.8%)
No. waders 1531 (86.1%) 158 (8.9%) 50 (2.8%) 40 (2.2%)

R00~7780



R0047781



~~ ~o~ L
Momtormg and
Dat~ ~danagement
Needs in .
San Momca Bay

May 13, 1991

R0047782





l’S m ~anta Montca Bay
(MB) since the eady part of the century. Then, monitodngwasptk/tar~

~rn .~..~. r~w~. w~ e~e rapU grow~ of the Los Ange~s area c~ne

.... ue ’"unnomg m trm eady 1940s. ,~:~e then vadous federal, Ill~.Kx~ agencies, each w~ 1Pmir own mandme, have slatted
Tocla ¯ " ...... ’~ P’"~’~’~"y, Sore, 1.4 ~mCie$ (T~ble 1) 00~ IN:~roxJrnately 35 different monitoring
programs which cost over $3 million per year. These existing monitori~

Most of the existing monitoring programs focus on ir~iviclu

._s.~onca~ regulatory ~ on compl~anc~ monitoring of
:b~tpa.st, .w~.. en such so, .u~,s were the .n~j. or sou~;ces of pollution and
_ I.~ o~ puoI,C co~.rn, this focus was entirely appropriate. However, now U’mt
.po..n.t sources are.unoerstood better and controlled, attention is quite naturally

~auon has stressed SMB. In addition, the impacts of many point sources may
overlap, making it difficult to monitor and manage them in isolation from each
other. Point sources will con’dnue to be the object of management and scientific
concern, even as 1tin overall focus experts to include regional problems and
issues.

The growing concern about regionaJ issues has stimulated �onsideration of
whether the existing monitoring system is able to provide regional information. In
fact, the monitoring system, which is organized around responses to point
sources, cloes not provicle sufficient Insights into regiorml, cumulative, subtle,
end/or long.term impacts. Intensive studies of the monitoring system in SMB
(State of the Bay Report, SCAG 1988) and in sot,them CaJifomia as
(Monitoring Southern Cali/ornJa’s CoastaJ Waters, NRC 1990b) have resulted in
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meet current needs.

L
The Santa Monica Bay Restoration Project (SMBRP) was created in 1989,just m
the SCAG and NRC studies were condu(Ing. The SMBRP’I ~ goal Is to

_develop a conservation and management ~ that will further ~ IXOteC~ ~nd
Ienhancement of water qualm. To achieve this goal, lhe SMBRP let a lecon~

B. Summary of Project Results . -

This assessment focusecl on laying the groundwork for the detailed technt~
design of a coordinated monitoring ~ As ~ below and in the
body of the report, a necessa~ first step In monitoring design Is to clmlfy
management concerns, prioritize wh~h msoun:es ~re v~ued, and decide wh~h
impacts should be monitored or researched. It is also necessary Io determin~ the
overall structure of the data and ~ management system ~ will handle
the data produced by ~ monitoring ~

As a first step, T~sk I of this report is an ~ssessment of currenl monitoring
programs in the Bay. Fortunately, two excellent reports on the subject have been
wr~ten within the past few years: the State of the Bay Report (1988), comp~ed
Information on exJ~ng monitoring programs, ~ the N~ional Research Councl
(1990b) report included evaluations of ~ in southern Calfomia.

The purpose of Task I was to condense md summarize those reports, locuslng

The NRC report ~ent~fled the ~lowlng four primary pu~ic "areas of concern" ~
together w~h needs for regul~ory ~ and Informat~x~ requirements
environmental decision making, should fon’n l~e cornerstone of mon~

I. is It safe to swim In the ocean?
2. is it safe to eat loc~ seafood?
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The State oflhe Bay and NRC mporll ~ thrle .mln monltodng Issues:

In SM~o

3. A coordinal~l dat~ ar~l ~ manageme~ mm

x, e are areas of the Bay and even mtim hablms mat are not

~ a omarem repor~n9 system anti tom~. Thus, IZ is not possil:de to obtain

|
coherent picture of ~ or trenes in ~ er~re Bw/(see T~sk

The NRC stuo~y recommended that i ~ rl~:x~ mordt~., ~.~,~,
| would address most of these ~ ~ ......

,.- "-----,,~ =, ~ ,m.v.~nmmlt~o a strategy ~ wtlictl
such a program couIcl be ~

!
Clear objectives are vita/to the success of monitod~ z]~,arr~

~ou levels of oblectiv~ lt~t must be �1eci¢1~1 upon betom monit~,ir~ can ~..

|        succes    vn emente  These    ¯ -      --"concerns to specific scientific 8nd ~ Issues ~nd e~h w~K~cessive level of

J project, focus Is on Level II ~ anti sciere~ objectives. Lovol Jl

JI management go~s anO monitoring strme~s to be used. w~d the ecok~icaJ
systems an~ processes to be monitored.
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SovoraJ ateps in the process of ~Iovoloplng
preparatory tables ~ figures ore presented for l:~rticipants at the monitoring
workshop to use in ~31eting these steps. These steps include specifying end
pdoritizing m~gernent pdndples that gu~e ~ operation of the monitoring
system. They ~so Include prior~zing resources ~ impacts ~ ~levelo~ng ¯
summary overview of ~II impacts on resources in the Bay. Finally,

Conducting a workshop to discuss ~I ~levelop monl~ objectives w~s T~k
3. The Pulse of the BeY Workshop w~s held ~boord the Queen M~.y in Long
Beach, Csl~fomia, on September 18-Ig, 19~]0. ~nce ~I agencies ~oncemed with
monitoring have a cliflerent perspect~e on how # shoulcl be ~lone, It was Important
to consider all of their opinions in the obJec~es building pn:x~ess.

The workshop was ~med at rn~nagement level people from o~rge,
regulatory, and legislate agencies, who could make ~ledsions ~:K)ut monitoring
objectives. It was atter~led by over 70 people from
psrspect~ves (Appen~x 5). The goal of the workshop
about the managernent/sdent~= monitoring objectives that should guile future
ocean monitoring in SMB. The workshop produced rn~ny important derisions for
SMB monitoring programs. It was agreed that the Level I rn~nagement ~nd public
�oncerns (Table 6) shou~ guile future SMB monPu~’ing

A set of monitoring sy~em princil~es were developed. The most important of
these ore:

-Standardize monitoring methods in

Prior~Jes for which marine resources ore *most importan~ to monitor were
established. The h~ghest l:x~xJties were wet~Icls, kelp becls, public health issues
(oat fish, swim in the o~eon).
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sMP~moP~n~o~na~ ~ha~r~e_ n_,.~ed_ ~In~o formal lar~u.ge and proposed as
,~ ~’,.,~ .,,,, uu~w~ (ra~e 20).        .

on swim           _         .     ~as for Level I conoems
¯ .___ _, ~Lml..ng in SMB, se,,foocl consumption, Incl living resources were well

ecosystem as an entity, rather than its Individual components,
to the =~t~ can be determined . ............

Reconcilinn these o~--.*; ........ - ....

forw .... ~     mormaoon =ymm represents a tremendous steparo m monitoring program design. The creation of a Bay-wide, coordinated

. .monltonng. pr.ogrem may proceed based on the results of thehowever, ~s snoulcl ~ em~d th~ any improved rnonitorir~
nee~ to acldrass ~e compliance matures of existing monitoring ,.,-,,,,.----
whic~ are prescribed b" ~--, " ............ ~’"~’=’~’¯ -,~ ~.,~- wmer Act, State ocean P~an ~ ,-~ -,-~.~-
NPDES i:)erm~ , o,,= q.m~,x;

_n~n~ ~onn.g p. rOgr.am will have data management needs that c~nnot be

___ =-~----. .....--,, ,-u,.U programs w,l neecl to transfer data arnona a~nctas=ornz~ne aata worn different .... .. ....... --
~ ur.y wnn relatively high costs in terms of efficier~.v d, ,,’,.,-~=.-- ..-.
data ....,~-- "--- ..... ---=, ,.~,,,~,,,u,,q-=,~y. , r~se n~gn costs result from the ~act fftat present data ~nt
systems m the Bay were never intended to fulfill the needs of such
comprehensive monitoring system, but were established for existing
monitoring programs.

The underlying principles of effec~e data management are cfiscussecl, as well as
some of the costs anti problems that arise from ineffective data rnarmgement

Page
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- V
procedures and systems. These poten~ Woblems and fundamental ~s "- 0
then form the basis for an eva/uatJon of the existing data management systems in

LIhe Bey. This evelum~on concludes It~ ~ ~ysterns ~’e too u~ ~
-present to meet t~e needs of ~he SMBRP.

Three options for a SMB data and information management system are Wopos~
- 1

u~on by acld~ng ¯ centralized descxtptive ~ Index along with oommon
- 2standards for qu~ity �ontrol ~ data Uansfer. The seoond is ~ new oenlrMzed

data source. The ~ird is ODES, which is Idreecly in existence, but contaJm few

The first Option is recommended for two ~ roesons. First, ~mrlup end
maintenance costs are significant~ lower ~ ~or ~ other lwo options.
control of the cleta would remain with lhose ~ users who ~ccess the dllts most
fmquentJy ~ncl know the most ~K~ut IL /mp/~meflting ~ option would Invoh~
gathering info~n ~x)ut the precise �onten~ ~ Ioc~ion of ~ relevant to
lhe Bay and the preparation of thorough ~ ~focumefltat~n. ,~pec~c ~

transfer and use of regional

The NRC repot1 recommended e Itrategy for designing monitoring programs.
This served ~s a guide for a proposed SMBRP ~egy for developing I

coordinated monitoring program (Rgure 7). Level III and IV (Table 6) mo~
objectJves can be developed through e ~ of management ancl techn/cel

workshops. Once designed, a �lrlft monitoring program must be 8pl:)roved by
the MC. The MC must 81so determine how to implement such I program.
Through the cooperation Of the SMBRP Management Conference members, it
Ihould be possible to ch~velop a o~ monitoring program for SMB that
is more comprehensive, coordinated, ~ eff~ient tt~n present mon~odng

R0047789
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4. TASK 1

ASSESSMENT OF MARINE ENVIRONMENTAL MONITORING
IN SANTA MONICA BAY.

Verdes (PV) S~e~ has been conducted since the ear~ lS00s. The h~to~y of
mordtoring ~ SMB is re,ted to fishing; commercial fish catches were monitored

the C~om~ Department of Rsh and Game beginning k~ 1914. The first

Iollowing beach closures Oue to �ontamination untreated sewage

d~:harges. In 1956, the Hyperion treatment p~ant was req~.dmd to mordlor as a
cond~on of their dLscharge perm~ (SCCWRP 1988; Schafer 1989). As the
popu~t~on of the area grew, so �~ tt~e amount of waste d~taroed

~rnam=nant O=scnarge has decreased over ~ past two decades. Over the

~Ym’.’ various local, state, and fede~ agencies created reauintim~
meir own mandates, each based on ¯ different       -"

¯ uay, some 14 agenoas are involved ~1 rnon~ng ~ SMB, ~�l over S3
rr~on ~’e spent ~ for

,,~,-, ,no me e~ec0veness of regulatory programs H-
. owever, as wi~ beu~usseo, current rnor~onng programs are ~ need of revL~ion and coordinalion

towarcls improving Bay monitoring ~nd, fortunateh/, there have been sev~ra/

me 5MBRP, ~ inc/t~led 8/1 ex:tensive techrfics/review of k~..~=~^=
descriptions of en~ronmenta~ impacts, and a management assessment. The

I
i
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National Research Council (NRC) began a nalk~na/assessment of marine

monitoring in 1988 (NRC 1990a) that included a ~ C~’domia case study
(NRC 1990b). As part of the NRC atudy, the Southern CaifomJa Coastal Water

Research Project (SCCWRP) compiled a htsh:xk:al review of monitoring in the
region (SCCWRP 1988). This assessment wll rely ~ on the in~
�onclusions, and recommendations contatrmd in ~

The objective of this task is to summarize (~ren~ marine
monitoring programs in SMB. The findingstrom exis~ assessments ~

B. ~e~ament of Monitoring In Santa Iloni¢o Boy

Many definltJons of monitoring have been ~ Sin111ar omong mo$1 definitions
is the k:/ea that monitoring is conducted to measure changes in ~N~’onme~taj

"areas of concern’. It is generally impr~:l that mo~ information will be used
by regulatory and management agencies in det~ regulatory

ancl for decision making about environmefl~ poides.

The NRC California Case Study, the State of the Bay report, and the SMBRP have
each produced lists of the most important endrormlent~ "areas of concern" in the
region. While the language in each evaluation is somewh~ ddferant, those lists
may be condensed into four basic queslk:)t~

1. Is it safe to swim in ltm ocean?
2. Is it safe to eat the local eeafood?
3. Are fisheries and ~ lying rosoumes

adequately Wolocted?
4. ls the health of the emsysm~ being safeguarded?

Assuming that these questions reflect ~ most imlxxtam marine erMronmental
concerns in the region, they should then represent the cornerstones of rnarine
monitoring programs. Environmental impacts in It~se areas of concern

re.quire monitoring were cletallecl in the State of the Bay and NRC reports (e.g.,
Figure 4.3, NRC 1990a), ancl are summarized in Appendix 3.

Pooe 14
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Monitoring in~n~on has nc~ been effectively u~l~ed ~:( �omprehens~,e Bay
management. The main mason is ~ no single agency has over~l responsi~l~
for Bay management and there is no system for interrel~jng the findings of
v~rious monitoring programs to provide management 8 coherent ~cture of the
whole Bay, or display Vends in space 8r~ t~ne.                                 ~’ " " ~
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Table 1. ORGANIZATIONS CURRENTLY CONDUCTING MONITORING IN O
SANTA MONICA BAY AND THE SOURCES OF CONTAMINATION

LOR RESOURCES THEY MONITOR (After SC..,AG 1988).

MONITORING
SOURCES/RESOURCESORGANIZATION
MONITORED

1
Natk:~ Marine Rsheries Svc.

Fish �~ches and tmr~ls "----"
2N~o.na! Ocean.og.raphic.

anO Am~osp~erJc AOmi~ _1~.. nthic and shellfish
enecs reg~clles$ of sota’ce

California DeDarlmant

u~ .,,,nge~es c.,ounty.
Los Angeles County
Dept. oT Public Works. Runoff in storm drains,

Los An~e~es ,Court. Runoff in storm drains,
1Agricu~ra~ Commissioner.

rivers, creeks.
_Los Angeles ..Co_unt7
uept. of Health ,~erOices. Pathogens in runoff and

Los Angeles County
Marinas, run~ ~,~Dept. o~’Beaches and Harbors.

Los An eles Co..u~’~ty
Runoff in storm drains,west ~49~squ~to ~:~ement Disvict
rivers, creeks.

~_C~y of Los Anoe~es,
uureau of ~ Hypedon’$ ouffalls.

Dept. of Water and ~ower. 8cattergood Power Plant.

Chevron U.S.A. ~ outfall.

Sources of contamination th=
Aerial fa,out, advoction

Pago 17
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~ e In SMB =s tl’m there are soumes of �onlam~st~ t~st are not regulated
and Bay resources that are not prot~te~

Table 2 shows which agencies rnonl~ which marine ~ in SMB. More

details of each morfitodng program areinckx:led in~ 1 and2. This
information shows that some Bay habP,~s and ~ ~ poorly ~ or

c~ent mon~tonng of storm drains and urban nJnoff. However, a more
extensive program will be developed over l~e nex~ two yearn Is specked in ~
new LA. County stormwater/urban runolf permit (Page 23). P~ all

resources and habitats clo not neecl to be monitored. ~, decisk:xls about
what neec~s to be monitored are best �l~:ussed and agree¢l upon ~ the

c°ntext of the Bay as a whole rather iha~ as a series of isolal~, dsconnecl~
activities.

Contamination in seafoo¢l is poorly ~. Measure~ of ~ in

~anP, ation Districts monitoring programs, but not on sport ot ¢ornme~tal fishing
catches.

Sampling is ¢o’tclucted in the various mon~ Wograms ~ different areas and
at d~erent times (Appendix 1, 2). The ~ of ~11 mon~ s~es In SMB are
shown on Rgure 1. Monitoring is focusecl ~ound out.Is ~ near ~ beaches.

Monitoring a~located to regulated point sot~’ces is not necessarily ~e best way to
evaluate the Bay as a whole. Uffie rno~ is ¢onclu¢~cl ~ the deeper water in
outer SMB, particularly water quaJ~ and pelagic (water co~Jmn) habit~
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T~le 3. SANTA MONICA BAY HABITATS AND RESOURCES THAT ARE ... O

L
¯ nd summarized from SCAG 1988; NRC 1990b).
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0Figure 1. CHART SHOWING SAMPUNG LOCATIONS AND ACTIVITIES OF

CURRENT MONITORING PROGRAMS IN SANTA MONICA BAY.
L
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Monitoring by diferant agencies occurs at various times of ~he year. This is a problem
because differences in measurements caused by natural cycles could be confused with
environmental impacts caused by contamination. Therefore, It is important to make

monitoring measurements at all sites at the same time. In Iheory this strategy allows the
temporal source of natural veriabil~y to be factored out, deady showing only the
environmant~ impacts of �ontarr, kla~on.

The type of monitoring measurements that are made differ among the habitats. For
example, sediment contamination measurements are made only In deeper water and not
near the beaches. Many �onta~ are not measured ~ should be. For example,
very littie routine monitoring of orgenophosphete pesticides or Vibutyl-tin is conducted.

Even among permit monitoring programs regulated by the Regional Water Quality
Control Board and EPA, monitoring measurements are different for each permittae. For
example, Hyperion measures total volatile so~icls in the sediments and samples the air.
sea microlayer while LA. County measures totaJ organic nitrogen in sediments and does
not sample the rnicrolayer.

3.             "      i                    ¯                      ’ ’
i r ¯ . . .

There is currently a tremendous amount of monitoring data colected in SMB, but there is
no mechanism for coordinating it into a comprehensive analy~s of the whole Bay. A
major component of any comprehensive monitming program is a well-planned data and
information management system (DIMS) also called a Data Base Management System
(DBMS). Since there is no such system for SMB, it is dificult for policy makers, scientific
investigators, or the public to obtain current information about the Bay. For example, the
staff of the LA. County Del~.,,’tment of Public Works does not have access to listings of

existing Parroted point source discharges into storm drains. An integrated inforrn~on
network would facilitate production of comprehensive analyses of Bay conditions, and
provide better public outreach on Bay related research and monitoring activities.

The EPA has developed ODES for us oy permit dischargers. This system could be
adopted, but has been slow to gain widespread usage and acceptance. Since there ere
numerous technical aspects of a DBMS, ~is question is considered in cletaJl in Task 4 of
¯ is report.
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V
0Several major programs have been slatted or continued since the State of the Bay

report. These programs isted below, ~-.~ly �ontribute inform~on that could affect            L

oJscnarge off the 7-mite oulfalL Sampling includes o¢~
2

complete recovery. Details are ~Jlable from ~.

2. Santa Monica Bav R~--~:.--,t ~-~ Nine research projects have been
started during the progrm~

& SMBRP ~ Issessrnl~ (frill prO~)

g. Ozona~:~ of Sanla Monlca’s runolf wa~erl

L Lea= Tern NesS O enhen nw  ProJec 

Most of these projects are in progreSS ~ld are directed at providing ~ about
the condition of the Bay. The informal~on ~ lhey provide may help determine the need

9

for monitoring or additional research. Only IJ~ storm clraJn sampling project contains a
monitoring task. The details of lttese proje~ may be ot:xained from the SMBRP.

~ L,-,. Heo~or~ Water Quality Board (LARWQCB) and the LA. County

monitoring program �les~ned to "ac:~rately detect ~e constants and
parameters of concern in C~es indicated in the work plan ~ to
tdent~ their possible sources’. The first year (1990) effort will develop a        r -

work plan for the mot~tor~g program, ~ will be submitted to the

I
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LARWQCB ~ following year. It wi~ be very important for the SMBRP
monitodng program and Ihe Itorm water/urban runoff monitoring program

4. Pre-constm_~_’~3n surveys for ~’ooosed Hyperion outfall in SMh. The City
of Los Angeles is considering constn.~tJon of a socond OUtf811 for projected
increases in =econdat7 effluent discharge. Pre-cofl~m surveys have

berg =nahrz  =n aS =be  prepared (J.
Treatment Plant, Per=. Comm.).

C. Conclusions end

Monitoring in SMB and southern California h~s been exter~Jve and in most ....

programs generally use state-of.the-art methods which produce accurate and high
quality data. However, the numerous monitodng programs currently conducted in SMB,
each conceived anti executed for specific Institutional reasons, must be coordinated
better. Monitoring Is an effective too~ for defining the extent and severity of pollut~on,
potential public hearth risks, ancl damage to marine resources. The main problem is that
the uncoordinated monitoring programs In SMB provide only fragmentary
incomplete information about the Bay’s environment. The present array of compliance
monitoring programs in the Bay is inadequate to determine the effectiveness of
environmental policies and regulalJons, to establish patterns or trends in environmental
conditions in the Bay as a whole, and undemm~es protection of valuable marine

_-.~_ ~ o~ m~ ~ssessrnent. Ultimately, changes will be needed. The members of the
~MBRP ~znagernent Conference have ~e opportun~ to make these changes.

A ~, missing element of monitoring in Soulhem California is 8 data and information
management system used by �1 monitoring programs. Such a system would contribute
~ignificantly to better coomlination and feeclback to agencies charged wfth regulation and
management of the Bay.
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,,~ aoeque~ely. There is consk:lerable room for improv~’nent in the monitodnr, -,,-
L, assessment of conditions th-’ -.~-’ .......... "" -"

l~v ~ ,’~i-- --.-’- ------- ". ,.uu.r,, mese quesuons. The NRC and the State of the

" Bay. -- ....... ~ ~ ~ ~ons ~o improve monltodno In the,f

prig ares in SMB are summarized in T~ble 4 ~:m~;-~,,.---,
p og was the single recommendation of the NRC Ca~ifomia

i
Address specific questk)ns about the ~w~onmenta/condition Of the

: ~ 2. "Inc°rporate atandardized lampllng and anajyses; and
: 3. Establish a cornpreher~ve �latsl::M~e managemen~ system (NRC 1~90b).

’" enect~ve. HOwever, costs ’-’-, .,-’ ~ ........ " --    ",~, ,.~.,u ,r~r~ oapanOing on the breadth and detail Of theprogram. Add~ona~ly, a cxx:x’dinated regional monitoring program would remove ,,., ,,~.        ~.,~"

of the concern about self-monitodna, arid co-H ...~.;w. ,._.,._      ~.            ""~’ ’

!.
._        research and monitoring (SCAG 1988).

~, .We support this �onclusion and recommend that the SMB~," ~ ......

5, ¯
. ,-,r ,~.w~s ~0 oesJgn andImplement a SMB demonstration regionaJ monitodng Wogrsm. The NRC study

recommended e strategy for designing and implementing monitoring programs (Se~on n8.C). The first step is defining expecta’dons and goals (or objectives) Of a monitoring
U

~ program. This assessment will facilitate development of moni~ objectives by
providing ¯ review of existing monitoring programs ~ showing where there are

n
., ~ormatJon or regulatory gaps. MonPc)dng ~s are a~:~sssed in the subsequent

U
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o ano =mnmadze~ from SCAG 1988; NRC 1990b).

_ L

Comprehenslve monitoring

Develop a ~
concem in

,~, om= m0nitorir~ ~ rtsearch
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’* 8. TASK2 O

" DEVELOPMENT OF SPECIFIC WORKING MONITORING OBJECTIVES

. .4. IntroduclJon

oeterrnine what impacts shoulcl be rnee,~,~,.~ ,,, .... ~._ ~ --_ .- ...... "’’
olhers     . . .          - .... ,,, ,m~n~g. mese elernents, and. o ~scnbecl m Iras report, are essm~ Ingredients of useful ,,,--,,---,-- ,- .

,, ~ require Jntegratin~ mn ..... ’"~’"’~.~ gq~l:NeS

,me~gr’~, ano represe~ of _ .mar~ge.

-~, ,~n~oule~ to be designecl during lt~ ~:xnlng

’, .’rhis report presets ~ m:~ ~ on m’~ pre,-’ ..........
5,, roues e~t have a bearing on l~e ~ of rnonitoring ol~¢tives. It then

,,
B. Background I~ue~

. The Cruse For ObJm
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be expressecf as clear objectives that guide the des~n and implementation of monl~

.""-’ ,~ ooJeclNes hamper the monitoring offect~vaness "r~

definitions of management information needs. As. result, there"--’"~’e"f;w-- "-

°rn a t°ous on inclMdual point sources, rather than on the Bay es a whole. While Ibis
was appropr~te in the past, the relative suc=ess at conVolling point soumes w~l me
resultant ooncem with nonpoint sources and other regional issues makes lhis approech
loss ussful for lhe future.

Such clear statements of objectivas are important both manageriaflv
Successful businesses know that diffore,.~ ,,, ............ - .-’. -.’.""~"
different purposes and, therefore, design and adapt management ~
reporting systems (i.e., monitoring) to help accomplish specific objectives. Thus, dear

 m _.e nts of rnanegernent objec ves  orrr on needs he p an

,,~u gu~oance zo oes~gn monitonng programs that will produce the information r~)ded
by environmental decision makers. This guidance, in the form of clear .o~, helps
them decide among the vast number of things that could potentially be
also helps them create the most suitable and efficient ~=mpling, measumme~

1. Different Users. Different Informatio~ Needs

At present, there are many ultimate users of monitoring Information from SMB. Each of
them has a somewhat different mission and, for this mason, collect a variety of ~ on
various aspects of the Bay’s ecosystem (Table 5).

This summary illustrates an important lesson to remember when establishing monitoring
objectives for the SMBRP. Each kind of management role or agency mission requires
different kincls of data. For example, status and trends monitoring depends on long
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time series of data collected 8I r~oms~Y~ stations over a wide are~. In contrast,
compliance monitoring depends on d~a collected more frequently at precisely located
stations that are deliberately unrspmm’~la~ of background conditions.

Data collecled 1o f~ffill one kind of ~ ~e ~ ~ ~JP, able for othar uses. Status

ancltrencls data may be useless for �~:liance monitoring. Thus, it b knportant to
clearly define management roles ind the kind of ~ they depencl on early in the

One of me most common mistakes In planning monitoring programs is to focus too ~on
on technical clet~Is such ~s how many ~amples to take ~ what analytica/methods to
use. Many authors (NRC 19gOe and mfarer~es therein) ~firm ~ necessity of first
clarifying more fundamental goals, l~1Odties, ~ objectives. Therefore, we l~ve

described a hierarchy of successlve kweis of detail that must be examined before
~pecifying the more technical specifics of monitoring (Tit~e 6).

Levels I ancl II (Tl~e 6) neec/to be resolved e~rly in the monitoring design process,
while Levels III ancl IV are more technic~ and can be left for later. The focus for the
Pulse of the Bay Workshop w~s on defining the broad concerns (Level I) ~ the basic

management/scientific objectives (Level II) that depend on irlput from both managers
and scientists (Rgura 2). For these, neither policy and v~ue consideratk)ns on the one
hand, nor sclent~c considerations on the other, are primary. Instead, both influence and
constrain each other. Such objectiv~ are best established through interaction between
managers and scientists, and was the goal of the Pulse of the Bay Workshop (Task 3).
Levels III and IV will be aclclressecl ¢kling the coming year in a series of technical
workshops devoted to specific issues. Management input is less important in Levels !11
andN.

C. Objectives: Laying the Gromldm~

Developing useful monitoring objeclJu~ is a difficut~ 1~sk. There are rn~ny differem kinds

of inform~Jon neecls ~ they ~ ~ be coordin~ecl (Table 5). In acldi~ion,
competing dernands on available time and money may make it impossible to satisfy

these equally. Finally, nature may no~ cooperate. Impacts interact ~ overlap and
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~. Tlble 6. FRAMEWORK FOR DEVELOPMENT OF MONITORING GUIDANCE. Fou~’

~.,
levels of detail tha~ must be oonsidered to provlcle effective guidance for

,, monitoring programs. The focus was on levels I and II dudng the Pulse of
the Bay Workshop. These higher levels must be clarified so thai Levels III
and N can be ~finecl ~urlng ~e upcon’~ng technlr~ workshops.

- This framework reflects Ihe point of view ~ higher level goals and
’ ’ objectives (Levels IInd II) mu~t be e~ablished before the rnlxe technical

¯ ~ �letailsofrnonitodngcanbeacldr/ssecl. Levellcon~mslredmwnfrom

~ ’, theNRC~tuclyoflhebight(NRC 1GgOa)~’KlfromlheStateoflheBay
~ report (SCAG ~SeS).
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natural systems are often unpredictable and confusing. It is therefore necess~’y to have
frameworks and priorities to ensure that management attention and monitoring effort are

e ec e .

In the tollowing sections we describe several kinds of principles, priorities, ~nd issues
that must be considered. The ~oproach used at the monitoring objectives conferen~
follows the outJine shown in Rgure 2. F~"t, the Level I ~oncems that will guide the entire

management ~ monitoring process were ~reed on. Next, lhe underlying p~
that direct how the monitoring system as 8 whole should work w~re lelected and

described. Following this, the resources and impacts that Ire relevant to the ~ I
concerns were prioritised. This will provide guid~1~e to the ~ wo~ (to be
held later) about how to assign limited monitoring resources to a wide Ilmge of
resources end problems. F~ally, these decisions were m~de with art ~ome Iwarenass
of the range,of resources, natural disturbances, and human impacts that are of co~tcem

1. The Public’s and Management’s Concerns: Level I

Table 6 shows the Level I concerns that the NRC panel (NRC 1990b) dascdbed

guiding marine environmental management end monitor~g effort in the Bight. In the
fremework lid ou~ here, ell the monitoring
and IV must ultimately help to answer these questions. Because they are ~o imi:olam,
these Level I concerns were reconsidered at the Pulse of the Bay Workshop.

2. Monitoring System Pr~

The NRC study of monitoring in southern California made an important distinction
between individual monitoring programs and the moni~ system as e whole. It

concluded that individual programs could be technically exemplary while the s~’tem as ¯
whole ~led to meet broader management needs. As in any management ~ystem, the

overall functioning of the system reflects underlying principles that may not always be
stated explicitly. It was important to consider these before addressing how individu~

resource, s and impacts will be monitored. Table 7 shows ¯ �ombine’don of underlying
principles thst can be Inferred from the struclum of an exLsting monitoring system.
These principles have been suggested for an improved system. Workshop partJc~oar~
were asked to prioritize and comment on
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~ V
- 0~ ~ Figure 2. THE STEPS INVOLVED IN DEVELOPING EFFECTIVE LEVEL II
== OBJECTIVES. Level II objec~v~s am lhe link between lhe public’s broad L
~’ c°ncems and the technical aspects of monitodng. If Level It Is not clear,

rep°rt summarize the background information mWesented by lhe boxes in
Ibis figure with lower case lype.                                       2
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_OTable 7. "STRAW MAN" MONITORING SYSTEM PRINCIPLES. The NRC study of

monitoring in the B~ght (NRC l~0b) �oncluded that the monitoring system
AS A WHOLE otten fa,ed to meet management needs, even though       -

c°nferencs was an oP~ to begin co~ this situation by         ’-

2
This table presems, as ~n example, pdnciples lhat could be used to guide     ’

functioning of the monit~ system AS A WHOLE. Workshop participants ’
were asked to priodtize It~se as Low, Medium, or High and to modify or     -

Since some pdnc~:)les ¢onlict wl~ ~ach other, the ~ forrne~ a
context for developing objeclM~s tn Ihe ¢onference’s working sessions.

_

~ wo~, ~s they ~ de.led ~nd Integrated monitoring

HML 4... L ""=’-’’-"’"- n
N M L O. MoNtotfo~l~ee~q~

9

H M L I~_

H M L    ~"
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0

_~l~r~Cip..a~.’ m_ the conference suggested adding ~xes to represem other kinds of values. -

_~_u_mor~ axe= ~’e possible. Finally, this Figure does not Ihow lirtkages between the

2~-r=Ken into account when positioning resources in the ¢iogram.

Priorttizirm Imr~,’~

~..veraJ sources of perturbation. Therefore, for each resource, it
pnoritize these different perturbations Thi= ,,,.,..,-~

¯ ~.~=nce o~ each source of �listurbance in causing Impacts on the resources and our

_p~= nur’oations .couk:l be monitored and those that are less well un¢lerstoo~ researched by

~ P~gure 4 =llustrates a sample
summary lnformmion in F~ure 5. 1
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Rgure 3.

A GRAPHICAL METHOD FOR PRIORITIZlNG THE RESOURCES IN THE
. BAY. The ~wo sxes in lhe r~gure represent two different kinds of value.

were asked to pos~on resources aJong the vartJcaJ axis. Participants with

; . horizontal axis. Combing these two poslt~ns wE locate each resources
~ , ¯ in the space. Thectoserlnyresource is to the upper dght hlmd comer,
i marked by the "X’, Ihe higher I~ overall value.

Th~s is e very subJec~ and ~xr~what arb~rary way of essign~g value.
. However, it helped the work groups use their limited time to focus on
objectives for resources that are of the h~ghest perceived value.

- ECONOMIC/PUBLIC Kelp.. VALUE
X Pelagic

_ !COLOGICAL HIGH
VALUE EC’_-.LOGICAI. Soft Bermo~

VALUE      H~r¢

Zoop~nklon

Fi:h Eggs~L~rv~e

¯ - Commerc~l
I,~

Human HeaJth.
~, ECONOMIC/PUBLIC ~mmi~g
.-- VA±UE
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F’~ure 4. ._S~PLE IMPA,C~’~. PRIORfflZATION FOR KELPBEDS. The two axes ingure represent �lgferen~ ~ ~.., ..~. ...... n the     -
- .-, ~ ~.,u~a oe consiclered in dec~ ~

-,,--4 w]a research funds      s        - ’"Items higher on the ,-~ ..... among everal impacts.      -,,, u~, sx~s are more important in causing Impacts.
Items further to the right       ¯

,! on the horizont~ axis are better understood.
_!.mpo m pe u om  aro we, u er oo 

~ ¯ not well understood ,=,,,,-.-,._.~ . d be rnordtorecl, ancl
2, .,~W~T~a. i.~SS irn~ lower ~ :.~ ....... ._ portant perturbstions csn be a

"-" ....7. ~,,~,ummeS or~ .
taken from Figure S. ,-ponance anO un(ferstandlng are
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V
Figure 2 shows that ~n knportant step in developing l~e Level II objectives IS lhe ~eatiOn

L" of s Bay-wide overview. It is Important to bring togelher Wonnation on the resources

which resources. This will provide needed guidance to focus the monitoring objectives

The NRC study of monitoring in b~e Soulhem Caltforrda Bight (NRC 10900) prepared
2

,. that stem from each source of perturbation. Figure 5 adapts this summary for our

rrw=gement/sc~y~ ~

Examining each column of Figure 5 will show which sources of perturbation Impact each
resource. Figure 5 ~so shows information about the severity of the impact and the
certainty of scient~c knowledge about each impact. This figure reveals some important

.~.
Interaction. It also shows that some impacts are better understood than ot~ers. This

_ suggests that monitoring effort should be allocated to the better understood impacts and
research to the less well understood.

ma~e concerns of management and ~ public are with the status of the
resources. However, no monitoring program in the Bay is devoted to examining and
Integrating information on aJl the Impacts that affect the resources. In other words, no

_ monitoring program is oriented around the columns of Rgure 5. Instead, existing

~,~
monitoring is oriented around Individual cells or row~. For example, the monitoring
program 8t Hyperion examines effects of ~ point source on a rar~e of resources, but

R0047821



D. Manmgement and Science: Level II ObJe,=tlv~

Developing Level II objectives involves integrating the information developed in each of
the previous sections (See F~gure 2 for summary) with the more detailed scienti~c

gap ~tween me gane~ Level I concerns and the more specific technical def~
needed to complete the actual monitoring plans in Levels III and N. Unk:xtunetaly, there
is no wall-established method for accomplishing lhis final step.

In order to structure discussion ~t the confamnoe, we developed a ~x.step framework to
assist partJcipants in building Level II objectives. We descdbe six factors friar are

f:P:earc~n~a~:rst~t...:~llnts Of obiect~,’, and suggest a range Of dlolces tha~ can . made
i= e 8). Table 8 ~ its addendum provide det~ on how

framework should be used. Table 9 provides examples of how cho~es in each of the six
categories can be combined to create focused Lev~l II objectives.

The following paragraphs briefly discuss the kinds of issues th~ must be considered in
making choices among the ingredients in each category. The �~tego~es ~ffect each
other. For example, s management need for more precise infom~t~m wi~ influence the
choice of monitoring strategy.

1. Management

Management goal refers to the guiding policy �limction for managing a resource. The
choice here depends on public and regulatory policy, the nature of the impact and the
ecosystem’s response to it, and what is practicable.

For example, a return to pristine condition~ along the ~’~reline is impossible because of
existing development. As another example, a naturaJly variable resource such
kelpbeds or pelagic fish would not be well served by a goal that sought no change from
present cond~ions. As a final example, raw ~wage �or~amination along the shoreline is
not acceptable to the public. In this case, s management goal of no effects from this
source would be su~t~bie.
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Table 8. A SIX-ST~P MODEL TO EXPEDr’rE DEVELOPMENT OF OBJECTIVES.
The ~4x categories of ingredients that c~n be combined in any order to
creme objectives. Workshop ~ ¢leveloped their own objectives

The categor~ c~n be lelectecl In any order, llx)ugh Group AiI u~jally

oombined to comet~ obJec~ee.
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ce here oepencls on the nature of the impact, natural ecosystem �~, and
available scientific and technical Imowledl~

.... ,, o.,,,r man q~ measure parameters wilh ittle ~

SuCh aS eproauCtNe ou’,put furnishes better Infortr~tJon than ¯ broader range of
measurements. In other instances, risk assessment models may ~ 1o be used when
It is not possible to ¯cruelly measure effects such aS illness rites.

3. . Degree of Certainty and Pmcillon

There is ¯ difference between certainty (ire we right or wrong?) and predsion (is the
answer within 2% or 10%?). One could specily, for example, ~ such aS high
certainty and minimal precision. The choice here depends both on rnsnagement’s
needs for informabon of S particular quality and the limitations of scientific knowledge
and tachnJque.

In some instances, simple qual~ative Inf~ about whether something has occurred

~t~.t~°t .may.be sufficient" Where science’s ~ory and predictive power is limited_ ~

the case of waStawater outfal; impacts on the soft bottom benthos, It might be important
to know with a high degree of certainty whether the impacted areas are continuing 10
shdnk. However, managers might only need to know the actual s~ze of the ames with ¯
minimal or moderate mount of precision.

4. Reference Conditions

Reference conditions refer to the comparisons that are made 10 determine If impacts or
changes are getting larger, smaller, or staying the same. The choice here depends on
the struoture of the ecosystem and the ~ of comparisons, aS well as on the
monitoring strategy selected.
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conditions ~t ........... o~erence might be to
wide chart--~-~ ~nous ame.. ~ ~ am also often the best references for Bay.ut~ or resources, since I~ere ~’e no re~mnc~ locations Where there =-
neturld variability amona locations ~ .-~ ........ ’"’~’==~ K=~:X~S may be needed to nr~=,~

_ actually measure the expected impact, ~ch as w~ many health effects, model
estimates of baseline cond~ons must be used ~ ~te reference for predicted illnesses

Spet~ ~;aJe refers to the ~ extent of bo~ mmogement conce
monitoring strategy. The choice hem ~ -- ~           ,-= =no me

~ gn me management goal and on the

For example, 8 site-specific ==ale is aPPropdme for monitoring, the effe ........
Oredge disposal site. As o,~. ......... u      ~.-~ = n K~a~izeo

=eaimant transport and biol--ica~ .......... "~" "’=’ ’~~ ul~axe =nto r=sh and other organisms ~ spread
contaminants beyond the immediate area of the Oull~s.

6. Temporal

._ .Temporal scale refers to the scale of time perlinent to both man
~e monitoring strete~,,, The -’--: ...... "~°" ’=~ ’= =~;~rns ano

- _ ’ =,u= u~ ,mpacts, oco~gic~ processes, and natural variabil" over " .
e-or example, focusing on trends reauir-* - ~ ........ ity    time_
channes In =,~-,~-- -= ..... .---. ,..- ,- -,,= ~ ~ong enougl~ to =ee meaningful

_
m__~.--

.. ,- ,~,~,=, =,auau~n, periodic processes =uch as reproduction may need to beon~oreo severaJ times in a row to detect important chan-e ...... -"
immedi ¯ u =. ~ome Impacts occurately and =n these cases m,.,~,,,~,., c~n ..... .

- fmpacts only become ......."’~_’_’~’." ~.. I=rOmoe answers quIckly. In other cases,
,~-,~.,~ =~, =her n mg =me and monitoring must stretch over

longer period before information is available.

A framework such as this helps develop objecOves In two important ways. Fe~--t, it
_ identifies the most important issues, from both management and technic.a/

that must be considered, defined, and reso~d= Thus, it systerna~es the development
of objectives by ensuring that important issues will not be overlooked.
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Tab/e 9. THREE EXAMPLES OF HOW CHOICES IN THE SIX CATEGORIE~ CAN
BE COMBINED TO CREATE MONITORING OBJECTIVES. These
examples l~ustrate how to use the slx-step model. Examples I and 2 show

~h°wse~ent ~ leacl to different objectives for rnon~oring the .fe~y¯Example 3 shows how a more complex objective (for
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I
preceding section, one of the n’~or ~ with the current monitorl~ system b Ihat
such d~ferences in pempec~e, which result in d~erent informa~ needs, are not

inte~rated or coordinated in ~ly meanir~ul way. Therefore, If monitoring is to be
I revised, as has been suggested by the NRC (19¢J0a) ~ SCAG (lg88) reports, It is

Important to consider the opinions of ewwone ~ in monitoring in lhe objectives
i building procet41.

J
The Pulse of ~ B~y workshop ~ designed 1o Woduce ~uch ime~c~m ~ 1o begin

developing ~ consensus ~bou~ higher level mon~ objective. The wod~hop w~

J ~:~ent~fic mon~oring objec~ It~ ~ gui~e monitoring in ~ Mon~ B~,.

B. Workshop Ol~lnl~ltloll

!
The workshop WlS held on September 1B-1~, lggO, on the Queen M~y in Long Be~c~,

1he inform~l~on in T~sk 2 ~ how ~o fomlulffi~ ~.|
The workshop 8gencl8 is shown in Appenc~ 4. The workshop w~ f~:~l~ecf by Mr. Bill
Eichbsum of ~ Conservation Found~on i~ Wl~sh~ngton D.C., Ix)-euthor of 1he NRC

C~ifomi~ Csse ~uc~y. His experience w~h mon~oring issues w~ most useful in
ill f~c~li*,~t~ng cliscussions ~ ob~ning ~
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C. Summary of Ihe WorkMop

1.

I~. the openin~ ~ Mr. EKe:mum explained lhat ~
"’~,~ ~g~ves life anti long-term rea~y Io ~e polilicai oommitment ~ we are going to be

system is responding to their rmeds... I~ is wh~e ~e most .,irnl~)na~ problern comes to
~e fore: relating science to ~ Isst~s._ ~ is the ~enterpiece of eK:~ence and

_ . . ! What are the kinds of ~ ir~calors lhst would gtve life to those

T° give the w°rkshop ~ some Ins~ht Inlo lhe vadety of differing perspectives
on monitoring, representatives of six ~ ~,,.-.. ..... ~,~,~v

-o-- ~ ,,, -,--, ,,m,, ~., vmvpo~mS On rno~itr~rinn

understand ~,- :--’--’-:-"-’: ’--: ’"~-. ~aaz~’~ m Intended tO hell:) the participants
....... - ~, ~ o~ ~n~ormation needs that monitoring, and therefore monitoringoojec~ves, must Iclclmss.

Mr. Harry Seraydarian, U.S. EPA Region 9, laid 1hat the EPA needs to be �oncerned
with compliance monitoring, but that arnl~nt monitoring was also important. Wl~ich

Mr. Ed Anton, Cal’n’omia State Water Resources Control Board, also said that existing
monitoring programs are based on the need for compliance monitorin~ He a,,r

Mr. Orville McCollum, LA. Counly Dept. o1’ Pubic Works, exported tt~t their mission is
to provic/e flood ¢ontro/and to protect anti ~ mr. He briefly exported their
monitoring program (see Task 1), which Inckx:ies I cenlraJized data system.

Mr. J~m Stahl, LA. County SanCtion Districts, ~ that their agency is charged wfth air,
lancl, and sea environmental quar~ an~ ~ monitodng should inctucle all of these
components. Monitoring a~so inctucles in-plant and soume control monitoring.
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,,,.,,,, -,e, ~x~s. Nearsnore mon~oring [bacteria) has shown effects -- - - -

~ ou,o oe respons.,e to lrx:idents, such as pump ~uras, th~ cause beach

To accomplish the tasks of the workshop, ~e participants were �l~ded into six w "

[JJ.
groups. Each group was composed of a rnixlure of people representing different°hang

agencies and perspeceves.

JJ.
_Dur~.’ng the first work group ~assions, each group considered three t~c~ discussed in

A Are the Pub~ic/Manogement Concerns (1.evel I) li~ed on Table 8
I appropri~e to guide monitoring?

A~I of the work groups agreed that the four Level I concerns (e.g., Is it ~afe to swim in the
ocean?) should guide monitoring programs in the Bay. Three of ~ groups had difficully

JJJl        separating the concepts of protecting living resources (Concern 3) and protecting the
. =os =em 4).. w.  . s ein)

Jl        ~oent~able entities viewed from the standpoint of human use and va~ue. The

._e~u ce.te.g., ~elp oeas, sports fish, o~ marine birds). The ecosystem is viewed from m
k ~-’~ems perspective and inciudes processes .......,: ........ - -. . , ,,,.,, ,,~.~ur, s, ana re~a~onsnips, as well

as indnndual populations and habitats. The management focus here is on U’~ integrity
and viabil~y of the entire system, not necessarily on the status of ,single components.

I~ was suggested (Group 6) that some statements about why these four concerns were
most important for monitoring programs should be formulated (pert’raps in the CCMP). It
was also pointed out that ecosystem protection is not absolute. Parts of the ecosystem

P~ge ~0
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have been "consecrated to society" ~ ~ or ~tered I~ the decisions
wt’~h pans these should be are not perl of monitoring, lhey ~re more ~

One group (3) thought that the human heath concerns (Conosn~ I ~I
most important, but ~Iso reporte~l th~ "ecosystem ~ is the founda~n" of an

The groups were ~sked to ~iscuss th~se =l~mw rr~n° ~ ~ ~Id
moclify, then to priorltize them. Three of lhese principles were selected ~s
priodtY by at least half of groups (Tl~ble 10). Princlples 4, 80 14o ~KI 17 rear tol
¢~’nprehens~ve ~ integrated rnonlto~ progr~rns, lhe ~ for which ~s
in T~sk 1.

Two of the groups suggestec~ Idditions to the ~K~ve Est. Group 5 suggesl~
improved hea~th stanclarcls shoulcl be ~ high priority. Another group (6) ~
an information-based monitoring "system* should be adopted. The system would use
existing information to produce monitoring programs that would in turn produce

~onitoring i.nf.ormation that would ~ back to tt~ public ancl produce bel~r moniloringp ograms. ~nmrmation from monitoring �l~te would be the product of the

One of the groups suggested that the princt~as could change ~ the lour

__C~. ms, ~ea.by area, or issue by issue. For example, the IllJ-nan hea~th issues may
.requIre monitonng for short.term com~ce to assure public safety, wh~e ecosystem
=ssuas may require long-term Vends monitoring to safeguard Itwn.

Some currently dogmatic pdncip~ were not selected as high priorities. Mordtodng for
short.term compliance is currently the main thrust of monitoring programs, yet none of
the groups thought it was a high pdodty. However, as Ed Anton pointed out above,
woulcl be very �lifficuit to change current monitoring principles to those b~st would
neglect compliance.
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T~:~le 10. .pR_IORMZED MONITORING SYSTEM PRINCIPLES SELECTED BY

WORKSHOP PARTICIPANTS. Number in parenlhesis is number of
groups that sele~ed from Tabla 7 Ihe pr~ as h~h pdodty. " .....

----

¯ or.’tor k:.’~-term Vend+. (4)
10. 8tandardizemon~methodslnll~ (’3)
4. Integrate ~ inc~dua] studies as pros of i,~e ~oharent whole. (2)

s. Stru~ure~ ~response~o~.s md~. (~)

I+. ~_ce informati.on on status of ~,.~e l:my +,,,,,, ~ _..__, ......

+7. ~or~. e and ~ance ._.rr~2mtor~ eaons in om~taxt of Information needs
entire oay ecosystem. (2)

7. Design programs for f~ure ~ w~ ex~ mon~. (1)

2. FOCUS primarily on sources of ~ 10) "

S. Monitor for short-term �oml::~mrtol (0)

12. Monitor the natura] background. (0)

13. Maintain consistency over t~’ne in
" methods

R0047834



The participants used the graphical method shown on Figure 3 to determine monitoring
priorities for SMB. Priorities are particularly Important in designing monitoring programs
for living resources ancl ecosystem oomponants, because there are numerous
populations and habitats that could be monitored. Knowing where to focus attention

In generel, the priorit~ exercise grouped resoumes into three groups (F"~ure 6). The
first included resources, especially wetlands and kelp beds, which were considered

SMB wetlands are monitored under existing NPDES permits and kelp bed monitoring is
orgy a smCl part of LACSD’s ~ program (Appendx 1).

Bacterial monitoring at most swimming beaches is currently conducted, but many areas
are not monitored. Otter toxic compounds in bathing water are not monitored. Sport
and commercial fish catches ere currently very poorly monitored (See Task 1 for more
complete details of current monitoring programs).

The third group of resources were those that ranked high in ecological value but low in
public end economic value. These included such resources Is benthos, plankton, and
fish eggs and larvae. While benthic monitoring is currently conducted in deeper waters
(> 30 meters), plankton and fish eggs and larvae are poorly monitored. All participants
identified this group of resources as being potentially under monitored, given their
relative ecological importance.

The greatest disparity occurred in the priority for intertid~ monitoring. It was placed from
the lowest to moderately high on both axes. One group (4) thought that all ecosystem
resources were equally Important and that rnon~to~ should address at least some

As many of the highest priority resources anti habitats are not currently monitored or are
poorly monitored (Table 3), this exercise demonstrated the need for planning monitoring
in e more comprehensive way. Monitoring effort in such e system would be aJlocated in
terms of some set of prk:,’itJes about what are the most important resources and

Page 1,1
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Figure 6. RESULTS OF WORK GROUPS’ PRIORITIZATION OF LIVING

_RESOURCES AND ECOSYSTEM COMPONENTS FOR MONEORING.
Each group place¢l each component, listed along the right side. in the

_above "space’. Positions of similar numbers are shaded or outlned for

I’ !1 .,~.=.. .-.-.
t )1..~ //. ’-"’"
r /._~,,// " :_.--’-.,.

!    \\ ¯ ----~

! /:~\\ ,, ,__.

,,

II

Page 64
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_O3. Work Groups: DevCor  Uon or 

The development of rnonitodng objectives was based on the decisions made In the
preceding work groups. Each of the =ix work groups consk:lered two of the four Level I

(=me ~ and 9).
"- 2

Concern 1. Is It safe to swim In the

~! e.~nsus was reached on managarne~ goals and monitodng strategies for Concern
mr.ee group,.s agreed that the monitoring gOalS should be based on compliance      "-aros of the not to exceed" type, end that using a suite of indicatom would be the

strategy (’Table 11). Different groups suggested that bacteria, viruses, and          -
dissolved and particulate contaminants In water should all be included.

¯ ce area confidence hmlts or from risk assessment methods that assure
public health. Decisions concerning compliance violations should be made with high
certainty and moderate precision. Sarr~ing should occur at all body contact areas and
near sources of contamination. The group members all agreed that unusual events such
as spills, leaks, etc. should be monitored immediately with immediate feed beck to the      -
public concerning health hazards. In It~se cases, the goal of monitoring following an
incident should change to observe a steady Imnd in improvement, returning to the
compliance limit. It was important to most of the work groups to have monitoring
information conceming bathing waters conemnt~ av=’lable to beach-going public. This     -
Implies rapid testing and information

n
Using the information in Table 11, the following level II monitoring objectives for a

- U
swimmable ocean are proposed:

Public health standards, using a suite of indicators (viruses, bacteria, toxic
chemicals), shall be met dally at all swimming, diving, surfing areas.         -
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Compliance standards using a suite of indk~tors (viruses, bacteria, toxic
chemicals), shall be met at M sources of pollutants enterln~ the Bay (storm
dram, creeks, r~rs, mv~e outf~, ~,)

The monitoring I:xinciples discussed in ~he preceding sect~ showed the use of
standards of moderate importance However, ~s
SCA~ ,,,,~,~ ........... .     . po, weo OUt Dy the NRC (1~) and
~ft., ~ r~ns (~ 1), many compl~nce stand~::ls need to be reviewed

erococci ana tm~ses are being considered, but dissolved contamirmnt~ in
waters are not.                       -

The issues of which compliance standards ar~ indicator measurements to use need to
be discussed furlJ~er in technic~ level workshops designed to determine measurement
methods (Levels III ~ IV, Table 6) that will conform to the Level
~)OV~.

Concern 2. Is It Safe to Eat the Local 8eM@~r~

Three work groups considered this question. They all recognized that limits to scientific
knowledge ancl to lhe precision of risk assessment models, along with natural variability,
constrain the degree of certainty and precision it is possible to achieve. NI three groups
relied (to a variecl degree) on stanclards, set levels of contamination or effects
should not be exceedecl. In making the category choices shown in Tl~)le 12, tt~e wort(
groups were able to clraw on recent ancl ongoing work in southern CaJifomJa on this
question. However, they c~epartecl from existing monitoring approaches in taking
�listinct/y Bay.withe approach to this quest~3n.
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Table 12. CATEGORY CHO~"~S AND RESULTING OBJECTIVES DEVELOPED BY

EADH OF THE THREE WORK GROUPS THAT ADDRESSED THE LEVEL i
- LQUESTION: IS rr ~ TO EAT TNE LOCAL ,~.AFOOD?

Page Se                                                   ,.
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illnesses from seafood consumpUon in the area around the Bay, as
measured by actual lllness rates ~ as �~’npared to pristine conditions.

oontamination, It~ere ~ be no worsening from present conditions.
 i ors comr,,r  to mr  rde tt t =e on

Conc~em 3: Are flsherles end other Ivlng resoumes ~lequstely protected?

=- ~= l,~v]ous, rlow~/er, ou’ler resources such as ..........
Included. marr~ o~ras r~ve ~so been

There was not enough time during the workshop to consider rnon-.-.~-- -,- ........
-̄~,    ~, ,,~=. ~ r.~s, me wo~ groups were ~ed to cx:x~:ler ......

oo~ect~es tot resources
~..eo on the pnontizat~ns made in the preceding section. Therefore, obj--...Jv, for
w~ands, kelpbeds, ~ seafood ~ were discussed. Additionally, one
group wo ed on obJeot s for m -ine blrm.

It was determined that monitoring the different lying resources would require different
monitoring goals 8nd strategies. For example, I monitoring ~ concemln- sustai-- L I
yield meY be ~ppropriate forfisheries, but not form~ine birds. Even within ~he sar~a°e

re.source, differences may exist. For example, one may want to monitor endenc]ered
b~rds and mammals differenJJy than those that are not endangered.        *’

Monitoring Obiectk~s for Rsherv Reso~-T~__~,
Although some groups ~ttempted to separate sport ~

shel~fish monitorina discussion~ -. .... . ....... - .............-, - ~y ~,, ~rgeo on u~e same basic goals and
strategies (Table 13). Two of the Groups thought ~ the Goals of fishery monitoring
shouJd be to rr~n~n sus~na~e y~e~s from ~ ~ is

¯ . ~ wnere~=~ ~sr~lng isperm~ed only when fi.~ Populations are ~t a ~ tha~ can support a S~mlaJna~e degree
of y~e~d). MonitorinG should be done using several commonly caught sport and
commercial indicator sl~)c~es. App~i(~on of s~ch stanclards requires know~adGe of fish
population o~narnics an~ may require considerable researc~ to determine sustainal~le
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ylelds, especially for sport fisheries. One group suggested lhat for sport fisheries 8
better management go~ was to optimize catch per unit effort (per f~man) to keep

Monitorin~ Oblectives for Wetlands Re~_~_-.-r_=~_-

~,m.provement encl remediaOon of wetlands was the appropriate manoaen~re
.~cus~ng on maintenance of areal extent and biological strue~rn rr.h=..~ ......

WeUan~s (hartxxs, marinas, ernbayments, estuaries, flyer mouths)
show a steady trer~ of improvements towards natur~ ~, ~s
defined by other natural wetlands ~n the reglon, using ¯ sulto of
measurements of we~and structure and function.

Monitorina Ob!ectives for K~ln

Two groups considered these objectives. They both �letermlned that kelp beds should
be rnain~ned in harvestable cond~on, and shouk:l not devlate In ~re~ or fur~on (e.g.,

¯ -, ,,o,~, ~ ==e may vary ~:,w~lerab~ over time fmrn natural d~ such as
storms or El Ni~o. These natural deviations should be factored into the monitoring
program.

-
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Table 13.
O_~_~.S FRAMEWORK FOR MONITORING FISHERIES AND
are me numbers of work n-r,,,,,,, ~., ....... OTHER LIVING RESOURCES. Numbem In Pm’enlhesls



V

- Kelp beds shall not deviate ~ In area, structure, and -

Monitorina Ob!ectives for Madne
Only one group considered monitoring of ~ I:drds. "rhey ltK:~ught that the

" 2most important goal should be improveme~ in bird hlbltat, nislJng sites, ~ For
endangered birds, improvements in populstlon 81zo and 8trIJctum, 8nd romoval

Marine birds populstJons shall sho~ ¯
with the ultimate goal being almiJar to populatk~n levels at reference
areas. This inc~uo~s endangered birHs which would become
¢lelisted. Monitoring should msasme IX:lpulation
such as ¢letermJnat~on of nesting luc~iss and mortality.

Many of the monitoring pararne~
are in the research stage at this ,,~me. For ~xample, the level Of
nesting success necessary for ~able popu~ions Of Least Terns Is

Monitodna Ob!ectives for Other Llvino
Living resources other than these four types abe need to be monitored. "rhe
Hevelopment of monitoring objectives for them must undergo the same type of
process as for those above. Recommendatk~ns Is to how to accomplish this
outside of the workshop atmosphere is d~::uss~ In Section 8.B.

Concern 4. is the Health of the Ecosystem

The workgroups experienced difficulty with this question on the first day of the
conference. Despite their tnabil~ to develop complete ecosysterrHevel
objectives, their efforts on this first clay were w~y ir~m~ve. It became apparent
that the Hifficulties Herived from two sources. The ~rst was some
misunderstanding about what exactly this question meant and how it differed from
a more straJghfforwarcl focus on distinct rescumes. The second was the
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V
t~ndency to view issues ~n terms of spec:~’habitm, species, or sources of

L

~ ~s,.wncm Somec~lt~worksh~~ontt~r..stcl.yaia
2not return for the second aay. The remairt~ partictpa~ si~t into two

,~u wur~groupS w~re used because fewer ~ were in ~tendance and it
was not possible to o’.~e u~e Wevious deis ~.

rnny now ChOiCes =n ~r~ s~( categories would differ if wetlands were viewed as
~ of a. iarg..e; ecosystm rather than as, single resource. The ensuing
~uss~on a~o not result in a mment of objectives, but did procluce several
useful insights. Rrst, ¢omtectio~ to ~nd relationships with other ecosystem              1

prirnari/y on wetJancl ar~ ancl resident species when consic~ring wetlancls as a

_~. parate resource. Second, as a result of ~ broader perspective, a wider
o~ management goals ~md monitoring strategies were cortsJderecl. These range

conclitJon. Final/y, the participants concluded that the number of resources and
habitats in the Bay ancl tt~e variety of ecological ~ among them macle it
impossible to ~e~op a coherent set of ecosystem monitoring obje~ by
considering one resoume at a t;Ime.

In contrast to this approach, the seconcl group began by considering the
ecosystem in the Bay as a whole. They built a very simplified box and arrow
diagram of habitat types, major populations, and key processes and conne~ons

_ .a~:)ng. these.. They used this model to draw cor~usions about the Present state
o~ unoerstand=ng ~ncl the potent~ for monitoring the ecosystem as a whole.
They then macle choices in the six categories that reflected their emphasis on an
ecosystem-level perspective. The resulting statement of object~es is fairly broad,
especially w~th respect to the monitoring strategy to be used. This is because the
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Based on this discussion, the following broad objective for ecosystem monitoring
b proposed:

As measured by e range of monitoring techniques, the viM)illty of
the Bay ecosystem shall show a steacly trend of improvement ~nd
shall exhibit no changes larger than natural variabgity over the long-
term. Variability shall be defined based on research into the ways in
which ecosystem components are linkec~ and funcl~on together, and
this clefinition shall be refined as understanding Increases.

Further cliscussion in the ensuing plenty session led to a provisional strategy for
ecosystem-level monitoring. This inc~ucled the following ~teps:

I. Review ancl organize the ecosystem-level scientific understanding of
the Bey. This shoulc~ focus on identifying important ecosyst~’n
components ancl the links between them, as well as on key

2. Based on existing understanding, Identify prelimin~y monitoring
targets. These will most likely tnolucle indicator compoflents arid
those few links that are well enough understood to provide useful
Information ~<)ut causes ~xI effects.
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The Pulse of Itm Bay Worksl~:~ produmd n~ny imporlant decisions that will be       ’
useful in developing future monitoring Wograms for SMB. It was agreed that the       --

I) are ~ose listed in Table 6. ~ ooncm m rmed in the State of the Bay       -
and NRC reports, and by the SMBRP.

A set of monitoring ~’tem principles was deWlOl:)ed. The actual language of
these principles can be refined, but lulum SMB mon~ programs should
adopt ¯ wr~ten set of principles ~ h:Iudes lhose Isted. The guiding principles
of most current discharge monitoring wograrns involve compliance and are those
explicitly stated in the Clean Water Act. Those I:~ cannot be ignored in the
development of new monitoring programs. How to imegram mandated principles
with other principles, such as Table 10, mmlim to be worked out.

Priorities for which marine msoumes are "most importa~ to monitor were
established. Some of these msouroes am not currently monitored (i.e.,
wetlands), and otwioush/need to be included ~ futwe SMB monitoring. This
procedure showed that in gene~ the allocation of monlmrt~ effort at present
reflects primarily compliance to existing ~, rather than
that applies coherenUy to ~I of Santa Mortice Bay. Some important resources are
not monitored and others of less Importan~ are. While some participants
thought that the method for priorit~ reso~1~s needed improvement,
agreed on the value of considering all msoumes at once and basing monitoring
decisions on this. This process wana~ further discussion and refinement.
Which resources to indude in futu~ SMB mordtodng programs remains to be
deterrr r .
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I The work groups had some d’~T~u~ grappling with 1he Level I ques~on reded to
~lhe ecosystem as a who~. This reflected in ~ 1he inherent d~cu~/of

~ "
¯

ecosys~ern-iev~ ques~ons. The Pa~par~s agreed that it ~so reflexed ~elr

/I ’
Page II
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unfamiliarity with addressing monitoring on lhls scale, since the current
monitoring system focuses on specific sources, resources, and activilias.
However, once the groups focused on lhe ecosystem as a whole, Itwy were able
1o complete the six-part framework for monitoring objectives.

SpeP.Jfic monitoring objectives were framed by the woW, shop perticipa~ and
have been articulated into proposed monitoring objective language (’l’lble 20).
Objectives for Level I concerns on =winvnabte ~ ~=able waters, and some of

Gth~ living re .s.o. urces components m ~ framed by the wotksl’K~ perlicipar~.en more time, probably most of lt~ living rasour¢~ objectives could be

o~bbjditi~nal~., $!nce living resources ~’e I part of the ecosystem, mortill:lltlgectives.for =terns such as fish need to r~lect both concerns for the econont~
of the resource and their ecological ~ being. Reconciling objectives for these
living resources as pan of the ecosystem needs further �on~ 10 be
completely framed.

The determination of monitoring o~, principles, and priorities represents a
tremendous step forward in monitoring program design. Regulators, rnanage~,
legislators, dischargers, and scientists have generally agreed on these issues.

Certainly some of the objectives do not represent anything new or mvolutionery in
monitoring design. Public health issues have been monitored using inz:rK~ors

¯ e is genera~ agreement that it ~s the right way 10 monitor. Ack:lition~, the
proposed objectives provided clirec~on in when and where 10 monitor, and that is
new.

Further, the experience of viewing monitoring in the context of the Bay as I whole
was a new experience and provided useful insights. The par’dcipants observed
that monitoring effort is not always allocated well anti that some important
resources ere under monitored. Perhaps most importantly, the workshop made
clear t~at the current mostly discharge-specl~c monitoring system fails 10
integrate ancl synthesize available information to address the status of the Bay
ecosystem as ¯ whole. While th~s concept is not new (e.g. SCAG 1988; NRC

R0047851





V

DATA AND INFORMATION MANAGEMENT SYSTEM EVALUATION

The SMBRP’s moni~ effo~l is indicatJv~ of a growing lrend in environmental

2

is°~at~:~n from each other, is no longer �omp~ adequate. The SMBRP and

ecting new kinds of data
(e.g., storm drain runoff, seafood consumptJofl). It will 8Jso require using data
from current and historical studies in new ways. in particular, data from disparate
sources will need to be combined in order to ptovtde insights into Bay-wide                  -"

not sufficient to meet these needs.

This section explains the data management issues that rnust be liddressed in

rne~ng the needs of ~ SMBRP and tt~n reviews the existing situation in light of           ~j~
lt~se needs. This review provides = context within which we then describe and

evaJuate three distinct options for e data ~ system for the SMBRP.
For each option, we spec~ the assoc~ted benefits ~ drawbacks and provide
relative and very rough cost estimates. We then r~ornmand the preferred option
that will meet the SMBRP’s management needs, built to the greatest extent
possible on present data management activities, and fit within the project’s

P~o 7t
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B. Ovorvlew of Data Management Principles

An understanding of b~e basic ~ of data management will be helpful in

evaluating both the current status of monitoring data in the Bay and the options
presented later for implemen~ng a regiona~ data management

Each step in the data flow, from ~ study design and data collection to
analysis and reporting, is subject to potential problems ~ffecting the quelily,

~mp~erne~ng me tools nnd procedures employed at each stop in Ihe data
flow to maximize quality and usabilk’y of lhe data and to minimize cos~ and
potential problems. Successful implementation of a data management plan
results in the cost-effective use of resources, high atand~b’ds of qu~ity assurance,
and readily accessible ancl w~-documented data. Inadequate or poorly
implemented data management phms lead to lno’eased costs, delays,
potentially inaccurate or incornl:~e~ analyses.

There are many possible approaches to data management. A~ described in
next section, these range from labor-intensive manual procedures to highly
automated computer-based database management systems (DBMS), also known
as a Data and Information Management System (DIMS). Since each approach
has strengths and weaknesses, ~ goal is to implement an approach th~

accommodates the scientific, technical, financial, regulatory, and management
needs within the constminta of both the data producers and data us~l.

Coordinating the interests of a d’Nerse group of scientists and other users poses
significant challenges in defining the scope of a data management plan. For
example, technicaJ and financial priorities may c~r~ict in wa~
quanta, qual~y, and accessibll~y of the data. Issues such as these must be
addressed early in the planning process, ff they are not, they may cause
s~gr~.ant problems later.

An important issue is how to ~ clara from individual monitoring programs to
provide a regional perspec~,e. Th~s task presents a unique set of problems that

are not currently adclressed by lhe present, independent programs. The data
management plan that is u~mately developed for this project should focus on

Page
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- 0different organizations are merged. In this case, ~e ~es may be
more widespread and much more difficu~ to ~                                L

As clara are distributed to various users, I~ is h:reasJngly ~ to m~intain a
"-single, official version of the data. MaJntalr~g con~ in ~ situation

requires that changes and corrections made by one user be repeated by ~ other
2users in their copies of the detaset. Sino~ Ibis is a ~ oonstm~ng process and is

difficult to coordinate, the existence of separate copies of ¯ d~aset usually results      -
in multiple versions of the same data.set It~ i:r~ffar sign~ Irom each other.
Some users’ data sets will be obsolete and invaid. Different users may weg
produce different ana~cal results. Often the underlying causes of such

discrepancies are not immediately apparent and are ~ and costly to correct.

The manipulation of data is a difficult and complex task ~,zt requires explicit
organization and attention to detail. Data that are IXXXty orgardzed or stored in an
inefficient format can be expensive to work w~. Excessive programmer time can
be incurred combining or extracting data, reformatting the data to fit a user’s
needs, and performing error checking and correction. Inadequate documentation

~.~
will greatly increase the labor required to txx:lerstand and use the data. In many

..
cases, missing data or clocumentation can bring a study to a halt while it is
tracked down. Where there are multiple versions of the same dataset, there can
be significant duplication of effort, as �lifferan~ users repeat the same or similar

error checks and programming steps to rnske a dataset usable.

The further along in the process that errors are discovered, the higher the costs

since more steps must be repeated, wasting the time of the Wograssivefy higher
paid technical personnel who become invol~d later in ~ prcoass.

’-

MOSt monitoring work is done within limited budgets ~ under strict deadlines.

Inaccessible or incorrect data may require excessive progran’cning ~ error
corre~on that can significantty delay the de,very or use of the data. When this
happens, the important analytical and interpretive phases of the project are cut
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short to meet ~adlines end avoid budget overruns, and the quality of the final

L

Excessfve D~ta Corre~n

entry into the clatabase syste~ Than .. ~.___ue_.        _
u~ .~e am, need not repeat Ibis procedure. Unfortunately, many underestimate

2the seriousness and difficulty of this task. In addition, it is not widely understood

Often data is submitted with s guarantee that b’~ey are 100% free of error, ~
upon checking found 1~ey �ontained numerous, serious data errors. Such
experiences are quite common wnong data anmysts, and engender skepticism
about the quality of ~ data sources and may lead to redundant data checking
where it is not reaJly required.

2. Principles of Effective Data Management
-.

in , address specific issues relevant to the SMBRP.

Da~a rnanagemem must be a ~ prk)r~ in lhe overa, project design. Qual~

_and efficiency are not features ~ can be a~ded to lhe data flow at a later date.

ana~tJcal personnel uncle~ U~e fund~er~ impor’l~ of ~
management and are committed to developing an effective plan, The most
effec/Jve clara management plans Incorpora~ Informa~on, priorities, and Insights
from all participants and give l~hem an ~ role in the design ~ Implementation
of the plan. Imposing a �~ management plan on a study t~am rarely works.
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Financial SUDOOq
Sufficient financial resources must be ~:ated to data management. ~
manipulation, quality assurance checks, and other data management functions
are complex proceduras Just as integral to a project’s success as am ~ and
laboratory operetk)ns. Money spent wisely in the ~ Iteges of a project =~1
result in significant savings in the long run as repeated analyses, duplicat~l error
checking and correction, a~d delays are avoided. Inadequate funding for ~
management activities often results in abort-sighted decisions that lead to
Increased long-term costs.

When d~erent groups with seperete budgets ~re Involved in the succees~
stages of the data stream, a serious problem can arise. Groups woddng wilh the
data in the early stages can save money by doing a curso~ Job of data checking
and organization. Unfortunately, ~ precise only increases the expenses Of the
groups handling data later in the process, as they are faced with date
which should have already been resohted. Thus, the organlzatJon of
system shoulcl contain financial or other IncentJvas to prevent pass~ lllong
inappropriate expenses to other groups.

An expert technical team assigned to oversee the o~welopment and
implemantat~on of the clata management plan is a valuable resource. The
application of the principles outlined in this section require experience
knowieclge gained from working on a wide variety Of environmental database
applications. Familiar~j with data colleclJon methods and the most pn:d3ab~ uses
of the data is essential. The team should ~so have a working knowledge of the
various hardware ancl software platforms in use by the project’s participants.
F~ally, an exi~ng working relatJonshlp with ~ users will provide the backgn3und
knowledge and intu~on that wiJl enhance the data management efforts
potantJal problems.

The two primary issues of quality control are the prevention Of errors ~
cletaction and correction of errors. The basic principle is to prevent errors as
early in the data path as possible. The earlier errors are prevented (or cletect~
ancl corrected) the lower the overall costs and effort. Error prevention requires
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Comparing results or combining data from different studies always introduces the
problem of standardization. Conflicts and/or ¢rdferencas in such areas as
taxonomy, nornenci~jre, sp~ling, date formats, measummem units, detection

merging Studies. To make dm more useful and to reduce costs, these issues
should be resolved in the early stages of the project by the sdentists involved in

the projects. Some fac:lity Ior coordinsting the views of all partk:tpants shouid be
established and a formal method for making derisions should be defined. Once
these decisions have been made, they can often be automated and implemented
as part of the data management system. The procedures astab~ished should
include mechanisms for frequent feedback and irdormation tmnsfar among the

objectives set for this project require feg~x~ views of the data that w~l require

use of data from more than a single mon~ program.

Data storage and retrieval, air course, are the mah~ functions of a database
management system. Regen:lless of the specific approach to data management
that is taken, it is essant~al thai the data be av~lable to other users in this project
with minimal labor and cost.

A data management plan and the technical systems that are implemented

through such a plan must be lexible enough to handle the changing needs of its
users. As survey ~ok:)gies evolve and new ~elds of study am added, the
system must be able to respond quickly and ef~ to incorporate these
changes. No matter how carefully a system is designed to meet current needs
and uses, the fact is that these w~ll change over time. Users require t~mely and
efficient response to these changes, and the data management system should
incorporate the available toot; and techniques trm enable the support staff to
adapt quickly w~x)ut ex~sive reprogmmming.

A good data management I:)hm is similar to any other good management plan in
that it provides a foundation based on well-designed organization. Each
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0participant knows his/her ro~ and how it relates to others. The procedures that

constitute each ectiv~ are clearly defined, including an outline of the

efficient manner, and them is no confusion 8bou~ how ancl where d~B ~re stored.

Balanced Priodt~.~ 2
In a project of this type, encompassing such = wide variety of interasl= IrKI

wnn~n a s~ng~e organization, It Is not uncommon for there to be confl’~ts. For
example, while some may argue for public access to a let of data, others may be
concemecl about possible misi~ of th~ deta by non-technlc~ users.
The continuing debste over budget priorities is enothar exarnple. In the SMBRP,
these conflicts ere ikaly to be magn~ by differences in organlz~Jorml
philosophies anti technical approaches. The data management plan must first
define these issues and then clearly address them.

C. Current Status of Monitoring Data

An overview of the current proce¢kxes and systems usecl for database
L~~

management in local marine monitoring and research programs will enable us to
see where we stand and to better evaJuate the various �lara management options
proposed in later sections. An infom=t~e high-leval summary of �lata
management for marine deta in the Southern California area already exists (NRC
1990; pp. 131.134). We repeat some of this information and expand upon it

Table 15 enumerates six different levels of database management systems used
by monitoring anti research prograrns in Santa Monica Bay. These levels are
used to describe and categorize data managemem systems and are not intendecl
as a gradient from "bad" to "good’, because different levels are suited to ¢lifferent
purposes. These levels are tt~n used to characte~e clata management for the                ¯
monitoring programs Iistecl in Tables 15-!8.
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Level 1. PHnted form

Much of the older hiatoricaJ data are In printed form only. Normally, the d~a are
found in reports ~x~iated with the ~ research or monitoring program.

In s°me cases, the data at one time e0dsted in d~tal form (on disk, tape, el~.), but

m,~lable. Occaslona~ly, diglta~ Wonnation is discarded ~fter ~ periodic mmdated

Level 2. Indeoendent ~
This category in~udes data files stored o~1 ¯ computer disk luld/or
~s exist independent of ~y particular data management system or progrlm’m~ed
routines to manipulate the data. Usage of the data therefore requires sorne

computer.programming. We include spreadsheet files in this category, s~ce the
assodated spreadsheet programs are not very suitable for data management
fun=ions.

Poge O0
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Table 15. CODES INDICATING LEVELS OF DATABASE MANAGEMENT
SYSTEM (DBMS) DEVELOPMENT OF INCREASING COMPLEXITY.
The levels are discussed in more det~ in lhe tm~., and am
¯ssociated w~th the various programs in T~s 16 - 18.

1 Printed form

2 Independenl files
3 Files with some date mar~_~_menl computer p,-~rems

4 DBMS - mostly ed ho¢
5 DBMS. well
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Systems at this level avoid the large ~lopment costs of the rno~e highly
developed systems described bedow, i’~ which such functions are accomplished
through pre-programrnec! routir~s ar~ accessed through menus.
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More well developed systems use the DBMS language to set up "user interfaces"
that a/low users to work with the ~ata without necessarily having to program
directly in the DBMS language. Such interfaces, or front ends, typicelly include
menus and screens for specifying queries and report parameters. Such well
Ueveloped systems also include pre-wrltten programs that automatically perform

=,e ~n zne Jong run oy automating a wide range of reports and other

important ~ such as qual~ cona~ checks and ~ata ref~ for
Iransfer to other systems or users c~n readily be automated.

Systems .of this type are similar to Level 5 but contain data from many different
sources and potentially serve ¯ wider vadety of users. Such ¯ DBMS wig usually
be able to function with ¯ greater range of data types. In southern CslifomJa, two
such systems are used for marine rnon~ data.

ODES (Ocean Data Evaluation System) was originally established by EPA to
provide access to and analysis of 301 (h) monitoring clara. EPA is currently
encouraging wider usage of the system, inc~ucling NEP-sponsored efforts such as
those under the SMBRP. ODES resides on an EPA mainframe computer and can
be accessed via modem by interested parties. Most of the pertinent data
currentJy stored in ODES are from ~’eas outside SMB (Table 18)¯
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TabJe 16. DATA STORAGE FOR THE CURRENT ,~g~ITA MONICA BAY
MONITORING PROGRAMS. Some of the ~ted programs range
over a larger area which Includes Sanla Mordca Bay. "this table b
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Table 17. DATA STORAGE FOR SOME OFTHE LARGER HISTORICAL
MARINE STUDIES IN SANTA MONICA BAY.
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Table 18. DATA STORAGE FOR SOME OFTHE LARGER MONITORINGPROGRAMS IN THE SOUTHERN CALIFORNIA BIGHT BUT
OUTSIDE SANTA MONICA BAY.

t |
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EMDAS (Environmental Monitoring Database Acoe~ System), was developed by
the Southern California Edison Company (SCE} for management of
of marine, terrestrial, and atmospheric mo~ and resean::h data relevant to
SCE operations. Both the ODES ~ EMDAS systems are described in more

detail in NRC (1990).

2. Data Management Systems for ~ Various Progran~

Tables 15 summarize data management approact~s for the larger monitoring and
research programs in and related to SMB. These lablas Inctude the
numbers from Table 16-18 to indicate the level of davelopmenL Tables 16-18 are
not intended to be exhaustive but to summaf~e the status of data from the major
programs in and related to the Bay.

The following observations specific aspects of the �l~ab~es listed in Tab~s 16-

"

Most often, separate reports or manuals cFscusstng ~ data in the data
management system are available. However, in most cases, the data are not
necessarily intended for use by outside parties, ~d formal documentation
describing data formats, quality control procedures, metf~, and quality
control procedures are not available. The EMDAS, ODES, NODS, and CalCOR
database systems do contain useful on-line

;

Taxonomic standardization
Southern California is fortunate to have ¯ Ioca~ organization ceJled SCAMIT

(Southern California Association of Madne Invertebrate T~xonomists). This group
sets taxonomic standarc~s for marine invertebrates four~ in the
Caiifomia region.

The information and standards produced by SCAMIT have greatly improved the
taxonomic correspondence among the databases from the various SMB
monitoring programs. Unfortunately, SCAMIT standards do not exist for
and the standards are not always consistentiy reflected in the databases of the
monitoring programs. Thus, if. monitoring data from the different programs need

Pooe ~0
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to be merged, a large ~Kx~’~ of effort is sl~ req~red to produce m~tching

taxonomy. There is no organized program for applying new taxonomic standards
to the monitoring clatabasee. In addition, the o~fferent laboratories identifying the
organisms often have experts in differen~ taxonomic groups, causing uneven
taxonomic resolution among the various ptogrems.

-, Standardizetion of envirorvnent~
’ r ~e measurement metl’Kx~s for envlronmemal perametare (e.g., ledlment

,.. chemistry, water temperature) are mand~.__.ed, and as such ~re somewhat
,, standardized. Beyond this, them has been ittle organized effort to standardize

- methods and units for envimnrnen~ parameters. In some cases, the methods

’,., used for measuring a particular parameter change over time within a mon~oring
program.

’"
-̄ All the monitoring agencies have ~ which attempt to assure the quality of

"-" their data. However, it is difficult to know the data quality in the various clatabases
_. without direct experience ~ the dalabase.

In our experience with much of ~e monitoring clata in southern Cardornla, we find
that the initial quality checks by the mordtoring groups (or their contractors) are
usually not sufficient to ~ ~ errors and ~ in the clara. Before our

analyses of such clam, we always run a series of cl~ta checks, ancl Inevitably find
some problems. W~h the assistance of Iha group COllecting the data, en’or

, ¯ corrections are ma~e and the original clatabase is updated. Often, a f~w more
- errors become apparent when unus~ analytk~ results are found. Thus, after

the InitJa~ clam analysis, the 0ate are rnosl~ or ~ free of errors. There is
_ ¯ serious problem with the centralized clstabesas such as EMDAS and ODES.

Groups subm~ng data to these clatabasas typic~ keep separate woddng
_          databases on their own computer facilities. As a result, some of the clata in the

centralLzecl database soon become obsolete as additions ancl corrections are
made to the working databases. For example, taxonomic changes are often
made to the clam after submission to the cenln~.ed �~tabase. There is little
incentive for resubmitting ut:xtatad clata to the centralized clatabase. F~1, it

requires extra resources to resubmit clara. Second, the group gathering the data
has a separate clambase of their own that can. quickly be updated and is
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immediately available with the changes. This is espoc~ly a problem for benthic

Acc~sibil~ of

use. T° °bt~n data from these databeses, one must make ~ request to the

tape or floppy disk. The d~a sent out will usually be in lhe format in whlch it is

Other systems such ~s ODES, NODS, Ind the CalCOFI database are set up for

=ua~orr~es, me user can log on to the �~abese (host) computer and selected
data can be transferred to the user over lhe phone line via modern. 8ome

ar~ytir.~, reporting, and ~’aphic ~ are also available on the host computer

Over the years, a very large volzxne of monitod~ and research dsta h~
accumulated. Presumably, much of fftese ~[at~ will be useful with the SMBFIP
rnordtoring efforts. This VOILfftte of =v~labte data will 8ffect the ~lle of effort

In the current situation, data sources are prk~ concerned with internal i~e,
t~acking regulatory compliance, and ~ da~ lind reports to regulatory
egencies. Minimal effort has been expended to organize Or ent~rtce the
exchange of data among separate ~. The result is an improvised
system in which users receive data of uncertain quaJity with inconsistent (or non-
existent) documentation. This =~Jstion often requires h~gh overhead, labor-
intensive efforts to review, reformat, ~ correct dstasets before they can be
used.
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This sRuation is due to: a) a lack of region-wide data standards and procedures.
~ b) autonomous database systems which are not geared for easy access or

~ usage by outsiders. There are no established procedures for requesting or

~ delivering data and for assessing data quality. The result is that the potentially
substantial costs associated with overcoming any problems are shifted to the
users who request data. For example, we have seen Instm~as where the direct
costs for checking and correcting a single s6"t of data exceeded $20,000. In
addition to such direct costs, other hidden �osts, such as the diversion of
employees from more important work and project delays, make the total costs of
the current situation even higher. As data are exchanged more frequently in the

~ future and analysts attempt to merge studies on =, region-wide basis, these costs
,, will most probably increase substantially. I.~ this situation urx:h~ would

=~ probably inhibit data exchange and subsequent Inalytic~ efforts. This is because
,~. many investigators would not be willing to irwast the resources that would be

In addition to the lack of common data standards, the current system has no

- readily available source of detailed ~ about ~ kinOs, amounts,
~

locations, and characteristics of clata from the many stud’ms and monitoring
-- programs in the Bay. This would tend to inhibit useful research that makes use of
-- available data.

._ The current situation i/lustrates many of the �onsequen¢=s of poor data

. management outlined in Section B.2. Although data quality is generally high

_ among SMBRP participants, the improvised nature of data exchange incmasas
the potential for introducing errors. W’~t~out common data exchange formats and
quality control standards, users must check each dataset received and make their
own corrections. These are not always reflected in the source’s odginal version
and thus may not be transmitted to the next us~’. The generation of multiple

versions of the same data is all too common, and Itmm are presently no
procaduras in place to prevent or correct this proUem. It is sometimes Itte case

that so many changes have been made to differ~nt ~ tt~t an *ofF, M"
version no longer exists.

While remaining ~ the current arrangement would not require a significant up-
front financiaJ investment, over time the inefficiencies ~ inaccuracies would
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require substarrtia/resources. In cost-benefit terms, ~ Iong-tm, m prog~sis for

this arrangement is very poor. The ~ costs are ~ high and are

anti the improvised nature Of data exchange provides no fomW means Of

coorclir~ting quality conVo/and other technica/information.

There exists ¯ wide variety of data melding in an equally wide mdety of data
management systems. These systems vary in ~ of Iol:¢nis~::a~on from
hardcopy report~ to integrated, centralized database systems. The primary
emphasis is on internal and regulatory uses with mile a~ention oJ~nl/y paid to
outside users or to the exchange of data ~mong ~ While some of the
clata appears to be of high quality, much Ofthe �lata is Of l~known qualtty arid
may require significant resources to complete and �ormcL

There is also significant potential for introducing errors wf’Nm data are currently
exchanged, anc/.the overall nature of exchange is currently inefrK~em and unfair to
elate recipients.

In general, our experience agrees with one of the key ¢onc/usJons drawn by the

NRC study (1990) that the present diversity of systems and formats, together with
the lack of standard~.ation, make it very difScult to combine data to achieve an
overview of the Bight as a who/e.

D. Two Data Management Models

Two theoretica/models of data manageme~ systems th~ address the needs of
multiple data sources and users are present~ here to provide a basis for our

discussion of alternat~,,es in Section E. These two moo~ls o<:x:upy the opposite
ends of the clara management spectrum and serve as a convenient means for
illustrating some important princ~pies and concerns. A i:,’actica/solution for the
proje.ct w~ll most likely incorporate some features Of both models.
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In this model all dam are stored in a single, centralized database. Each
par~c~pant subm~ data to the system, w~d ~ users extract data only from this
single source. Users are guaranteed th~ they are receiving the most recent
version of the deta since only one offi¢~ v~rslon exJsts ~ Iny one time.

A single organizaj~on is res~ for verifying, maintaining, ~nd disldbuting

ensures the continu~ and s~and~’d~st~ of deta validation m:l other quarry
control proceclures.

Data are subm~ecl in some spedr~ fon’nat and loaded into the database by the
deta management org~)n. The fom~ should be gene~ enough to
encompass ~!1 poter~ data types from ~ monitoring programs.

The database is designed to be raspons~ to users’ needs while maint~’~
strong security to prevent comJption of the data. Tu~ely technical support
provides users with assistance for all ph~es of data management.

The database is accessed eithm c/irec~ by telephone modem or lndirect/y
through requests to the data management organization’s technical support team.
Direct connections require s sophisl~ted menu-driven query interface to provide
non-programmers with access to ~ data. This interface should be designed to
eliminate the need for users to have e detailed understanding" of the database
structure or content. Indirect methods of retrieval require some form of on-line
Uata catalog to acquaint users with the contents of the database. Requests are
handled by the support group tt~ retrieves the data ~nd transmits It to the user in
some predetermined formal

Documentation is kept on-line and is accessible in the same manner tf~t deta are
acquired. Subrnltters are required to keep their documentation up to =late.
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aara~ea ana convenlem means of access. Users only need to contact

datal~.

Poter~tal DtavCoa~-~
The priman/drawback of a centralized system is the initial cost of

d~g._n_ing .~nd implementing such, dstaba.ve ~ collecting ~
"°rn all of the various sources would be expensive. When ~ and

data submission costs are factored in, the overall cost of suppo~ such
system would be substantial

Secondly, those who generate cl~ta lose conVo~ of their data. Since the offic~
version of a dataset resides in the central database, ~11 modific~ons must be
done to that version. This introducos another layer of control that separates
users from personal convol of their dsta.

Success of a centralized system depends heavily on the willingness of

parlJc~pants to submit and update their data in ¯ Urnely manner, otherwise the
data in the centre/database can become out of date. To prevent this, the centraJ
organization must have some authority to enforce deadlines and quaJ’~y
standards. This arrangement often results in a conflict of priorities and can create
~nandaJ and personnel problems fo( submitters who must balance internal needs

~nd deadlines with 1~e requirements of an outsk:le agency.

2. I~sparsed Database Sys~n

tn this model, participants retain possession of their data. Each par~ is

responsible for the qualRy, organization, and rnaJntenance of their own data. In
order to support larger needs, some contr~ index or cataJogue must be
established to provide information on the available data and where and how to
ob~n/L

I~ge 14
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When requlred, data are exchanged In ~n ~eed-upon form~ with                      0

accompanying docurnentation. The key to this arrangement is sk, nply lhat Ihe
receiving party knows what to expect ~nd can ~ work with the data In the
form in which it is received. In addition, ~greed.upon quality control systems

-- tapes, or harclcopy reports. This process can be facElated by ~ cenlral
2: organization, presumably the same gn:~p ~ ttuiint=in= 1he ~ inde~

_ volume ~d v~riety of inform~on in same ~’eas increas~ to ~ ~ where a
s~ngle organLzat~on cannot prac~J~ly maintain 1he dm (Waldrop 1890). In such
cases, it is more efficient to divide ~ data managettw~ dulies among the
different groups with expertise and resources related to 1he specific data types or

sources.

The most important benefit of this model is that part~ rn~nt~n control of

their own data. Since the data are ~ used by their odginal owners,
immediate access and control is ~ and usu~ most efr=cient. Users can
respond quickly to changes in their own data and ~ the data in a manner            ~’~
most suited for their own uses.

In addition, t~is approach avoids the costs of reformaffing the data into the Input
format of a centralized database. Finally, data management duOes are divided
among the. differem monitoring groups who are most familiar ~ Itteir own data.
This division of labor aJso splits up the costs and greatly reduces the expenses of
the central organ~.ation. This is not a case of sirni~ stating costs from the

r~central organization tO the individuaJ rnoni~ groups, since = ce~
Usl~stem entails creating an additional layer of data manl~rner~ over ~ above

tttat needed by individuaJ monitoring groups.

Another benefit is the ease vdth which ~ system can evolve with changes in
software and hardware technology. Since the indiviclu~! components of
system are tndependem and modular, modifications and enhancements can be
irrtegrated without a major impacl on the system as a whole. Future possibilities
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include linking the various computem in some form of distributed network with

Po~emial

can lead to differing Uegmes of efr~lencx, quaii~,,

problem, aince i~ is usually in Ine ~ of It~ owner of the ~ to I~ correc~
¯ ncl easily accessible data. However, in

issues of data integrity or cooperation with others. In other cases, data

management simply wig conflict with other more pressing prioritieS, or the

to properly maintain data. Delays may occur in the transfer of data when requests
impact users’ schedules and deadlines. Responding to requests for data can

impose some overhead costs on pank:ipants in the system. In some cases,
incentives may have to be created to gain aclequata participation in the system.

Regulatory agencies could provide some of lids incentive by making permits
partiaily contingent upon pedormance of specific data management tasks.

Data transfer problems and costs can be minimized if part~ orgerdzations
automate data retrieval and transfer processes. In
can access the participant’s computer via modem, then labor on the pertic~pant’s
pan is eliminated.

E. Data Management Alllmalh~e

This section addresses the viably of three data management options for the
SMBRP.

C, entraiized Index!Disoersed Svsterrl
Data would remain in the hands of the original sources, ~ a ¢entr~zed index
would be constructed to hold infotm~ion
could browse the index and request data eilt~r ~ from the ~ or
through a centrai data management suppo~ team
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line, or would make a request to the data source. Once the data were received by

the support staff, they could be mailed or transferred over the phone line to the
requester. This approach would prevent public ~x:ess to the source
where security may be a concern. It would also minimize labor overhead
simplify the acquisition of data.

One of the critical issues for this option is lhe implementation of generalized

and/or commonly accepted quality control ~’tandards. P~ticipan~ ~ be
asked to perform a standard set of d~ checks on their data before lt~ become
publicly available. For errors found by other users ~fter the Initial checking
process, some formal system of feedbeck on errors and problems found in
data would be established. Through the support staff, the problems would be
relayed back to the data source who would make ~ corrections, ~
pertinent.information would be documented in the ~ index.

To allow for available data which have not been extensively checked,
grading scale based on the level of quality control I~olied to the data (or other
information) should be established and included in the index database. Using this
scale, users would be able to ~etermine the probable quality of the ~ and the
need for additional error checking ~ review. To facilitate the tr~u-~-far of d~
among users, a standard data exchange format would be developed that would
specify file sltuctures for common study types ~�1 field formats for common data
types.

Centralized Databa~
A new centralized database would be the most ambitious undertaking of the
alternatives presented here. The goal would be the collection, quality review, and
organization of all available data into a single, automated data management

system, to reside in one location ~ to be administered by a single technical
support organization.

In strictly technical terms, the most effective approach to data rr~’~agement is to
collec~ all data in one centralized database ancl provide everyone with the tools to

re.eve and manipul~te the clara as needed. This solution has the edvantage of

mandatory stanclarclizatJon among clara coding schemes, file Structures, and

(~x:~Jmenta’don. tt woulcl prov~cle a convenient means of retJ-leving data, and

R0047880



R0047881



enormous costs required for ltm de~.and maintenanco of a new system.
This is because EPA maintains the OOES system and pays for the assodated
computer resources. However, ~e problems asso~ated with the need for local

control would remain, as would lhose stemming from the rn~nton~nce of both

have to bear the potant~ly high cos~ of lhe ODES refomlat1~ llnd data
subrn~sion process.

Dischargers lhet have receiv~l a 301(h) waker are required 1o subndt dam to
ODES. Since none of the major cisc~ in SME has a 301(h) wa/ver, lhem
are few data from ltm Bay ctm’arely in I’m OOES database.

Since ODES was in~dally astabrshed ~ as a reposito~/for 301(h) data,
in~al design did not envision the wide range of data types Ihat exist in

monitoring studies in SMB (see Tables 16-18). Accommod~Jng the new data
types that would be needed 10 enccmtpass the range of data shown in Tables 16-
18 would require modifications 10 OOES. Unfortunately, the inflex~bi~ of the
odginal ODES design is not conducive 10 such enhancements. Although U~e time
needed to implement these changes is unknown, it can be assumed 10 be
s~gnificant.

The ODES system is menu-driven and conlains data retrieval utilities lt~ a/low

users to download specific data subsets. Users can combine data from rn~
studies. However, in practice lhe actual usefulness of such facilities would be

severe/y limited by the lack of taxonomic and methodological s~

across studies (as would presemy be the case wi~ any of the data management
options).

ODES is accessible by telephone modem ~a 1tin TYMNET system, lhemby
providing users w~th convenient access without the expense of long-distance
billing charges.

ODES also contains a set of statisl~:~ arK:l graphical toots for o~line aria/yeas with
data stored in ODES. These tools are menu-driven and easy 10 use. Users have
no direct access to the progr~ ernmonment so they are limited to the tools
that have been o~eveloped and insta,ed in the system. Thus, one would not
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Co.sts can be separated into t~.o lypas: one-time s1~rlup costs ~ continuing
maintenance costs. The magn~ude of each is a function of the so.cation and
extent of the data management option chosen and of lhe current ~ta~us of

data. In genereJ, ~J’tup costs will be higher for flexible, ~.~ ~ u~er-
friendly systems than for manual procedures or simple ~ Iiles KK:h I~
spreadsheets. Maintenance and usage costs, however, wn be ~g~ lower

Startup costs can be further divided into two categories: 1) those incurred by the
project as ¯ whole to support those aspects of the data ~ program
that benefit ail users, and 2) those that are borne by separate parlk:ipents for such
things as making data accessible to outside users, quality review and data
corre~on, and internal management and org~

The level of continuing maintenance costs depends on ~ ~ Including
the volume and comi:~ex~, of the ~ta, the frequency and extent of changes, and
the amount and types of use of the data. If data are to be submitted to
archive, there will be ongoing costs assoc~tad wi~ ~ data to ~clhere to
submission stanclarcls. Additional costs will be incurr~l by lhe supporlJng
technJcai data mar~agement st~f to rn~ntain the ~ ~ raspon~ ~o user
requests and needs.

ff data is maintained in some form of distributed system in which each participant
is responsible for its own c~ata, costs are more crdficutt to quantify since
depend on the frequency and complexity of data mquesl:s, Ihe degree of
automation within each organLzation, and the relative quai~ of each source’s

The issue of cost must atways be viewed in the context of benefits obtained.
Depending on the expected uses of the data, the technical demands that will be
placed on the data management system, and the avai~ab~ty of funds ancl staff,
the acceptable cost coulcl be defined in many ways. A higher starlup budget, for
example, may be less acceptable to some, but often lea~ to reduced
maintenan~ costs anc~ more productive use of personnel
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In Table 19, we include rough est~netas about costs that might be aasodated with
the diferent options (~iscussed in Section E. It must be emphas~.ed that these
are only guesses based on our ~ experience ancl are not b4sed on any
research. No budgets or decisions should be made based solely on the numbers
in Table 19. Further research, morn information on the level of i:mrticdpal~n, and

an ~r~e~ cost breakdown ~-~ ~ysis ~ be r~r~ for mo~
useful information. For the purposes of corni:~ng the options, the
magnitudes of the numbers are probably morn informal~ than Ihe
magnitudes.

The last column in Table 19 regarcr~ the source of funds is not blsed on any
commitments from the assoc~ed pa~s. Who would bear various costs would
be agreed upon by the participants as part of the clara rnanagemem ~nt

Table 19 Illustrates that we expect the ~Jattup and maintenance costs for Option 1
to be sign~can~ ~wer than ~ o~r ~o otto=. ~ ~ ~
¯ centrai~zed 0atabase system may surpass those of Option 1, they are no~
suffic~em to overcome the tremendous difference in cost.

The main startup costs of Option 1 incfude the initial construction of ~ index
database anc~ the possible upgrad’~g 8ncl automation of individual monitoring
group’s data management systems. The pdrnary maintenance costs for 1his
option involve support for the technical group that maintains the ~ and
fadlitatas data Vansfers among parlic~.

Clearly, the most expensive cx:xnponents of Options 2 and 3 are the accumulation
and loading of historical data ~ the continuing input of new data to either of the
centralized databases. The magr~ude of these tasks should not be
unclere~mated. They are the most complex and time consuming tasks of any
data management effort. The volume and varh~ c,f data listed In T~btes 16.18
=ustratas the extent of this task.

In the case o~ ODES, eclcl~ona~ problems are introduced that would greeley
increase the cost of !getting da~ Because the ODES formats require much

Pago 10,1
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Table 19. COST ESTIMATES ASSOCIATED WITH THE PROPOSED DATA
LMANAGEMENT OPTIONS. These are range estimates ortly and

~’~ould not be the so~e bests for making budgets or important           ¯
clec~sions. Costs assumed to be carded by EPA are indicated.
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submission to ODES can be extremely high. These costs are incurred even
before undertaking the task of manipu~ng the data into the ODES submission

ODES, and that much of this data will require extensive preparation, we do not

r, feel that an estimate of over $2,000,000 is unteasm~b~.
2

G. Recommendations

We recommend ~e cenval~zed Index as the most appropriate approach to data
management in the SMBRP. This approach is flexible and adaptable and builds
on existing systems and procedures. It recognizes ~ substantial Investments
that have’ been made by individual organizations in their own data management
systems and cloes not attempt to replace these with something else. This
approach is the most cost-effective and does not entail the high atartup costs
associated with the other two optior~.

In addition to recommending this specific approach, we present further ~" ¯
suggestions for modifying and coordinating data management procedures                ~L~
among monitoring programs in the Bay. These Improvements will not only make
~ proposed approach work better but will also Increase the accuracy and cost-
effectiveness of existing elate management efforts at individual rnonitodng

It is premature, at this time, to present e detailed system design for the
recommended approach. Since no formal decision has yet been made and the

nrecommer~led approach may be modified as a result of further discussion among
proj  pe =pe , we  =ve == ed discussion to gener= concepts. U

The following sections discuss the vark:x~ reasons for recommending the

The centralized index option is appropd=e to the level of financial resources that
are available. The initial startup costs are relatively low and the annual                  I,
maintenance costs are minimal.
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Since =, cetalogue of evaila~a data would be reauired for any overview of regional .- O
monitoring activities, the additional cost of derail)ping a user-intm that
simplifies and enhance the use of the index would pay for Itseff in reduced labor

"~ higher quality data.

The cost of loading all of the htstodc~ data Into either a new centraized cl~tabase
or ODES is prohibitive, especi~ly since much of the data may nevar be used.

’- 2Subsequent data submission costs are also high and difrx:ult to justify mlatfve to

The main risk in a data management WoJect stems from maldng a large I.~-front

monetary commitment to a system that might fail or be of very little bene~ The

"on " ’ esthi dsk because up-front oosts am relatively low.
,,.=., ~p-~TOm COSTS ~3r this option would be a) building the index database.

and b) upgrading the data rr~nagemerlt systems of the part~p~nO mordtoring
groups. These tasks would not require a large commitment of resources. In          .-,
themselves they would be beneficial regardless of the direcl~n the system
evolves in the future.

The construction of a data index would involve collecting only the infomlation
necessary to allow users to find and access any of the ava=lable data. It would
provide a valuable rogion-wide resource without imposing �ostly ~
procedures.

Upgrading the current data management systems of the monitoring groups is a
ancillary componem of the recommended option. This is something that would
directly benefit the monitoring groups and would pay for itsaff in reduced labor
costs. Some groups have or soon will have well-devaloped systems and very little

additional programming will be required to facilitate ~ in this IXOJeCt.
Other groups are already considering upgrading their systems, and patlJcipation
in this project will reinforce a oecLsion to proceed in this diractJon. R is important        "

to recognize that making the changes necessary to implement this option will not
prevent any individual monitoring group from working with their data in their own        -

ways.

P~el~
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The major monitoring groups want Ioca/co~lrol of and Immediate access to their
own data. The recommended option is cor~stent with this desire. The ~ingle
official version of each dataset will reside =t the computer system of the owner of
the data. This w~l~ prevent the dangerous proliferation of different versions of the
data. ff multiple versions are ganeratscl for some reason, the Index w~l list each
with descriptive ~

they will be the most motivated to take 0==od care of their data. Because R does
not interfere with these need, this option is most likely to er~lt cooperation from
the participating monitoring groups. This option does not fome them to help
maintain a second data managernant system that they will ~ never u=e. In
addition, the obligations that will e~st under ~is system (e.g., ~
stanclarcls) are in the long-term interests ofthe pe~ ~. We
recommend that monitoring groups perticip~te in decisions on =tandan~ ~
system design. This approach st’,ou/d mir~r~ze the use of mandates ~ threats
(loss of permits, etc.), and provide motJva’~n for cooperation ~ they will be
part of the process of building the system. The spirit of this idea would be
contradicted if we were to mandate lt=t all monitoring groups utilize a particular
centralized data management system ~ ~lopt many already-established

This is the mos~ flexible of the three option=. Since the data ~re maintained
independently of the index, the system is modular. Individuals can modify their
own data or even their entire data management system without impacting the
integrity of the overall ~

A recent report (EPA 1990) generally cles~ the data management systems for
seven Tier I NEP programs. Six of tt~e sev~ programs have imi::~.nanted or are
in the process of impleman~ a centralLT.ed system of some sort. The Puget
Sound Estuary Program is implementing a =ispersed system rv=mewhat sirru’lar to
the recommended system in ~ task. If the dispersed option is chosen by the
SMBRP, the experience of the Puget Sour=d program will be especially valuable in
designing the SMBRP system, ~though input from all the progr~’ns w~l
undoubtedly be useful.
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Further Recommendatin~
We present further suggestions for coordinating data management procedures
among monitoring programs in the Bay. Such coordinated procedures will be an
important part of any dispersed data management Wstern such as recommended
In Option 1. In addition, these f~:cmlm~ld~ irnptovements will increase the
accuracy and cost effectiveness o/existing data management efforts at individual
monitoring agencies.

comparable. This allows data from different monitoring programs to be merged
to examine larger.scale patten= in the area. At tt~ present time, biological data
in the form of species abundances from any two ofthe monitoring studies cannot
be merged and used in a single ana/ysis. ~ is because the taxonomy (i.e., the
names given the different organisms) is no( consistent amoss studies for many of
the species. This problem is ~ by the fac~ that taxonomic standards
continue to change over time. In our experience, merging data from different
sources with inconsistent taxonomy requires a large expenditure of time and effort
to make the taxonomy comparable. This Wocess must then be repeated each
time the taxonomy changes in ~he crigine/datasets, ff two groups are modifying
clatasets simuttaneously, this can quickly become unmanageable.

The SMBRP should support or encourage a wo~ group of taxonomists from
the different monitoring groups that w~]l work to ensure comparable taxonomy
among monitoring programs. As mentioned in a previous section, SCAMIT is
currently engaged in such act~,it~=s. However, the databases of the different
monitoring programs are still not comparable. Mo~ aggressive procedures are
required to set standar~ and up<~te databases accordingly. Rather than start a
new group, the activities of SCAMIT ~ be extended to accomplish these

A single official list of taxon names and codes should be maintained for ~ the
laboratories of the mordtoring groups. All laboratories should use the same set of
taxon codes in their databases. When matching taxo~ codes with taxon names,
all laboratories would use the officia/taxon ist. This would ensure that taxonomic
name changes agreed upon by ~ taxonomic standarcr=at~on group (and
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r~ected in the official list) would be used by ~1. It would a~so standardize the

L~oelling of the different taxon rmrn~.

The t~xe found in the different rnon~o~g progr~ns stxx~d be periodicMy

~ , ,,~ u~ nave oeen g~van �l~fferent taxonomic i~e~.~.
Thus, discrepancies in taxon lists an’long laboratories should be exBmlned to

2confirm lt~ they me in f~c~ clue to the presence of �liffemn~ ~

The level of taxonomic expense varies ~ ~ monitod~ Isbor~x~
~eads to varying ~eve~s of =xonon~c raso~on       ¯     ¯    2.
would be for ~11~K)rato~s to send organisms from ~ ~ I~onomic group

~ the se.me experts for ldantific~on. For some very ~ge ~ frequer~ foun~l
taxonomic groups such as potychaetes, this would not be pmc:~. However, it
would be practica/for smaller groups or for lt~ose species of larger groups whose
taxonomic lder~ication is uncertain or dif~ult.

There are other procedures often used by taxonomists, such as exchange of
organisms for identification, and specimen archives that should be encouraged.

The above sugge~ons necessitate the active and time,~ Vans~ of Information
and feedback among the different monitoring laboratories.

As w~th the biological data, it is important to be able to merge ~ clara
from the different monitoring studies to examine larger-scale patterns. A group

8
representing the different monitoring laboratories should be focmed to i:xomote
standardization of methods and un~ for measuring and repott~ environmental
measurements.

There should be no need to justly the importance of h~ving ~ ~ The
SMBRP could encourage data accuracy as foaow~.

In our experience, we have found that many types of clata errors are Predictable,
Accordingh/, we have develobed a standard set of data chack~ procedures that
w~lf find most of the prec~ictable errors. Other ~’pes of errors w~ not be so
predictable and finding them requires skill, experience, and ~

Pege 10~
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A data checking procedures manual could be distributed to the monitoring
groups. Set procedures for railing the ~ types of errors could be listed,       "
aJong with general principles for fincrmg the more subtle types of erro~

The manual could provide concrete ~=amples of d’~erent kinds of errors Ind
Include information on using software to automate many of the data chicks. For

- 2example, a large percentage of the data error= can be found during dlI ~
with a good data entry program thet uses double data en~f te<=tvCquee
automates error checking against valid values.

In the index database, each set of data should be given I qual’~y code beIed on
the extent of error checking applied and feedback from users of the dIta. The
code could give users an idea of how much more checking should be pedom~:l
before using the data. Such ¯ code may encourage the monitoring groups to
conscientiously apply the r~:ommen~ed data checks in order to obl=~ I
favorable cocle value and lend ~ to their ~

Often, errors are not found until the data are analyzed or rechecked. When
errors are found by users, there should be established procedures for reporting
the error, fixing the error, and making sure the error is corrected in the ~
database. In addition, error con’ectJons should be documented in the index
database. Wrth such documentation, users obtaining the same data at an earlier
Oate can find that changes have been made and respond accordingly. Also, the
history of the data corrections may point toward some fundamental ~ that
may remain tn the data, or, on the other hand, may give confidence that most if
not all data errors have been already found during frequent usIge.

It would be desirable if the data were exchanged in some standardized type of
format. This would simplify the exchange process and subsequent use of the
clata since the user could expect to receive the same data format regardless of
the data source. A working group representing SMBRP ~ the pattidpating
monitoring groups should be fomled to design and agree on data exchange
formats.

The SMBRP actNitJes logically involve the entire southern California area. It is
clifficull to consider SMB in isolation from surrounding areas, especially linCe
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reference areas. Coordination of SMBRP ~ with those of monitoring
groups in these other areas is strongly recommended. Spec~cally, it would be

beneficial to include these other monitoring gtoupe in the SMBRP system design
and ~tandarde .ctiviti..

1
Fu~ally, monitoring in southern California rnay eventually become more of a single

2regional monitoring plan rather ~ many dboonnected progr~rks. The
suggested expanded coordination of data m~nagernent and standarde ~ctivitias
will fecil~tata movement in It~

Our intention in Task 4 is to describe, assess Ihe feasibility, and reoommend
general approaches to data management for SMBRP. We have deliberately
¯ voided a detailed description of a ~ system for four main masons.

First, the general approach must be approved by the SMBRP management

committee. This task was intended to assist in this decision. Until this is done, it
does not make sense to engage in a detailed design of a data management

Wstern.

Secondly, success of the recommended data management system will depend
on the cooperation and resources of the moni~or~g entities. It will be important to
receive their input and commitmonts before I:Xoceeding to a more detailed level of
design.

Thirdly, many requirements of the data management system will become
apparent as the Level III and level IV monitoring objectives and tasks
developed. A clear vision of the required uses of the data management system
will help ensure the success of the project. However, it will be important that the
system design include some flexibility and ge~u~ality to accommodate unforeseen
needs and evoking technology.

Finally, detailed design of a data management system is beyond the ~K:ope of this
report. Following approval of the general ~:~:~oach by the SMBRP Management
committee0 the detaiiecl design should be implemented. The experience of the
other NEP clara management groups (EPA 1990) will be valuable in this task. The
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monitoring entJt~s should also partidpate in the det~ed design, since they will be      "

responsible for in~ementing a msjor ~ of ~ system, regsrdless of the option

The EPA (1990) report summarizes some issues which will be relevant to the
~Jbsequen~ p~nning 8ncl design of the datB msrmgemer~ system. Some of these

2

participants, �ompa~,~ of tt~e data w~ Geographic ~nformatJon Systems ((;~S) ’

!

R0047893



r, V
r 0
r" A. Summary of First Year Monitoring Work.

The monitodng assessment (’rask 1) provides informMion on currant Bay
r .
I. ~monit.onng. The uncoordinated nature, and g~q:)s in current monilodng programs 2nave oeen well clocurnanted, and lt~ere is good agrsement among regu~ory and

clischarge agencies that better coordination of man/toting is needed. The NRC
stuo~/recommended, ancl we support, the deve~ of e SMB regional
monitoring program.

.To guide the development of future monitoring programs in the ~ the s,~
is the determination of management and scientific monitoring ~. U’"’.~;

concensus building process, the Pulse of the Bay Workshop prmlded the
opportunity for regulatory, resource management, discharge agency, and
scientific perspectives of monitoring to be comparecl and discussed. The

1~ workshop provided considerable guidance In the form of monitoring principles,
priorities, and Level I and II objectives. Future monitoring programs should

~ Include these results in their design.

~.~

~
The most importam management and public concerns for man/taring are:

!~ " IS it safe to swtm In the ocean ?
I~ - Is it safe to eat the ~ seafood?

Are fishedes ancl Other living resources ade~

Is the health of the ecosystem being

The most important monitoring principles ~re:

Base monitoring on clear management and ~
objecwes.
Monitor long-term trends.
Stanc/arclize mortaring methods in, a/! programs

-
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The highest monitoring priod~es ~re wetlands, kelp beds, public health issues [eat

fish, swim in the ocean).

The most important product of this ra~t year’s efforts is a set of fom~l
management and scientific monitoring objectives (Tel:~le 20). These objecl~ms
may now be used in designing fu~urs SMB ~g wograms. ~, ~
list is incomplete as the workshop d,d not allow enough time to frame objectb~s
for all living resources or any of the ecosystem (Concern 4) questlor~

The current collection of uncoordin~ed ~ management systems in me in the
Bay are not suited to meeting the needs oflhe SMBRP. They do not perm~ the
easy retrieval and combinat;on of ~ from different programs. Three
atternatlves for the SMBRP were cons~lered. The preferred option is one that

would enhance the existing system by ~dding a centralized data index and gh~ng
a working group the responsibility for developing and prom~ng common
standards for quality control, ck~a fom~ts, and data transfer proc~::lt~s.

This option has the benefits of relatively low start-up costs, of rnain~ ~
control of the data, and of being flexible enough to change as future needs
evolve. The other two options considered, bu~d’~g a new centralized system
using ODES as a central repository for ~ the Bay’s data, had serious Ct’awbec~.
A new system would have very h~gh start-up costs, while using ODES would entail
high costs for converting data to ODES formats and subm~ng deta Ihrough
ODES process. In addition, both these less favorable options would remo~

control of the data from local users. Fr~ly, given past experience, it is ikely that
there would be delays before data sutxnit~d to ODES were available to be

accessed and used.

B. Incomplete Monitoring ObJeellv~

Monitoring objectives for many rNing resources (Level I, Concern 3), and
ecosystem (Level I, Concern 4) elements were not completed during the Pulee of
the Bay Workshop. Before proceeding f~’ther, objectives for these elernenls
need to be completed.
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Objectives for ecosystem monitoring were clffficu~ to obtain using the framework
model and ¯ different approach might be tried. We recommend that these
questions be refan’ed beck to the SMBRP TAC to (xxnplate the objectives during
their regular meeting schedule or through sub-corntt~eas with people who are

should then be delivered to the MC for their discussk~n lind I~oproval. Sever~

iterations of trds process may be required, but the end product (objectives)
should be reflective of the thinking of the SMBRP ~s a whole.

C. Recommendations on How ~ Develop ¯ Santa Monica Bay
Demonstration Monitoring ~

Changes in the way monitoring is done wzli certainly be difficult to make. The
numerous management, regulatory, pub~ concerns must be coordinated so that
all concerned are satisfied that any changes made will meet their existing or

anticipated monitoring mandates. One way to ease the d’~cuity of making these
changes is to establish e demonstration mordtortng program that will test the

~ectJveness and efficiency of any new monitoring desert.

The State of the Bay report recommended such e program, and the NRC study

recommended a strategy for designing and ~ monitoring programs
(Figure 7). Using this as a guide, ¯ s~’ategy speci~ das~gned to guide the
SMBRP to a SMB monitoring program is also shown.

The SMBRP is presently at Step 1 of the NRC d~arn: Defining Expectations and
Goals. This first year SMBRP mon~ project has produced many of rite
overa;I goals and objectives for a SMB mon~ program.

Based on the objectives agreed upon at the Pulse of the Bay Workshop and
developed in subsequent TAC meetings (as suggested ~ Section 8), technical
workshops should be held to consk~r ~ I! - IV monitoring object;~es (Table
6). These measurement goals (i.eval III) w’,::l tect~ccal ~ and methods (Level
IV), inckJde details of what, where, when, ~ how monitoring is conducted. For
.exam’ple, those interested in chemistry measurements would develop detailed

sampling methods ~nd measurement protocc~ for use by ~ monitoring
agencies. Similarly, other technical spec~--ts in wetlands, fisheries, data
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Table 20. PROPOSED MANAGEMENT AND SCIENTIFIC MONITORING

LOBJECTIVES DERIVED FROM THE PULSE OF THE BAY                                 ,..
WORKSHOP.

Pubic heeJth slandards using ¯ I~lJ~e ~ Indicltori (vftules, bac~Mil, toxic
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Omanagement, etc., would ~ such irmnx:tJom. These steps are important
because they directly acldress the �omparab~ of monitoring data k:lant~d as a
major monitoring problem (Task 1). From ~se technical workshops, a draft

monitoring plan, including plans for I DIMS, can be Ixoduced.                   -

Many of the technical details are ak’eady being considered. The Southern "
California Association of Marine Irawtebra~ TaxorKxnists (SCAMIT), Ihe

2Southam CaJ~orr~a En~ronmant~ Chemists Sodety (SCECS). and the Soumem
California Toxic~y Assessment Group (SCTAG) have active wograms for

intercafibration and standardization of methods (el started a~ SCCWRP).              -
Analyses of sampling rel::~:~on and ~ power has been conducted for
many types of data (EPA guidance documents) which will be useful for sampling
design �onsidarat~:x~.                                               ..

A draft rn~)nitoring program should be completed and approved by the SMBRP

TAC. The Management Conference may then mcomrnend mechanisms for
implementation and demonstration of the SMB MorCtoring Program. Mechanisms
do not currently exist for re-estabflsNng monitodng regulatory rest.
Agencies mandated to regulate rno~ are not prepared or willing to ~ve up
the responsibil~ they have on the process. Numerous questions such as, who
has responsibil~ for monitoring wetlands, sports catJ:~s, etc. must be

addressed.

Through cooperation and coordina~:~n of local, state and ~ agenc~s, and

the involvement of the pu~ and sden~c communities, the opportunity now
exists to develop ~om our past mc,’~odng expedencas and recommendations of
the NRC study, a comprehansk’e, coordinmed monitoring program for SMB.
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APPENDIX 1.
POINT SOURCE AND NPDES PERMIT MONITORING PROGRAMS

(After SCCWRP 1988)



V
0

(excerpted and condensed from 8CAG 1988 AND SCCWRP 1988).

Quality Section of the Waste Mmagem=~ Division revised their
Surface Water Quality Monitoring Program for runoff in May 1988.
Samples are collected at 35 stal~ons t~ LA. County. Seven
of these sites are near the e~ of their channels to SMB (Figure
1), but all are above the tidal prism ~ are properly fresh water.

1. Baliona Creek ~t Sawtelle ~
2. Corral Canyon Creek at Pad~ Coest Highway.
3. Pico-Kanter storm drain.

14, Santa Monica Creek at Sho~t ~
5. Sepulveda Channel at Cub~ Boulevard.
6. Topange Canyon at Pacir~ ~ Hi~.
7. Malibu Creek at Cross Creek RolL

These sites are sampled differently during =In/w~mher ~ storm flow. In
general, dry flow is monitored monthly ~ storm flow ts monitored for
three storms each year. Measurements include general minerals, bacteria,
petroleum hydrocarbons, trace metals, org~ carbon and nitrogen, oil
and grease, volatile organic compounds, ~ pesticides.

B. Los Angeles County Agricultural Commissioner. The Genera/
Environmental Pesticide Residue Morfitodng Program measures
basic pe~cides such as ch/odn=~l hy=bocl~bo~= and
organophosphates in Ballona Creek at least two to four t~mes per
year. Water, Soil, and plant tissue ~re ~’talyzed. Trace rnetals in
urban runoff is also monitored on a 6Wted, voluntary basis.
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C. City of Santa Monlca. The Department of General Services
monitors the water quarry around the Pico-Kenter storm drain
ou~et. They have also established an experimenta~ ozonatton facility
with suppo~ of the SMBRP.

II. PUBLIC HEALTH MONITORING PROGRAMS

A. Los Angeles Deparlxnent of Health 8ervlces. ,Sampling occurs
on a weskJy basis at 14 shore slations ex~endlng between Venture

¯!

B." Los Angeles Department of Beaches and Harbors. They visually
i monitor water quality along the SMB six)reline and within Madna dal

C. Los Angeles County West Mosqulto Abatement District. This
agency is responsible for con1~olling mosquito population levels

i along the Bay’s coastline. Monitoring is conducted to detect the
occurrence of these disease canying organisms which breed in

D. U.S. Food arld Drug Admlnlllzltlon. This agency conducts
lirn~tecl monitoring on pollutant levels in r~h tissues. Marine
organisms such as tun~, swom~h, shrimp, ~ lobsters ~’e
Infrequently monitored. Seafood transferred interst~e is inspected
thres times per year at the Los Angeles Inte~ Airport.

E. NOAA*NIUonal Marine Flsherles Servl~e. This ~gency is the
primary agency authorized to inspect seafoocl flaring’ted fo~
commerdal use. It is a voluntary effort.
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IlL NATURAL RESOURCES MONITORING PROGRAMS.

A. NOAA National StatUs and Trends Program. F’sh and sediments
are sampled at two =/tas in SMB as part of the NS&T Benthic
Surveillance Program. 11"de Ixogranl ~lalyzas ~ in
=ecliments and fish livers, but not fish IL~ues. NS&T ~ ~mducts

B. NOAA-National Marine Fisherlee Service.

~ 1. ~ Madne Mammal Stmndlna Netwoi"~, collects data on
injured, aick, and dead marine mammals stranded on the B~y

~.
2. The Madne Recreational Rsherv Statistics Surve~ monitors

~ shore stations ancl sport boat lanclings in the Bay.
Recreational fishermen are surveyed at piers, breakwaters,
and boat launch ramps to collect Information On the type of
fish caught and effort.

~’ 3. California Coonerativa Oceanic Fisheries Irr.-~=~,~-.

~" ~ Tl’ds group samples one or two sltas in outer
L. SMB. Data collected quarterly Includes temparatum ~

,,: salin~ profilas, and c~orophy, (phytol:~’~)
! i= measurements. Icl’~yoplankton and zooplankton species,

abundances, and biomass are measured from the water
4~ surface to 210 m quarterly every three years.-

Callfomla Dapartment of Fish and Game.

~. 1. State Mussel Watch Proorarrl, Mussels are co/lacteal from
" two st~ons in SMB at harbor, Inte~dal, and buoy stations

- peVoleum hyde, selenium, ancl trtbutyl-tin.

. 2, Commercial Passenaer Rshin0 Vessel Study. Operators
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~ numbers caught, houm ~shed, number of ~glers, port
of landings, DFG block fbtmcl.

3. _Soortfishina Monltom. Recmalk:x~ ~nglers and ~ommercl~
l:mssenger fishing v~ssel ang~em are ~ for Ipecies

Pela_aic Fish Surve_v_. ~ ~lrdine, fft~c~eml ~d
~nchovies ~’e surveyed two to four tlmas per year to

Ichthyoplankt~l ~r~ ~ ~’tnu~lly, ~ld ~ beds ~

5. Commercial Sale Sufve~v~,, Commero~ ~ ~ of
ma~ine fish ~ invertebrates are conducted. Prices.

~ 6. Rsherv Assessment Pr ~o0mql Th~ program monitors the
i commercial fish catches dagy in Los Angeles/Long Beach
! Harbor. F~sh �ounts ~ ~ ~re ~ for

!
determination of fishing ~ on ~ populmions.

I 7. live Bait Catch M~Itorino Pro~am. This program produces
! information on recruitment Of sardines, anchovies and

~ mackerel, as well as the praserK=e of abalone and =e~

8. Marine Mammal Monltorina Pmoram. This program Ixovtdes
informal~on on interference of mammals with fishing activ~es

Gill and Trammel Net Rshln~_ Monitorina Prc~_-~,~ This
program documents the caIches of net fishing activities
including the taking of ~ea bin:Is and rnarnrnaJs, ~ non-
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V

SUMMARIES OF IMPACTS IN SANTA MONICA BAY
L

These summaries were used at the Pulse of lh~ Bay Workshop to familiarize non.

technical participants with Bay impacts, They were not intended to be definitive

LEVEL I: BROAD CONCERNS
2

Is l~ s~fe fo swlm ln ~’~e ocean?

BACKGROUND SUMMAR( - SWIMMING

The primary sources of pathogens are human and animal f~x:aJ material. These

enter the’Bay through the Hyperion and Whit~ Poin[ w~stewater outfalls and in
river and storm drain runoff. The main sw~ rei~ed health problems caused
by these pathogens are gestmentaritis and eye, ea~’, and throat infections. These
sources are also the odgin of much of the toxic �or;lai1~nafio~ in lhe Bay.

PotentJ~l swimming related heath problems due to toxins (from skin exposure,
sw~iowing) are very poorly understood.

Since the wastewater outfalls were moved offsho~ and to deeper water,

contamination along the shore from this source h~s decreased markedly. Ouffall
plumes may reach shore and occasionally cause e~veted counts at nearshore
stations beyond the surf zone. Less is known about the transport and fate of viral
pathogens. During heavy storm flows, ~ at ~ North Outfall Treatment
Faci/ity cause raw sewage discharges into Ballona Crick ~ from there into the

These flows are not treated and empty db’ectly into the .surf zone, often directly
across beaches. They can thus be a ~eater d~ect r~k to human heath than the

oulfaJIs. However, flows from It~ ~ ~e inl~’mittent and bacterial counts
~ong the beach may exceed hea,’th ~ ~ alter rainstorms.
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At present, bacterial �ontam/rat~ is assessed by measuring the a0undance of            L

fecal and total coliform bacteria. Enterococcus bacteda are also counted in some      -

Enterococcus was better correlated with human Illness (gastroenterttis) than were

- 1

Depending on their chemical Woparties, some toxic �ontam.~nts can dissolve ’- 2
¯              into the water column wh~ off~ars remain bound to particles ~d ~ to the
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_          LEVEL I: BROAD CONCERN8

~’

BACKGROUND SUMMARY - EATING SEAFOOD

othar or-- ."~e e~rec"s ot DDT end PCBs, w~ lesser concern aj:K)ut metals and

, assessments that have predicted elev~ed c~ncer risk under’ ~wne

. c~::umstences. In particular, demers~ ~ from the PaJos Verdes Shelf around
~, the Whites Point outfell present ~ risk.

Not all species of fish encl shellfish have ek~vated leveis of
Demarsel fish t~t are attracted to enriched ben~c communities around
wasteweter outfa~ls (pen~cu~ly the wh~e croaker) have the h~ghest levels, s~ce
they ere feeding �lirect~y on organisms that I~e in contaminated sed’,’nents.
Pelagic fish ~ feed on plenkton or other pelagic fish have much lower levels of

~~a~_~S_i.milar~y, not a~l h~’nens are a~ oquaJ risk. Concern has focusedw,-,,o, ,,y suos~stence and sport fisherman who consume larger amounts of
IocaJ seafoocl than do other resk:lents.

Assessing risk is difficult because it has to be estimated based on vark:~s
a-~U’nl~ons that are themseh~es n.~ well defined. In acclcl~on, FDA limits are not
esta~,ishecl for many contaminants ~nd are based on nat~ona~ average
consumption rates. There is some concern
applicable to subgroups ~ regularly consume large amounts of �ontarr~a~:l
seafood.

P~oe
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LEVEL I: BROAD CONCERNS                                             L

Are fisheries an~ other living resources adequately ~

BACKGROUND SUMMARY. KELP BEDS - 2
Kelp be~s exist in the Bay only a~ points ~ ~e MaE:)u coast and the ~
Vem~es Peninsule. They are used by rec:reatk)naJ dlvers ~ sport ar~               "-
comrr~mi~l fisherman and the canopy is harvested fix comme~al produ~ such      ’
as ~lgin. Kelp beds a~so provide e habitat for ¯ wide ~ of invertebrate and        .-
fish speCmo

.

Kelp bed~ are affected by both natural and l~.~an ~s. Some
disturbances are more important and/or understood better. Disturbances that
are both important and well understood should be monitored, while tho~ that are
important but less well understood should be researched. Those that are less         "
important, even if well understood, =tx:x~ be I lower priority.

Severe storms can severely damage kelp beds by ~ up plants by the .
holdfast. El Nifio events cause low levels of nutrients in surface mrs, ~
starving kelp becls and contributing to extensive dlebacks. Upwelling ~mngly
affects kelp’s growth rate since it supplies nutrients. At times, blooms or
invasions of grazing invertebrates can destroy ff~e canopy when, for examl:~e, an
El Nifio reduces the abundance of predatory fish that usual/control these r~
herbivores. In addition, competitive relationships with other algae and the -
complex interactions that determine un:tdn grazing can influence kelp recruitment
and =urvi~. _

Kelp cloes not reproduce and recruit successfully every year. Strong pulses of
recruitment occur (:luring wino~ws of opportun~ when light, temperature,
nutrient, and substrate conditions are optitnaL

Human activities aJso affect kelp beds. Commercial harvesting periodically
removes the canopy, atthough this does not cause permanent effects.               -

Commercial urchin fishing can contribute to kelp surviveJ by removing urchins that
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o~erwise might graze kelp I:dants. Wastewater outfalls might affect kelp growth
by increasing ~ levels of nuldents in t~ nearshore, but tt~s has not been

tJrne after storms. This temporan~ reduces kelp grow~ rates.

Because of It~e rnu~jde of nabxaJ and human disturbances tha~ Mfect kelp beds,
and because of the comp~x ways in which they Interact, there is no one simple
measure to use for ~. Area and clensity of beds, reprodu~ success,

these must be interpreted in light of crBnging natural background

ll
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BACKGROUND SUMMARY - PELAGIC RSH

Pelagic (water column) fish such as mackerel, bonito, anchovy, barracud~ and
yallowtall clominate ~ sport and commercial fisharias in SMB. These fishes are
affected by born natural and human ~Isturbenc~s.

In general, natural variations are more Important than human activities and it is
extremely difficult to isolate the exact impac~ of human activities. Because
pelagic fish are migr~)ry ~ reproduction end spawning often occur outside the
Bight, human activlt~s within the bigt~ do no( have a �onltolling influen~.

The pelagic fish community is nota~ for Its ex’o’erne variability. El Nif~o e~nts
and shifts in the California Cunlnt system cause marked ~ rapid changes in
species composition and distribution. Warm.water southern species predominate
dudng El Ni~o events and northern, cool-water species at other times. In lldditJon
to these short.term changes that occur on a scale of one to several years, there
are longer.term trer~s and cymes. For example, during the last 1800 years,
peaks of sardine abundance l~’ting ~0 to ~K]O years have alterr~ted with ~xtreme
lows averaging 80 yeats. During ~ sa~T~e period, anchovy abundance defined
steadily for over 1000 years.

Commercial ~nd spo~ fishing combined represent the largest human ~ on
pelagic fish in the Bay. While millions of fish are c~ught each year, ~ level of
c~tches seems to respond more to oce~K)gr~ohic and clirn~c conc~ior~ (e.g.,
El Ni~o events) ~n to ~ level of local fishing pressure. Co~I power ~
entrain and kill large numbers of lance with their cooling water. However, these
numbers are a very small frac~on of Ihe numbers of larvae 1hat die naJurogy.
Similarly, power plants also Ig]l adult fish that ere impinged on cooling w~tar intake
screens. The numbers of =:lults ~ however, ere a small fraction of the
numbers t~ken in the spor~ oncl commarc~ fisherJas.

~ional red 1~des can cause fish lels, som~mas over an ex~ansive oroa.
Poorly understood ecological in~erocl~ons ~ predators, prey, and compelJto~
c~n also affe= abunclance ~ dW~lx~n. For example, sh~ts in the C~ifomla
Curren~ a~fect zooplankton popula~3ns dr~’nst~cally, changing the pray available
for ma~y pelagic fish species.

!
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BACKGROUND SUMMARY. COMMERCIAL SHELLFISH

The imp°ttant shellfish in the bay Im lobsters, urc~ rock crabs, abalone, and _

Commerc~ and sport fishing have had severe ~ on abaJone and urchtr~       -"
Diseases of naturaJ odgin occaslon~ly dedmate

encrusting community on natural rock bottoms in It~ aria. ~ in turn may hive      ..

¯ ~nce this is
¯baJone and urchins due to overfishing, changes In the abundance of outer          -
shel~sh ~re poorly understood. These m~y reflect the Influences Just memloned.      "

n
u
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BACKGROUND SUMMARY. MAR~E MAMMALS

M~ne mamma~ (gray ~ales, seaJ.~, sea ions, .,,,,..,.~, use
_         in b~e Bay. Because °f me ~ifficultY of ~ ~,ese anknals, and because many

P~.lo ’~
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BACKGROUND SUMMARY - MARINE BIRDS

The ~)undanca of marine birds In SMB Is extremely seasonal. Dlverslty and

¯ bundance increase in the w~nter and ck)creasa In the summer w~h the ~ and
departure of migratory species.                                      -

The major human Impact on rna~ birds in ~ Bay was the effect of DDT on
"- 2reproductive success of the bn:~wn pe6can. DDT.causad eggshell thinning was

severe in the Ig60s and 1970s but is not now a major problem since discharge of
-DDT through ff~e Whites Point ouff~ has been v~tuaJly eliminated. Reproductive
,~luras since then have been correlated w~h reductions In food supply th~ may
_have been caused by E] Nif~o events. While DDT effects are well documented for

other rna~ine bircls in the Bay.

Other bird species are Nso affected when El Nif~o evants change fish

commun~as in the Bay. Overfishing of the northern anchovy could affect the
brown pelican, which depends on this fish for food. Small numbers of birds

drown in commercial gillnets in the outer part of the bay. ff an Oil spill were to

occur, it could have short-lived but potentially severe effects on local populations           JL~
of marine birds.

The loss of wetlands habitat and development along the shoreline h~ve restricted
’

breeding and feeding areas for seve~a/species of shorebirds. Of pa~cular

concern are the Belding’s savannah sparrow and the California least tern.
r’~

- U

- r
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BACKGROUND SUMMARY - DEMERSAI. RSH- Demersal (bottom ¢twelling) fish such as halibut, croaker, and the ~,K,~4~, ,~
flatfish are Jrnportant sport 8nd commercial species in SMB. These fishes are
8ffected by both natural and human disturbonc~

_ As with pelagic fish, dernerseJ fish are strongly affected by natural ~
events such as El Nii~os and shifts in the California CL,’mr~ ,~,~,,~- -~.’-=’-~" ~’_"          2
the abunclance of (:/eme ......... ~ ...... ’-,,-rsal fish dropped rnarked/y during the 1957-59 El Nl~o,

_ ,,~=-oo == ~o. However, because they are more resident in the Bay, come into
o~rect contact with contaminated sediments, ~ feed on altered benthic
communities, they are more direc~ impacted by human ~-’ttvitles.

There is also some potential ~ overflshing of particular species. However,
because most species have planktonic larvae and/or Juveniles, recruitment is not
nacessarily clepenclent on local populations. For oxamp/e, juvenile rockfish may
travel hunclrecls of kilometers in the Ca~forn~ Current before settling to ~
bottom. Development in Marina Del Rey has restricted nursery areas for halibut.              ~.

_ The best-undarstoocl human Impacts stem from wastewatar outfalis. There are
~’~

_
two broac/c/asses of impacts, stemming from ~ontamination of the bottom

sediments ancl from Organic endchrnent of these sediments. Where

contamination is high, pertJculady around the Whites Point outfall, the ~
and abundance of clernarsal fish drops, inthe last 15 years, ~ area showing
such impacts has clecreased markedly, around both Whites Point and Hyperion.
Where con~on is lower, Organic enrichment from the outfalls increases
abundance of benthic organisms. This increase in prey results in increased              n

~ernersal fish abundance (particularly white croaker) and biornass. However, not
U_ all clemersel fish respond positively to this enrichment, anti the outfalls therefore

alter the natural demersal fish corr--.

Sediment contamination is also linked to diseases ~1 abnorma/ilJes in dernersal
fish. Fin erosion, especially in Dover sole, is highest around the Whites Point
ouffaJI. The incic/ence of fin erosion has clecreased in recent years ancl is lower

than that in contaminated regions in other parts of the country. The picture is less
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-V
c~ear for epiderma~ tumors, liver Ibnormal~s, and oral papalom~s. These effects _ 0
show no c~ear pattern with distance from ouffalls and often occur in f~sh
populations in uncontaminated areas. They may rosult from natu~ stresses and

_
from more widespread contan’cn~on in the Bay. In adcr~on, high levels of DDT
and PCBs have been assodated with diminished mproduclion in ~3¢ne fishe~

-/
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- BACKGROUND SUMMARY - WETLANDS AND ESTUARIES O

- The primary wetlands ere~ In U~e Bay is ~e Ballorm Wetland. Them is ~, smaller
area of wetland at Malibu Lagoon. 111ase areas are characterized by marsh

veget~on ~ncl ere hab~t for shore end marine birds, in~uding the Belding’s
~vannah sparrow erKl the C~fom~ leest t~n. In 8cldition, several specks of

fish historically were resident in the wetlands and others, psrt~ ~ halibut,

_ fluctuations in rainfall and ~ flow, Is w~l as of movement of the mouth of the
Los Angeles River which = disch -ged  rough San Pedro Bay.

i-
-- Both ereas have been heevily impected by ~ control, mo~ conltol,

- rec/ernation, dredging, river channelization, and construction activities. This has
- resulted in severe recluclJon of wetland ~rea ~ alteration of wt~t remains.
- Storm runoff from the Venice canaJs and high organic input have contributed to

_ low plant and animal diversity, compared to other similar w~iands.

_ Contamination of Marina Del Rey with Idbutyl-tin from ~J-fouling paints may have

_ contributed to reductions in musse~ populations ~xI may have ~ffectecl other °’~

_ organisms such as crustacoar~.

~.~
- Rows clow~ Ballona Creek carry debris, human and household waste,
- contaminated runoff, ~ occaslor~ sewage overflows from the Hyperion North
- Ouffall FaciliJ~. Some of this �o~anlina~ enters the wetland while

- remaincler enters the Bay. The po/lutant load in the ~ediments at the mouth of
__. Ballone Creek is tfighar than in nearby ~
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LEVEL I: BROAD CONCERNS

BAGKGROUNO SUMMARY

The separate components of me SMB ecosystem (e.g., phyto. ~ zooplankton,
benthos, kelp beds, seabirds, fish, end physk~ and chemical characterislics of
various habitats) interact in ways e~t are not necessarily revealed by studies that
focus on each component in ~ Impoftent processes and fluxes of energy
and material link these components in ~ ways. For example, plankton
productiviJy is influenced by oceanographic processes ~ is in turn an important
source of energy for fish populations. As ~Xher example, sediment transport
processes affect benthic communlt~s and have a large influence on the rate end
clirectJon of contaminant ~ through the Bay.

While these different ecosystem componems influence each other, they do not
~v~ys clo so in easily understood or predk~able ways. There is a large amount
of natural variability in IndividueJ popula1~:ns and their distributions, as wall as in
the ways the links between ecosystem components operate. Thus, the natural
ecosystem is not often stable, or static, or even vary predictable. However, there
is legitimate concern that perturbations from human actMtJes in the Bay may be
large enough tO push the ecosystem beyond the bounds of even natural

Understanding the effects of human activities on ~ ecosystem of the Bay
requires viewing, studying, ~nd rn~ this ecosystem as an interconnected
set of component3 and processes. This will require different kinds of data than
are gathered by current monitoring programs that consider each component in
IsolatJon. Some, but by no means all, of the information needed for such studies
is available. Further, there are no wel~-imergrated programs dedicated to studying
the Bay ecosystem, as opposed to ~ parts of the system.
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APPENDIX 4
PULSE OF THE BAY WORKSHOP

AGENDA

_ DAY 1 September 18, 1990

_ 8:00arn Regi~ and Colf~
i 9:00anl Opening Session

-why Uo~o~ng ObJ~W’~rn Bchbaurn
- -Panel: Monitoring Objectives from different
- -Exp~ana~on of Workshop Proc~ums-~ock
~ Oemstein.
_ lO:158J’n OtoBk
_ 10:30am Work Groups

_ 11:00am General Session
12:30pm Lunch

- 1:30pro Work Groups

- 3:10pro Work Groups
- 4:30pro General Session
- 5:15pm Social Hour
_ S:30pm ~
_ 7:30pro Evening Activities: Role Playing Scenarios-
_ Interaction between science and ~

Day 2 September 19, 1990

9:00am General Session
- 9:30am Work Groups

10:30am Closing Session
_ 12:00pm Workshop Conclusion
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APPENDIX 5

PARTICIPANTS OF THE "PULSE OF THE BAY" MONITORING WORKSHOP

Robert Grove Southern Californi~ Ec~son
Michael Moore Orange County
Paul Michel E.P.A.-SMBRP
Craig W;Ison** Cal’rfomla State Walsr

Resources Control Board
Danny Waish Speclai Consultant to the

SMBRP
Cliff Gladstein Assemblyman Hayden’s OfrK~
Ed Anion California State warn.

Resources Control Board
Jim Stahl _Los Angeles .County

,sanitation DisUlcts
Bob Miele _Los Angeles .County

Sanitation Districts

Dr. J. Patton Rimer _Dept. of Mechanical Eng.
~ b-’tate ~’oly Pomona

FaiJc~a Marcus Los Angeles Board of
Public Works

Mike Kiado Caiifomia Dept. of Heaith
Services-Enwronmentai
Management Branch

Nan Mearns** N.O.A.A.

Jim Do~ C~ of Los Ange~s

Harry Serayclarian E.P.A.

Ed LJu** U.S.E.P.A. Region IX
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V
Mark Gold Heal lhe Bay

/aron Setran U.S.E.P.A. 1,
Paul Jones U.S.F_P.A.

_ Sl~Y~anie Wilson U.S.F_P.A.
Janet HashJmoto U.S.F.P.A.

- Kevin Herblnson Southern Cal. Edison
we. SMBm,/, ,OC

- James Allen MBC Applied Environmental

_ Dwayne Maxwell Dept. of Fish & Game

- Catherine Tyrmll Director, SMBRP

- Rainer Hoenicke SMBRP ’/
Lauma Jurkevics _Regk:~d. Water Quality Control

- Guang Yu Wang SMBRP ~,~ "

Xavier Swamikannu _R_~ ~onal Water Quality Corm’ol

- Ka~ryn Karrer Los Angeles Department of
_ Water & Power

_ Bruce Posthumus L~g~nal Water Quality Control

_ J. Michael Lyons
~l~dXx~al Water Quality Control

Cl’~rles Vernon Regional Water Ouality Control
- Board

Jack Petralia Los Angeles County Department

Robert Ghirelli R=~.i~o~’~l Water Quality Contr~
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C~ades T. Mitchell        MBC Applied Environmental

~ McCol~om          Los Xnge~s County Public
Works

Fish&Game
Susm McCabe Rose & K]ndel
Susan Y .odor _University of Soult~m

Californid Sea Grants
Paul Marlyn Los Angeles County Sanitation

John Mitct~l,
wLOSorksAngeles County public

~ VSnik _C~/o~ San ~eOo
e,~nt Lorna We~owater

~ Johnson Universey Of Cal~m-~a

Dob Trofts                Department of Environmental
Affairs-Office of Offshore
Development

Jo~ Dorsey C~ of Los ,~ngeles
Hypedon Treatment Plant

r~yperion Treatment Plant
Mera’~a Bartlett City of Los Angeles

Environmenta/Monitodng Dtv.
Lucy J~o C~ of Los AngCes

Enw’onmenta~M onitoring Dfv.
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Brock Barn~ein** E~

_ Robert Eg~’~x~se
SCCWRP

_ Steven Bay $CCWRP
_~ D~ne W’~ey SCCW~

**Denotes those ~o Pa~¢~pate~ ~ group ~a~ ~ ~ ~p. We would
~ke to e~en~ our s~al ~ks to ~se ~~.
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APPENDIX 6

DISCLOSURES

This report was prepared through ConVact No. 9-122-140-0 in fire amount of

$45,000-00 w~ the Calibrn~ State Wster Resoumes Com~ Bo~L

This project l~s been fun~ed ~ or In part by the United S1~es Envlronmental
Protection Agency using Section 456 gf~nt funds under Assistance Agreement
CE009489~1.0 to fire ~te W~er ~$ Contra~ Boelrd Brtd by Contrsct No.

g-122-140-0 in ~ ~xtount of $45,000.00 to perform ~t B~essme~ of monitoring
¯nd data management needs. The contents of this document do no~ necessarily
reflect the views and polities o~ the Environmental Pn:~eclJo~ Agency or t~e State
Water Resources Conl~l Bo~’d, nor does mention ~ trade nan’ms o~ commerd~l
products’constitute emdorseme~ or recommend~on ~ u~.
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Santa Monica Bay Restoration Project
Heather Trim

[Note: The first draft of this report was orig~ally ~ in late 1992 through early 1993. Many new projects
planning efforts have been mibated since #ran. New events or updates are, for the most part, highlighted as
footnotes.]

ABSTRACT

Pubtic concern about the exlent and use of monitoring data led the Santa Monica Bay Restoration Project to
undertake this review of rnonilonng and response protocols in ~ Malibu ~ watershed. The Malibu Creek
watershed ~s an important con~butor of pollutan~ into ~te Santa Monica Bay.

A large amount of resources go into regular monitoring of the Malibu Creek watershed: seven agencies
conduct ten major monitoring programs of watt, sed~nent, o~ b;ological quality. The agencies and programs
tncJude:

" I.as Virgenes Municipal Water District.Tal~a W~aler Reclamation Facility (5 serf-monitoring programs)

" Topanga-Lss Virgenes Resource ComervalJ~

,̄ County Sanitation Disthcts of Los Angetos CourW.Calabasal

= Los Angeles County Depamnent of Pul]ic Wod~

- Los Angeles County Department of Heallt~

,̄ C~ of Los Angeles, Department of Public Wod~ Bureau of Sanita~on, Environmental Monitoring
Division-Hypehon Sewage Treatment Plan~

,̄ Regional Water Quality Control
Surface Water Monitoring Pn~mm
Mussel Watch Program

.. Toxic Substances Monitoring
Compliance Monitoring

These monitoring programs cost approximately $1.1 miir~on in 1993. Over 40 surface water and sediment
stations and over 70 groundwater walls are san’~:fled regularly. W~ the exception of the Calabasas landfill,
most of the sampling locations are in the lower and n’~ddle Malibu Creek area.

Numerous other agencies or groups conduct monitoheg wograms in the watershed on a regular basis including
weed abatement inspections, water level inspec~ns and small scale water quali~ maintenance. In addition to
descnbing the major regular monitonng programs, th~ report also contains sumrnaries of special studies and
o~d data coliection programs related to the Mal~bu Creek watershed. Finally, this report discusses
recommended improvements for intenm mon~g a~d response protocols for the watershed.
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SMBRP, Rewlew ~ Mm~odr~.’Respon~e Profo¢~. MM~u ~ ~, ~

Major ongoing watemhed plannlngl~ea~h act~ies that affect monltodngl~ponse p~tocols
August, t9~)

= Mali~ ~k ~e~ In~ ~

= ~li~ C~k ~te~ ~ml R~ P~n ~ ~ and ~

= C~ of ~li~ ~st~er ~~ ~

= R~I Wa~r Qual~ ~ ~ ~r ~li~ ~nt Re~

Findlng~�ommendat~ns ~ ~ ~ ~:

~e~ am ~ny ~s~ as~ of ~e ~donng ~ ~ndu~ ~ the Malibu C~k wate~h~.
amount of ~ney and m~u~s have ~n ~mm~ to ~ ~te~ by I~1 and ~ional agent.
of the ~nitonng ~ms have flexibili~ buiR in ~ ~ir des~n ~ ~t ~e pr~rams ~n ~ ~ang~
address new pmb~ms. In addition, a one year enid ~n~onng w~ram, by ~e ~s ~enes Mun~
Water Dis~=, ~11 add n~ m~ a~ ~ ~ watemh~ and help ~y ~e ~undabon
~m ~mprehen~ ~ofi~ ~mm

Many of ~e ~n~ng ~m~ are not ~miliar ffi ~ of ~e ~libu ~n~med pub,c (i.e..
intew=~ed in ~is study) or even to ~e s~ff of ~ ~e~s ~at ~i~r in ~e watemh~.
ne~ to do a ~er pb of publ~ng ~eir ~ ~.

~e Malibu C~k ~temhed mpmsen~ appm~ ~ ~ of ~e to~l drainage area ~in
junsdi~on of the Los ~geles Regional Water Quali~ ~n~l ~a~’s (~st of Los Angeles and VenOm
Counties), and yet ~e wate~ ~es =~e ~ (~ ~an 1140) of ~e finanoal ex~ndi~

At pm~nt, ~m a~ no ~mll g~ls ~ ~o~ng m ~ ~libu C~k ~te~hed. A wate~h~-~
t~ni~l ~mm=~ should m~ all pm~ ~n~ng g~ls a~ ~mpling p~ures. A ~gge~
threshold ~li~ should ~ deve~ in ~inabon ~ ~e ~nitonng goals. If a ~nstituent is found
a~ve the "a~on ~vel," ~en s~fic, ~ete~ .en~ a~ons should . implement~. Up~r
watemh~ a~s, n~ on~ mini~l~ m~ in ~, ~outd ~ rare involv~ in ~e overall s~

Leadem at ~ d~mnt age.s n~d to ~ in~ ~ e~luab~ ~ ~nt ~li~ goals of ~e
P~m~. ~ ~ of ~ ~m~ shou~ ~ elicited or ~ ~ but inema tends to ~p

In~ea~ ~mmuni~tion is ~ed ~n ~ d~ ~n~onng ~encies in omer to eff~e~ ~mi~
¯ e overall ~nKonng effo~ of ~e wate~. Data ~u~ ~ ~e available ~r ex~nge.

There is ~ dupll~tion in ~n~onng. ~ m ~tem and in ~itonng I~tions Malibu C~k at
Creek ma~ =s ~n~tored by four different agencies ~ R~ional Water Quali~ Con~ol Board should ~ns~er
mowng their ~pt=ng statzon horn Cross Cr~k Road to a new star=on in the up~r wate~hed.
V~rgenes Mun=c~al Water Distn~ shoul~ ~ns~Oer ~u~ng ~mpllng at Cross Cr~k Road and adding a
~mpl=ng ~on a~ve me ~ Re~eat ~ use as a ~n~n
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Some of the gaps in data collection in the lower watershed have been addressed by the enhanced monitohng
by Las Virgenes Municipal Water District. Overall, however, the parameter overage of the entire watershed
should be organized to address Woblems, or potential problems, watershed-wide. Inc=’eased monitoring for
biodiversity and sediment runoff is needed. Biomonitonng should be added.

Ground water in the watershed needs to be studied. The possible interaction of ground water with septic
systems near the Malibu Lagoon, and at other areas, and the alleged leakage of cherrucals from the Calabasas
Landfill, should be considered in future hydrogeologic models.

Permits and Requirements issued by the Regional Water Quality Control Board de/engine much of ~
monitonng that occurs in the watershed. Many of the NPDES permits and Waste Discharge Requirements in
the watershed, and in the region as a whole, either need to be updated (renewed), enforced (some aspects of
permits need to be enforced), or rescinded (officially terminated).

A consistent weather policy (i.e., sampling during storms) needs to be established by each agency.

The public needs easier access to the monitoring data. A centralized clearinghouse that would serve as an
index to the locations and types of data would be useful. Each agency should publish an annual (or pehodic)
report of the data. This would provide researchers, other agencies and concerned members of the public, wi~
accurate and timely accounts of the data and would also provide as much needed positNe public relations for
the vanous agencies.

Response protocol for crisis situabons (spills, etc.) are established, but response I~OtOCOls for long-term
problems are not institutionalized. Many data have been collected, and some peo~ think that it is t~me to
address the problems that the data have revealed.

Beach closures are an important response issue in the Santa Monica Bay. In order to better include all
interested parties in the information loops, Los Angeles County Department of Health Services should add
env=ronmental groups to its Beach Closure Notification List (which currently only includes government
agencies).

Public activists concemed with the Malibu Creek watershed should, with the assistance of the regulatory and
resource agencies, educate themselves about all of the permits in the watershed and about the permit writing
and approval process. The public should become involved with those permits which are relevant to their
particular concerns (as in the enhanced monitonng program resulting from the environmental groups’ agreement
with the Las Virgenes Munic~al Water District).

Surfers, and other members of the public, including hikers and citizen volunteers, are front-line observers of
environmental problems in the lower watershed. There should be a formal system for documentation,
C~llection, and reporting of observations by members of the public about health problems, spills or other
problems. In addition, a citizens volunteer monitoring program should be initiated. These observations should
be accurately and effeclJvely communicated to all concerned in the community.

i iii

R0047931



SMBRP, Review o~ ~ ~

ACRONYM LIST

BPTCP Ba~ Pmt~ a~ T~
CDPR California ~pa~
CSCC California S~te ~
CSD~C C~n~ SanCtion D~
CS~CB Cali~mia S~e Water
DHS Los ~geles ~n~ ~
~C Los ~ge~s ~n~
~CDPW Los ~ge~s C~ ~
~DPW Los Angeles C~ De~
~-EMD Los ~ge~s C~. D~,
L~ ~s ~e~s Mun~
NPDES National Poll~nt EI~
NPS National Pa~ ~~
R~CB Regional ~ter Qua~
R~CB-P Regional ~ter QualW
R~CB-MW Regional ~ter Quall~
R~CB-TSM Regional ~ter ~ali~
SMBRP San~ Mon~ Bay R~
SCAG Southern Cal~B ~~
USDA-SCS United S~tes ~1 ~
~VRCD Topanga-~ V~e~
~F Tapia Water R~
USEPA Unit~ S~t~ En~~
VCPWA Ventu~ ~n~ ~ ~

-r

R0047932



, V
~ TABLE OF CONT~

A~RON~ LI~

TABLE OF ~~

LIST OF FIGURES ~D T~S

IN~ODUC~
2

~pOon of Malibu C~k ~ .................
Signifi~n~ of Malibu Cr~k ~ .................~ ~ ...............................

1T~s o~ ~o.~o~n~ ..~ ,e~ ~ .............. ~ ~ ~ ~ ~ ; .........................
~e~l ~ption of U~s ~ ~ ~ ................. " ........................

OPINIONS OF PUBLIC AC~S~

CURRENT STA~ OF MONWORING IN ~BU ~ ~~ ...............................

AGENCIES THAT MONITOR REGU~LY ~ ~ ~ ~~ ...........................
California ~asffil Commission. En~ ~ .....................................

16 1California ~pa~ment of Pa~s ~ R~ ....................................
16Cal,fomia ~ePa~ment of ~t~ R~. ~ ~ ~ ~ ~ .............

Cahfomia egzonal Water Qual~ ~ ~ ~ ~ ~ ............................ 17R~ional Suffa~ and ~~ ~ ~ ..........................
To~c Subs~n~ Mon~ ~
State Mussel Wat~ p~ .........................................

20
Complian~ Mon~o~ng P~ .................................................. 21Unde~round Stooge T~ .................................Cou.~ s..=t,o, o~t~=~ o~ ~ ~= ~, ~ ~ .........

Lake She~ Ran~

........................ 2~Lee ~ts. Natu~l Sc~ .~ Didst. ~P~e ~. ~g S~di~ ........................
27Los ~geles, Ci~ of, Depa~ent ~ Publ~ ~ ~ ~ ~, H~n Tma~nt P~nt .......
28Los Angeles ~un~ Agn~ ~ .............................................
29Los ~geles Coun~ ~pa~nt ~ ~ ~ ~ .....................................
29Los Angeles Coun~ ~pa~nt ~ ~ ~ ........................................

Los ~geles Coun~ Depa~nt ~ ~ ~ ...........................................
32Su~ Water Monffo~ ~m

Pre~p tat on Runoff, and G~ ~ .....................................
Los Angeles Coun~ Depa~ent ~ ~lic ~ ~ ~ P~on ~n~l P~nt ................ 35
Los Angeles Coun~ Fire Depa~ ....................................................
Los ~gelgs Coun~ ~st Mo~o ~ ~ .......................................
Mahbou Lake Moun~in Club ..........................................................
Mal~bu Cross Creek Center, ~libu ~ ~ L~, ~ ~ Real Es~te I~es~nt ..............
Mahbu Med=a Center ..........................

37S~te Fa~ Mutual Auto~b~le Insu~ ~ .......................................... 37

R0047933

!



V
SMBRP, Rewew of ~ Protocol. Mal~Ju Creek I/Ita~shed, 1~4

Surfnder Foundation-Blue Waters Task Force, Citizen Monitoring Program
Tim Thomas, private individual, rain gauge data collection ......................... 37

V~NeOpanga-Las Virgenes Resource Conservation Disthct ...........entura County Public Wod~ Agency ..................... " ........................... 38

stiake Lake Management Association .................. " ............................. 39

AGENCIES THAT DO NOT MONITOR REGULARLY IN MALIBU CREEK WATERSHED ....................
39California Department of Fish and Come ..............................
39California Department of Waler Resources ........... " .................
39CALTRANS ................................

City of Agoura ......................................................................Hills ................................................ 39
City of Calabasa= ................... " ............... 40
City of Hidden Hill= .................................................................

40City of Malibu ........................................
City of Thousand Oaks ............................. 40
Souther. Ca,fo,.= Coa wai;r’     .................................... 40 "
United States Army Corps of Engineer~ 40 ’
United States Bureau of Reclamation ..................................................40
United States Department of the Interior Fish and ~d~e" ~v~e" i i i i i ..........................41

41United States Geological Stmmy ......................... " ......................... ..,
Santa Monica Mountains Enforcement Task Forc~ .......... i ............................

41
Santa Monica Mountains Conservancy ........ " ........................... 41 -.

41
CURRENT SPECIAL STUDIES OR SHORT TERM MONITORING PROJECTS ...........................

41California Department of Fish and Game, Geological Exploration and Removal of Sediment Behind

Rindge Dam ................................................................ 41Soil Conservation Service-Natural Resources Plan ......................................
42

~ o
PROPOSED SPECIAL STUDIES OR MONITORING PROJECTS ................................

43Potent=a Heath Effects of Recreat onal Exposure to Storm Drain Runoff in the Santa Monica Bay ........
43Draft Surface Drainage Water Quality

Monitoring Program Plan
Cahfomia Coastal ConseP,’ancyfropanga-Las Virgenes Resoume Conservation District Restoration .......

ProJect of IV~libu L~goon bCOMPLETED SPECIAL STUDIES OR SHORT TERM MONITORING PROJECTS .........................
44California Department of Water Resources ....-

Califom,a Regional Water Quality Control Boardl B~in I~la~ Ul:~:l’at~ ~rograi’~-Investi~atN~’La’k~s "~t~j~.. i. 44
California Regional Water Quality Control Board: Basin Plan Update Program-Beneficial Use Study ....... 45
Califom=a Regional Water Quality Control Board, in prep., Intensive Surveys of the Malibu Creek watershed. 45

California Regional Water Quality Control Board, in prep., Malibu Lagoon Coliform and Nutrient................................ 45
Cal,fom,a Regional Water Quality Control Board, in prep., M~l;l~u’l~o’n’~t’o’r~’W~ai~r’s~l~ i i i i i i i i i i i i 46
Cahfom~a Regional Water Quality Control Board, in prep., Old Topanga Fire Water Quality Nutrient Study .. 45 --Cahfomla Regional Water Quality Control Board, Waste Discharge Requirements or NPDES permits

which are rescinded ~ were not investigated in th=s study ............................... 46
California Trout ..........................................
Cal,fomia Trout. 1989 (May)Malibu Creek Steelhead Habitat Assess~e’n~.. iiiiiiiiii .............. 46
Cahfomia Trout, 1990 (March), Synopsis of 1989 Temperature Data from Malibu Creek, California ........

47California Trout, 1994 (June) Charactenstlcs of Pool Channel Form and Surfic~al Fine Sediment Over Time:
Mahbu Creek, Los Angeles County

Flowers, E S, 1972, Measurement and Management Aspects of Water Toxicology: The Malibu
Watershed, a m~xe~ residenbal and W~ldemess area.

R0047934



V
SMBRP. Re.v.lew ol Mor~e~o~e ~, Malibu Cme, t Wat~’Mm~, I,~I

LOS Angeles County Agricultural Commissioner ........................................ 47Mahbu, Cdy of, 1992 (March), Malibu Wastewater Management Study: A Human ~ of the " " " LNew City ....................................................... 4~~ National Park Service, Santa Monica Mountains National Recreation Area, 1981 (May 1), A ............
Hydrologic Evaluabon of Medea Creek, Paramount Ranch, Medea Creek fec~ �~iform .......... 4~

National Park Service, Santa Mon~ca Mountains Natiooal Recteatibn Area, 1981-1984. ~ Cme~
Coliform Study

Santa Mcnica Bay Restorabon Proiect. 1990, Storm Drain-Cat= Basin ======================= 48
Santa Monica Bay Restoration Project, 1992, Pathogens and Indicators m Sa~m Drain= tt~hin the Santa    48

Monica Bay Watershed ........... 48", Texaco Service Station Rernediation Project.. ::::::::::::::::::::::::::::: ................
49Topanga-Las Vtrgenes Resource Conservation District, 1989, Malibu Lago¢~ A Baseline Ecological ""

Survey.... .........: ...................................................... 49~ 1982-1988?, Basehne Hydrolog=c Data Survey of Santa Monica Mountains NalionaJ Reo~atJon Area ,., :. : 41~

West, lake Village dump. Prudential. Waste Disct~rge Requirement= ........................ 50

COMPILATIONS OF MONITORING DATA ......................................................Reng!on.a.I Water QuAlity Cor~trol Board, Ptanning Division, Basin Plan Update database ..............
50 50~a ~a Momca uay ~<estoration Project, 1992, Assessment of Nonpoint Sources of Conlaminants to

Santa Monica Bay ............................................................ 50
Santa Monica Bay Restoration Project, 1991, Assessment of Monitoring and Data

Needs in Santa Monica Bay

51National Park Service. Santa Monica Mmmtains Naliooal Recteatx)n Area .........................
51

OPINIONS O~ TI-IE AGEND|E~ .............................................................

D~SCUSSION ...........................................................................
Agencies overall efforts .......................................................... 52Summary of positive aspects of monitoring programs ..................................

52 LtSanta Monica Bay Restoration Project recommendations for the Malibu Creek watemttl~l ..............
53 -!Cooperation between Agenoes ......................................................... 54Need for comprehensive goals for monitoring programs ...................................... 55Companson of rnonitonng in Malibu with the rest of the Bay and the Regio~
56Ovedaps in monitoring efforts ........................

Gaps =n monitoring efforts .......................................................... 56
What is being done with the data/What decisions am made ~ data.. :::::::::::::::::::::: ..... 57

Need for leadership at high levels
Need for Weather Policy .................................................... 50
Reg ona Water Qua ty Control Board Peml~ .............................................61Public Access to Monitoring Data
Response Protocol ....................................................... 52
The Question of How much Data Collection is Enough ....................................... 65

PROBLEMS IN MALIBU CREEK WATERSHED THAT COULD BE ADDRESSED BY MONITORING AND/OR
SPECIAL STUDIES

RECOMMENDATIONS FOR PUBLIC ACTIVISTS ................................................. 67

SUMMARY OF FINDINGS/RECOMMENDATIONS ................................................ 68

ACKNOWLEDGEMENTS .................................................................. 70

vii

R0047935

!



- V
REFERENCE USTEXPANDED

APPENDICES ........

APPENDIX II: Newspaper arlJdl~ ........................................

APPENDIX IV: Addresses of statJor~                                                     86
........ gO

LIST OF FIGURES AND TABLES
Figure 1. Watemheds that drain into Santa Mor’~a Bay

............................... . ...... 2Figure 2. Map of Malibu Creek Watershed sho,~ng pol~ boundari~ ...........................
3Figure 3. Map showing surface spnngs and seepage areas in Malibu Creek wa~,rshed ...............
4Table 1. Major Monitonng Programs of Water, Sedimerd o~ Fish Tissue in Ma~bu Creek Watm~hed ......

10Table 2. Agencies with sampling programs at Malibu Cl~ek at Cross Creek Road ...................
11Table 3. Mallbu Creek watershed monitonng aKjencies and ~ general IocatJo~ of Iheir r, anlp£ng

stations ............

13F~jure 5. Locations of sampling stations in Ma~d)u I.agtx)n/Malibu Civic ~ area ..................
14Figure 6. Locations of rain gauges in Malibu Creek watershed ..................
15F~gure 7. Percolation Ponds near Tap~ Water Redarnat~n Flc~li~y ............... : :

-

R0047936



R0047937





R0047939

I



R0047940



"
SMBRP, Review ol ~

(LAC, 1986b). Malibu Creek terminates at the Malibu Lagoon, an area of about 13 acres of shallow bracldsh
water, that provides a nursery Itabitat for certain fish species and a winter stopover for migrating birds
(TLVRCD, 1989). The c~,=ek and the lagoon are the southernmost steelhead trout run on the west coast

~ (CalTrout, 1990c). Ma~bu Lagoo~ is a small surviving remnant of wetland in southern California (Philip W~lliaml
, eL al., 1992).

Beneficial uses’, as desm~ by
Malibu Creek watershed rock,de: recreation, warm treshwater habitat, cold freshwater habitat, wildlife habitat,
fish migration, fish spawning, municipal and domestic s~Jpply, industrial service supply, industrial process
supply, agricultural supply, and groundwater recharge. Beneficial uses of the watershed groundwater include:° municipal and domes~ supply and agncultural supply. Beneficial uses of Malibu Lagoon include: recreation

" (water contact and non-contact), saline water, preservation of rare endangered species, marine habitat, and
spawning. Beneficial uses of ~ nearshore zone (zone bounded by shoreline and a line in the Santa Monica
Bay 1000 feet from the shoreline or the 30-foot depth contours, which ever is further from the shoreline) include
industnal service supl:~y, navigabon, recreation (water contact and non-contact), commercial and sport fishing,
marine habitat, fish spawning and shellfish harvesting (RWQCB, 1975). Many people believe that these

¯ beneficial uses, particularly in ~ lagoon are threatened by unnatural sedimentation, runoff, salinity fluctuatJor~
nutrients, and possibly

Typae of Monitoring and Re~4)on=e

Two types of standard mo~tormg include: 1) water-based monitoring where water or sediment quality is
directly monitored and 2) I:~oassessment and biomonitoring where the health of the ecosystem is measured.
Recent research has shown t~at biomonitormg is important for showing trends and helping to identify impaired
waterbodies (Allayaud, 1992). Histoncafly, in the Malibu Creek watershed, water-based monitoring has been
the predominant type, but en~sis ~s gradually shdting towards including biomonitoring in sampling programs
and in special studies. Monitoring ~escnbed in this report is based on concentrations rather than
emission rates.

Allayaud (1992) summarized seven major types of monitoring programs as defined by the EPA: 1) trend
mon=tonng, 2) baseline mon~c~r~:j, 3) implementation menitonng, 4) effectiveness monitoring, 5) project
monitonng, 6) validation monito~ng, and 7) compliance monitonng. All of these kinc:s of monitoring occur in the
Malibu Creek watershed to varying pegrees The bulk of the effort, however, is compliance (NPDES self-
monitonng) and basekne mon~lormg (the Los Angeles County Department of Public Works and the Regional
Water Quality Contr~ Boan:l).

Response protocols am the institutionalized reactions to environmental problems which may occur during
s~tuations or may be md~cated by longer term monitoring efforts. In the Malibu Creek watershed, there are
formahzed procedures for reacbo~ to cns~s situations (sewage spills, evidence of major illegal actions), but tP, ere
are few institutionalized procedmes for low level problems that are observed dunng long-term monitoring
programs.

General Description of Usee of Mo~ltoring Data

The various agencies that mommr in the Malibu Creek watershed have different mandates for their programs.
Some of the agencies are focused on health issues, some on regulating (or responding to regulation
rec!u=rements) water quality and still others on preserving resources. Ultimately, the individual goals, even if
sbec~fic actions are required unOer NPDES permits, are to evaluate the water quality and prevent degradabon

’ The Regional Board I~ u¢~ate~ Water Quaht,f Control Plan (Basra Plan) on June 13, 1994, that lasts Iddit~onll
uses an0 rn~neral qualrty Ol:~s ~ t~e Mahbu Creek wale~ed Th~ 8as=n Plan m expecle¢l to b~ ~:lopted by
Boar0 ~n the fall of 19~4
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of ~e ~neficial uses of ~e watemh~. ~c as~ of ~e ~n~ohng p~m~ ~ ~1~
to provide info~tion to ~able a ~te~nation of the ove~ll e~l~i~l h~ of ~ ~.

hydr~ynamic ~els.

Measure~n~ of water quafi~ ~m~tem all~ ~r ~e dete~nat~ ~ ~ ~
¯ e ~lculation of n~nent bud~, and ~e ~en~r~n of ~n~nt ~.

Sediment groin size is u~ to ~aluate ~e ~ndi~on of ~n~ habi~L ~ ~ ~
~n~ are o~en ~e u~te ~nk tot ~me ~em~ts and N~te ~n~ ~t ~

Examma~on of fish ~pula~ns a~s m ~e a~ss~nt of ~ of ~ ’ " nt ~ ~ ~ne~heal~ of ~e ~tem.

Ana~sis of a~umulated c~m~ls in fish or o~er ~anism’s ~ss~ ~lps ~ ~
~in o~e~i~ undet~ble ~n~minants (or I~ ~vels of ~n~n~) ~ a g~n aq~

Mon~ohng ~r ~athogen~mse~ndicator bacte~a provides info~t~n ~ ~n slate ~
disea~ to pm~n~ of ~te~ m~ous agen~ and to ~t~l ~ ~p~ 1~1).           ’

Methods used for ~ls study

~is s~dy invoked a ba~gmund I~e~m search of studies of ~e ~e~ a~, ~ ~
monitonng agencies and msear~ of ~nt NPDES and Waste Dilate Pe~. I~ i~
the various agencies ~i~ ~ndu~ r~ular monitonng or ~ndu~ past ~n~o~ng ~ ~ Ma=~bu C~
watershed, ~ncemed ~ns, a~ivists or other agen~ membem ~o have an mtemst ~ ~e wats~
A~ndix I for questionnaires) S~ff of the ~nitoring agencies (with ~e ex~pt~n ~ ~ ~ff of
Calabasas lan0fill) were aske0 a~ devils of their pr~ms and a~ut o~er ~s ~y h~e
mon~onng in ~e watemh~. ~r ~n~m~ individuals were ask~ ~r ~eir a~t of ~e

hequen~ of monitonng, and res~n~ pmt~ls were ~mpiled. It is ~ on ~ m~ ~at
mcom~ndations are made It is ~yond ~e ~ of this study to ana~e ~ ~ da~ and ~ke
general re~m~ndations a~ut s~fic water and sediment quali~ problem areas a~ ~ ~s
monitonng pr~rams ba~d on ~o~ results. It is ex~ that the ~m ~m~ ~il ~n~n
Se~i~s Natu~l Resour~s Study ~ent~ unde~ay and other s~dies by ~ ~ M~ ~y R~m~
Proje~ and the Regional Water Quali~ C~ol Boa~ will enable ~re ~ ~~

OPINIONS OF PUBLIC ACTIVI~T~

Many newspaDer a~icles in ~e sum~r of 1992 ~mni~ed ~ach ~osums and ~ e~t~ of ~ns
dra=ns and natural channels and ~aches along the Santa Moni~ Bay (~ ap~ndix II ~ r~nt ~r
articles) Th~s m~ia ~ve~ge has he=ghtened the public ~n~m a~ut ~e ~llu~ ~ in
wate~heds of the Santa Mon~ Bay. A 1992 San~ Moni~ Bay Resto~on Pro~ ~ey of 5~ L~
Angeles ~un~ residents found that 55% of those suweyed would not enter ~e ~ter ~u~ of
about water ~llut~on, and 77% th=nk that the Bay is "ve~" or "~mewha~ ~lluted (SMBRP, 1992d).
Enwronmentat activists have long ~en ~n~med a~ut ~e problems m ~e Bay and m Malibu C~
Wate~hed in pa~cular.

6
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SMBRP. Review of ~ Peo~ocof, Maflbu ~ W~ ~4

In the past few years, actNists have investigated human hea~ problems in Mal~
fami~ medicine p~ctitioner in Malibu, ~u~ Ps~s ae~ginosa (ear in~
freudii (gastrointestinal illness ~ur~) in Mal~u ~ (Ha~
Restoration Proje~ ~m~r o~an~ati~s a~ ~ have t~t~ and re~ on
Lag~n (SMBRP, 1992e). Heal the ~y i~ ~ ~nual
bas~ on data horn the Los ~ge~s ~nt ~ ~aRh ~s’ and ~e C~
~mtohng pr~ram (descn~d ~). This an~ m~ ~n~
days a~er sto~s, the drains and natu~l ~an~ ~ fl~ into ~n~ Mon~ ~
generally have e~re~ly high indictor ~=e~ ~s.
in whl~ mem~m or ~tizens ~o~ =mp~ ~e~ ~een~ tes~ of ~a~ ~
aim~ at in.easing public ~arene~ ~ ~ ~ ~n ~1~ pm~e~
Su~er Founda~n, 1991).

Inte~ews with individuals ~n~m~ ~ ~ ~ ~ ~e~ ~llu~
of a great deal of info~ enthusiasm ~ ~ ~ warm q~li~ of
Foll~ing is a sum~ of ~e opines of ~ m~ ~

Publ~ opinion a~ut genii ~tem~ ~.

= In general ~ple f~l ~at Malibu C~ ~ a~ ~one am
use by human and wildlife (~ny ~Wid~ ~m ~m~ a~ut influx
ex~ssive ~esh ~ter, and a~al~ h~ ~t ~);

= So~ ~ple f~l ~at ~e publ~ m ~ ~t~ ~
down ~eir ~rains, piling ho~ ~nme ~ ~am ~s or dis~si~ of
~ks, ~r e~mple);

Pub!~ opinion a~ut ~e existing ~n#o~ ~.

In addition to generating public ~n~m a~ ~n~l ~lems, a~s~
private agencies to ~ange their ~li~s. To ~ ~, ~en ~k~ a~ut h~ ~11 ~nt
~n=:onng the Malibu Cr~k wate~h~, al~st a~ ~ ~ a~ ~id ~at the q~l~
shou:~ be ~inted out, however, that n~e of ~ ~ ~m able to na~ all
the Malibu Creek watemh~. ~ ~n~on~ ~ ~
¯ eir ~mpling effo~.

Complaints a~ ~ ~onng ~e~ ~ ~ ~ ~l~r w~ ~e

There is not enough ~m~ m ~~ ~n ~e gov~
to ~mpare

= ~ere is no di~ and ~ular ~y ~ ~ ~1~ da~. [~hough
had not a~empted to a~ss da~ ~, ~ ~neml ~ption is that they
A~r~ng to the agencies, the da~ are a~able u~n ~uest, usually
on disk. Seve~l ~m~ of ~e publm ~ like ~
This would ~ns~embly in~ ~ ~ ~ ~i~
~ow)L

= There ~ a ~ of defin~ ~ ~ ~ ~g ~;

= S~gnifi~nt re~s and info~bon ~t ~ ~ ~e Mali~ C~k wate~
~n~orated into NPDES ~;

7
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Data gathenng is sporadic, not collected con~ ~. frequen~ enough;

Public is not being adequately and promp~ wanted about human health dangers around the lagoon;

There is no built-in program to follow-up on ptoblem~ asa::le from ctisis-lype problems (spills etc.)

7"here is a lack of uniform data repotting ~ -
Public opinion about gaps in dat~: ’ ’

[] Storm drain runoff upstream should be ~

[] Temperature should be moniti:x’ed by all dmchaq~-~ because of the steelhead trout run;
,-,

u Horse properties should be mo~ito~

[] More shoreline stations should be added (~’~se ~ be used to sample for indicator bacteria and "-

[] Malibu Creek just upstream of Serm Re.eat ~tould be monitored;

[] More biomonitoring is needed;

[] There is not a sufficient number of flow gauges ~1 ~ and ’~ J~ ...~

[] There ~s insufficient upper water~ed da¢l.

Public o~inion about goals of monitoring progmm~:

The concerned indNiduals feel that the overall goals of mon~ programs should inctude identifying the D’--sou,’~es of effluent and pollution, ~entifying the sources of noflpomt contaminants, detecting degradation, and
meeting human health and wildlife standards. Some persons think that the data should establish a baseline of
conditions against which new monitonng can be com~ m ocder to pinpoint problems. Others feel that ~
monitonng should be dnven by public policy to answer .~ questions and that there should be justification ’
for the chosen parameters. Some persons would ~ to see more public input on decision-making, which they
feel is justified, since the monitonng =s funded by pui:dic money.

public access to b~e data and pubic edUCalk~L"Public opinion

Ideas for public outreach include utility bill ~ers to educate the public about the impacts of individuals ac0vlt~es,
weekly notification sent to the media grading beach waters on an A. B, C, D scale with trends included, a
central cleannghouse for all mon~tonng data, and a regmar companion of the data to be available at the Malibu    ,..
public library.
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SMBRPo Rev~w ~l ~espo~e PnVt;~�O~o Malibu ~ Wmttemh~/. I~

Public opmi~ a~ut sou~ of ~i~ for a~nal ~n~ng:

In ~e inter, ~e ~n~ ~s ~ ask~ "H~ ~ou~ m~a~ ~n~ ~ ~id
~nged ff~ ~ u~" ~ ~ ~i~m’:

= ~m ~uld ~ ~al ~n~ ~te~h~e ~st di~ ~y ~ ~

= ~m ~u~ ~ ~ ~ ~ng ~s ~$1 ~r ~g~; ~

= Th~ ~ould ~ ~a~ ~ter ~ u~ge ~s F~lluter should pay, ~t ~a~nal u~m" (e.g.,
¯ ro~ ~ach pa~ng ~s); "~it fees (~r ~llute~) are way t~ ~ (Ha~, 1991;
van~ mdNidua~, ~ ~ge~n=).

CURRENT STATE OF MONITORING IN MAMBU CREEK WATERSHED

A substan~al ~unt of su~ ~tm, ground water, s~i~nt and fish tissue ~n~ng ~m in ~ Mal~u ’
Creek water. Seven ~en~s ~ndu~ ten ~jor ~nitonng p~rams ~i~ include ~mples
su~ water ~ sediment s~t~ a~ over 70 groundwater wells (~e ap~ix III). ~emll, ~m~
analyzed ~r a ~mplete sure ~ ~1 ~ns~tuents ranging ~om ~n~n~onal ~llu~n~ to
~em~ls, R~ides, and to~ and ~ena and vi~ses. It is es~ted ~t ~e~ ~jor p~m~
roughly $1,170,000 in 1993 (~b~ 1). ~e majoh~ of ~ney is s~nt for ~lf-~n~ohng p~ms by
Virgenes Mu~pal Water Distn= and ~e Coun~ Sani~t~on Distn~s of Los ~geles Count. In addi~n, ~ny
other ~nit~ programs f~s on a ~ne~ of environ~n~l as~s of ~e watemh~, including ~er ~ls
in the lag~n, ~sh and w~d ~a~ ~mplian~, and water quali~ (on a ~ f~ed ~sis).
regular mon~g pr~ am s~ in ~e follo~ng ~ns.

Water quali~ ~mpling rations am ~n~t~ in the ~er Malibu C~k ~temh~ (~ure 4)
Malibu Lag~ (figure 5). ~em ~ ~ dupli~t~n of ~mpling s~on ~tions by diffe~nt agent,
notably the ~libu Cr~k = C~ C~k s~tion (~ble 2) whi~ is ~mpled by 4 different agents
legends of fig~s 3 and 4 ~ ~ o~r dupli~on of o~er s~tions). The ~b~s of ~mpling ~8~s ~            L~
agen~ am ~~ m ~ 3.

In the Malibu ~ek wate~, rain ga~es are maintain~ by fl~ different agents and one ind~:
California ~ment of Pa~ ~ R~eation, ~e Los Angeles Coun~ Depa~nt of Public Wo~, ~ L~ bAngeles Coun~ Fire Depan~nL Coun~ Sanitabon Distn=s of Los Angeles Counts (Calamus
Ventura C~ Public Wo~ ~ and Tim Thomas=. T~ gauges are s~ ~ ~um 6.
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Table 2. Agencies with sampling programs at Malibu Creek

Cens~n~

o~ ~

2

Ba~e~
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-~ . Figure 4: Map locations
Locatio..__~_qStation Number/Name ~~ 1 S-I: shoceline station at Big Rock Roll LADPWSB.Hylx~ion

2 DHS 004:22956 Pacific Coast Highway DHS

~’ 3 Beach stmions (B-I. B-2) (see fig 5) LVMWD~ ~ Beach stations DHS 005; DHS 006 LVMWD

Lagoon stolons (see fig 4)

DHS 007:25000 Mafibu Road                        DHS

I ~"
LVI~VD

7 Cross ~ RWQCB.p
~ Cmek                                      DPW

i ,o~ Cross ~ DHS
R-4 LVMWD

~ 9~ ~. LVbf~D

, ¯ 10 Suum gage DPW¯ TSM samples just upsu’eam form gage RWQC~B-T~M

v-, 12 Di~© 001 LVMWD

~ 13 R-I LVMWD
Malibu Creek at Salvation Army Camp Bridge RWQCB-P~" "Above Tapia" simeon DH$

14 R-9 Malibu Creek upsur.am from Las Virgeues confluenceLVMWD

~ m, 15 Discharge 002 LVlVfWD

I
,.~ 16 R-6 LVMWD

~’~ 17 Rancho Lm Virgenes Sludge t’ann (we~lls. sludge)

’ ’ Ig C.alabasas landfill (67 wells)-19 Madea Creek at K~nan Road RWQCB-P

. 20 Tr~unfo Creek at lr~nan Road RWQCB-P

21 Cold Creek m Piuma Road DH$

,,~ 22 a) N-I b) N-2 neatshore st~on LADPWSB-Hyperion

23 a) B-I b) B-2 offshore at 4~ m LADF°~/SB.Hype~On-
24 a) C-I b) C-2 offshore at 60m LADPWSB-Hyperion

N ~
a) E-I b) E-2 offshore at I~0 m l..ADPWSB-Hyperion

26 Su~m gauge Ventura Coumy Public

"



vFigure 4. Locations of sampling stations for major monitoring programs in the Malibu Creek ~.
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Figure 5: Map Locations for Lower Malibu Creek amt Maltlm Lagoon sampling stations

1 B- 1: Ocean .50 yards cast of mouth of lagoon, mide dep~ LVMWD
DHS-0~ DHS

2 B-2: Ocean 50 yards west of m~th of lagoon, ankle depth LVMWD
DHS-006 DHS

3 S-l: Lagoon at mouth near sand bar wbe~ mually ta~.ached LVMWD

4 D channel RCD

5 S-6: Lagoon "D" channel LVMWD

6 B channel RCD

7 C c.ham~ RCD

8 E c.hamml RCD

$-2: LVMWD

12 R-4: Malibu Creek at Cross Creek Road LVMWD
Malibu C.reek at Cross ~ Road RWQCB-P
Malibu Creek at Cross Creek Road DPW

3 R- I 1: at center of lagoon, near west drove LVMWD
R- 11: at crater of lagoon, near west strafe RWQCB-MW

14 A channel RWQCB-MW

15 C c.hanael RWQCB-MW
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V
Figure 5. Locations of sampling stations in Matibu Lagoon/Malibu Civic Center area (base map after TLVRCD.
in progress and Harrison, 1990; drain iclent~ficatK)n from Philip Williams, et.aL. 1992).                        , ,

°

Umv~r

Malibu Lagoon     ’ ’         ’

[
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SMBRP. Flevi~w

AGENCIES THAT MON~OR REGU~RLY IN MA~U CRE~ WATCHED

listed in alpha~b~l

California Coastal Commission, Enfomement

~e California Coas~l

development in ~astal areas. The ~nt ~ ~ ha~ a ~u~r ~
on public ~mplaints ~ile ~ey are m~ab~
the su~ounding proxies ~r any other m~mns.
that plants

for developmen~ near

California Depa~ment of Parks and Recm~

~e California Depa~ent of Pa~s a~ R~a~
w~en and photog~phic ~rds of va~
rain gauges in ~e watemhed. T~ overall
resour~s" of the area. ~ey ~nitor
~nua!ly breaching the lag~n’s ~nd bar (~ ~ fl~ ~an water
This ~nd bar is natu~lly breaded by ~t~ a~ d~ ~e ~s. P~
manag~ by the Los ~geles Coun~ ~nt
including ~mplain~ horn ~ja~nt ~ ~ ~ ~ ~

channels of ~e lag~n. The water level
and 2~00 p.m.) (O’Fe~ll, 1993). ~n
breaching ~e ~nd bar by a bulldozer (~~ a
breaches the ~nd bar
repla~ the
Depa~ent has agr~men~

1) the ~pa~ent brea~ ~e
~asure and is rising at a ~=er

¯ e en~n~ to ~e ~a~ ~ng ~L

A m~n gauge, ~t~ at Reagan Ran~, ~ ~ ~ ~ W~ pu~

16
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SMBRP. Review ol Mor~to~ Pm~o¢ol, MaliZ~ ~ Wa~wh~do f~

California Depa~m~nt of Water Resound, D~ion of ~e~ of ~s
T

The California ~pa~ of ~ter Re~u~s, ~ of Sa~ ~ Oa~’ mff ~i~l~ ins~ ~e
junsd=~ional ~ams in ~e Mali~ Cr~ w=e~hed. T~ ms~s am ge~l~ ~ffo~d in ~e sp~ng ~
early summer of ea~ year. ~ter levels m ~e ~kes am n=~ at ~ b~ of ~ ins~ions. In add~, all
alterations or ~ifi~t~o~ ~ ~ da~ are ~uir~ to ~ ~e~ ~ the DNision. ~y ~nstm~on
related to an alteration m ~~ ~ m~ ~d ~ ~ ~ s~ff to assure ~e ~fe~ of ~e
da~

years, be DN~n ~ff ~ ~t~ ~ ~ ~ ~t ~es at ~ E~nor, Lake She~,
2

In r~nt
Centu~ (C~g’s) and ~s~ (Proem) da~. ~ ~et ~ ~m ~1 ~i~ by ~e ~nsib~
agen~es (Sa~, 1993).

California Regional Water Qulli~ Control BoaN, Lol Aage~

The Los Angeles R~ional ~er Q~ ~n~ ~s ~ ~mm’s ~ls are to ant~pate, pmvenL
identi~, and remediate ~ter qual~ ~b~ms. A ~ g~ ~ ~ ~ple~nt a ~mprehens~e r~n~
su~a~ water monitonng ~. ~ ~rd i~n~ fo~ ~u=r ~n~o~ng pr~mms and ~veml
variable, in~uent or o~b~ p~m~. T~ ~g p~ (mgu~r ~mms are denot~ w~ an
asterisk) include:

*Ambiant Su~ ~ Mon~ N~
Coas~l Mon~onn~ Pmt~ a~ To~ ~ ~
~oxic Subsets M~onng ~
"State Mussel ~t~ ~mm
*Dis~arger ~ff-Mon~g (~ ~ ~ ~ ~

F~sed and ~1 ~ ~

Regional Su~ace and Gmun~ Bo~i~g P~

~e Su~ Water~ M~R~ng P~m was s~ m 1986 ~ ~al ~nding ~s available ~r ~n~hng
activit=es At first, ~e pr~mm ~n~n~t~ on ~ng ~t ~, ~h~ ~sing on volatile o~anic
~emi~ls. ~neral mineral da~ ~m al~ ~11~ f~ u~a~ ~ ~a~’s Water Quali~ Basin Plan. In

O1989, the program was mva~ and ~e ~s ~ ~ 1) ~i~ a subs~ntial mineral quali~ da~
for the Basin Plan u~ate, 2) ~u~ ~1=~ ~ish~ ~nnial Water Qua/i~ Assessment Re~ 3)
investigating nonpoint venus ~int ~ ~uses of ~mina~; 4) developing water quali~ obje~ives; and
5) ana~zing trends. The ove~ll ~n~onng pr~ram ~ ~sig~ to ~k at impa~ ~m residen~al u~an
~noff, organic enn~ment, ha~at a~em~n, a~ ~m to ~ mig~tion. S~ofi~lly, in the Malibu Cr~k
wate~h~, the prog~m ~n~ the ~i~tom of ~te~al i~ ~ ~ Tapia Wastewater R~a~n

~e Board uses ~nitonng d~ to id~b~ ~b~m ~te~i~ ~ ~ of ~ biennial Water Quali~
Assessment (WQA) Re~ and to evaluate water qual~ obje~s as pan of ~e Basin Plan u~ate p~mm.
The Water Quali~ Assessment Re, on ~s a pubh~ed in~nto~ of r~ional wate~ies and water quali~
~nd=t~ons. Two statew~de Water Quah~ Assess~nt m~s ~ve ~n pr~u~d (1990 and 1992) using a
newly developed WQA data~se. S=m=lar re~s ~ve ~n pu~ish~ as ~r ~ck as the 1970’s. The~
volumes have mte~ret=ve ~ns to explain water quall~ da~ ~d sum~nes of water ~y quali~ in~uding
areas of ~n~m; ~e volu~s ~ not ~uOe a~ual ~. ~ ~n P~n, the mgulato~ ~wo~ ~r ~e
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region, has been recerff~y updated= (CSWI~CB, 1990b; CSWRCB, 1992b). The Board does provide an annual
report that contains actual water quality data.

Originally the Board’s program concentrated on volatile organic chemicals (which are expensive to analyze).
Very few, if any, volatile organic chemicals were detected, and so the program emphasis was switched to
m~nerals, nutnents, metals, and other parameters. The program is dynamic and the Board t~es to tailor
sampling strategies to respond to particula~ problems in each watershed. Overall, the Board’s surface water
monitonng program is an ambient-monitoring network.

monitoring program has historically (1986-1991) had two stations onIn the Malibu Creek watershed, the
Malibu Creek; Cross Creek Road (below Tapla) and Salvation Army Camp (above Tapia). These stations
were monitored on an annual bas~s for minerals, nutrients, metals, radiological, volatile organic chemicals and
pesticides (sporadic choice of parameters from year to year). Tnunfo Canyon and Medea Creek stations were
added in 1992 and will continue to be monitored in future years. These tributaries were added because of the
lack of upper watershed information, the requirements of the Basin Plan update, and a response to ttm Malibu
Creek watershed planning effort.

The Board’s stations are sampled on an annual basis during dry weather conditions, usually in October through
December. In 1992, the Board sa~ed for minerals, nutrients, metals and coliform. If there is a Iogistk::al
problem, or storm, the sampling is delayed. The planning staff performs the sampling as part of their overall
jobs. The 1992 budget for the enl~e Reg=on was $35,000; the Malibu Creek watershed costs were
approximately $320 for labor and $~985 for lab costs4.

Sampling procedures follow standard QA/QC for holding times and maintaining preservatives. Samples are
kept in ice chests and field sheets (~mth photos) are filled out for each station including observations about
habitats, fish, water cokx, trash, reo~mon~ uses, and physical evidence of problems. The Board uses the
(California and EPA certified) Calh’om=a State Department of Health Services laboratory. The laboratory does
not report if it meets howling times. The Board occasionally sends in duplicate samples as a check. Data from
the lab are checked by the Regional QA/QC officer at the Board for variations and cher~,cal balance (i.e., ionic
balance),

The sampling data are kept in notebooks and on a Lotus spreadsheet program on a PC. Hard copies are
available to the public upon request. In house, the data are used for updating the Basin Plan water quality
objectives, for input into the Biannual Water Quality Assessment Database. Trends are analyzed and the
results of sampling one year may aler decisions about sampling the next year. The data are regularly sent to
t~e State Department of Water Resources.

If senous problems show up in the samples (or the staff discovers physical evidence of spills or other problems
in the field), staff write a memo and notify the proper division within the Regional Board or other appropriate
agency. High radiological samples ~e resampled.

Because the funding for the regional surface water monitonng program is uncertain from year to year, the
number of stabons and parameters ,~ somewhat fluid over time. The core program goal, though, is to
cons=stentty, sample one or two stabons on each waterbody. Overall, the goal for the future is to have fewer
stations monitored more trequentty (two to four times a year). If funding were cut, the Board would eliminate
sampl=ng where other agencies a~e already sampling or scale back parameters to specific parameters related to
problems (eg., MaI~bu Creek may be cut back to just nutrients because of the issue of natural versus effluent

~’The ut>dated Bas~n Plan ~ra= Iv3ogted by ttte R~I Board on June 13. 1994, IdolH~on by the State Board t~ Inb<::l>~ed in
the fall of 19S4 (RWQCB, 1994).

’ It rs anhc=pate(:l that less mon=tonn~ mo~y w~l b~ =variable in 19~4o1995.
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~n~butions). ~e B~rd ~nside~ ~e up~r ~k an ~nt area ~ ~m~ ~u~
on the tributaries and the large a~unt of cu~ent housing ~velop~nt. The pmb~ in ~
~enti~ in the 1992 Water Quali~ Assess~nt re~ ~e fi~ ~tion d~, s~
i~ on r~eatmnal a~s,

Ground water in ~ain areas of ~e Los Angeles R~ ~ ~n e~ens~ ~ in ~
s~dms. The Malibu Cr~k watemh~ gmu~ ~ter has ~ ~t ~n s=~ ~ ~ ~ (~

Toxic Substance MonHo~ng Pmg~m

- The Toxic Subs~n~ Monitonng P~m ~SM) ~s s~ ~ 1976, ~nd~ ~ ~ ~
det~ organic chemi~ls (~sticides) and ~tal ~ll~n~ in ~esh, ~tuanne, and ~e ~
{mostly in ~esh). The State Water Boar~ ~nds and administe~ ~e TSM p~m ~ ~e ~
Fish an~ Game implements the pr~ram. The p~m s~lly ~rgets areas ~t ~ ~
to ~ impair~ (Ju~evi~, 1992; CS~CB, 1990a, 1991, 1~2a).

In ~ pr~m, toxic substan~s am det~ed by anal~ing ~m~s of ~ues ~ ~ ~ ~
o~anisms and sediment samples. Generally, ~n~nt~ns of ~e~ subs~n~s ~ ~ ~
water ~tumn by direct water ~mpling meth~s Ten ~ ~ls and 45 ~st~ and PC~
on ~m~site ~mples Sample values are then ~m~r~ ~ human heal~ and ~c life
~ain amount of luck is involved dunng ~mpling as ~b~s ~t e~gh ~ ~ ~
ap~pnate ~r ~e s~dy ~s) of fish am ob~i~.

E~ year approximately 100 to 110 s~fions am ~m~ ~e. ~e Malibu ~on, ~
station, is included ~use ~ is the ~buffi~ to Mal~bu ~g~n, m d~s~eam of a ~ge ~
is =n ~e eye of the public. Malibu Creek at Cross Cr~k R~ ~s ~mpl~ in 1985. In 1~1,
was only able to ~lle~ one fish at ~at I~tion, so ~e ~k was ~mpl~ again m 1~2 = a
closer to Tapia The I~tion of ~is new station was ~o~n on the ~sis of a~i~, ~
OownsVeam ~om Tap=a. In 1992, a sufficient num~r of fish (~ubs) were ob~in~. ~ n~
~mpl~ again in 1993 only if ~fs or organic ~em~ls ~m det~ at elev~ ~s ~
~mpllng. In 1992, ~diment was al~ ~ll~ed ~ a~.

TSM ~mpling is ~d annually. Ba~ on pre~ous da~ ~ ~ck of da~, R~I B~
which stat=ons get ~mpled. The ~mpling ~hedule is pmdete~in~ by ~e ~nt of F~
~edule. ~ere ~s ~me flexibili~ in the ~ule: s~ will ~ ~ if ~ey e~r a ~
problem. Fish and Game’s Pollu~on Control Lab in Ra~ C~va a~es ~ ~es. ~
~ns~ to ~e la~rato~ on d~ ~. Dupl~te ~ am ~a~.

~e data are ~mpiled on a Rba~ da~se PC ~mp=er ~stem = ~e S~te ~t~ ~rd.
used to assess water ~les: ~ends am anal~ and r~mns am ~mpared. 95 and 85 E~
(EDLs - ~ntemaf ~mparative measures) ex~edan~s gwe an estimate of hot s~ ~ss ~
re~s ~nta~n ~e quantitative da~ and, u~n request, the B~rd ~nds ~pies of ~e ~t
public The final 1991 repo~ ~11 ~ published in late ~nng of 1993. Resul~ ~m ~ 1~2 ~
~ available in ~te 1993, after ~e S~te B~r~ ~sues o~al ~ti~n (Ju~e~, 1~2).

In 1992. ~e state-wide pr~m was b~get~ at ~350,0~. ~ Malibu Cr~k ~ of ~ ~
approximately S7000 ($3500 ~r ~ment and $3500 ~ ~h b~ues). The s~bon ~M p~
~mpl~ again ~ ~nd~ng ~r ~e pr~m were ~L

State Mussel W~tch pmg~m

The Cahfom~a S~te Mussel ~tch Pr~ram (M~ was ~at~ in 1977, as a Iong-te~ ~1
program to =~ent~ areas w~ h~gh levels of toxic substan~s ~e pr~ram is adm=n=ster~ ~
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and I~lly ~rdinat~ by the R~I ~ ~i~ ~ ~l~m ~~ of F~h a~ Ga~ ~du~ ~e
field and la~mto~ wo~. The p~mm us~l~ in~ ~~ ~s ~ ~nsplant~" mus~ls (~a~
~y ~ us~ in ~l~ed ~eshwater areas) ~r a ~ of ~ ~ ~ ~ and ~n ana~ing ~
organisms for bioa~umulated ~tals and ~anic ~ls, ~, at ~ s~s, PCBs. Tmns~n~
mussels are ~1~ in a desig~t~ ~ ~ea, ~ ~ ~ m ~ ~li~m~.

~ere are appmximate~ 20 s~tions ~ ~ L~ ~g~ R~. ~ m~ ~ns va~ ~m year ~ year
order to a~ress s~fic problems a~ to g~ ~m~ ~ of ~ ~. Four m~ns in ~ Los
~geles Region are ~nsi~ered Iong-te~, ~r~ in ~ ~s ~ a~ ~ m Mugu ~g~n. Malibu
Lagoon was added to the pr~ram d~ to ~bllc in~ T~ ~ns ~ ~ rations in Malibu ~g~n ~re
~osen to ~mple~nt ~e Topanga-Las ~nes R~ C~~ ~ (RCD) studies. ~me of ~
RCD’s es~bllsh~ s~t~ons were cho~n m gNe a ~ ~1 d~ ~ ~ ~: ~n, ~n~l a~
back ~annel ~bons. S~lly, s~s am in ~ls A ~ C ~ ~ ~ p~ ~st H~.

S~iment ~mples substi~e ~r INe da~ ~ mu~b m ~li~ ~ ~ M M~e ~lin~ ~s ~
would kill the test o~anisms. The ~di~n~ am ~ ann~, m ~te ~r or ~11, by Mull ~
dedi~ted Fish and Ga~ ~nn~. ~ ~ule S ~~, ~ ~ S li~ ~xibili~ ~ M
~se of in~ement wea~er ~ ~d~.

Sediment ~mples ~m Malibu Lag~ am ~m~ ~ ~=~ ~ ~ ~ls but not ~Bs (~m M
no likely ~ur~ in Malibu Cr~k Watemh~ ~r PC~; ~v~s ~ d~ ~ ~e= PCBs). In~=~ of
results are ~mpl=~t~ by ~e e~e~ly ~ res~ b~ of ~ ~ ~ ~.

The ~lle=~ da~ am ~mpar~ to hu~n ~1~ a~ ~ua~ ~ ~ ~a~s. F~ b~ ~nda~s
exist for shellfish, h~ever, and ~ere are ~nt~ ~ ~i~nt ~ ~s. S~t~ide, areas w~
higher than noel levels of ~n~minants am ~ent~. ~ m~ ~ ~ to help p~e in~on ~
~ssible human healt~ impa~s, to help ~te ill~al ~es a~ ~ ~s, and to ~nit~ ~
d~scharge~. Data are ~mpited on a Rba~ da~ ~tem at ~ Sm~ ~. The ~ am pu~
yearly or ~nod~lly bv ~e S~te B~rd ~d. a~er ~ ~ ~ m~a~, ~ da~ am availab~ ~ ~e ~bl~
under a "prehmlna~" s~s. Trends in ~ ~ am ~, ~ ~ ~ of ~mpling o~n a~er ~
~mpling regi~ ~r ~ ~ ye~.

If ~nding were ~L ~e humor of s~tions ~ ha~ ~ ~ ~a~; ~ ~a~s ~ s~al pm~ ~
as ~cking DDT and PCBs in ~in sites ~u~ m~ ~e ~ 1~2 ~t ~ ~e S~te was $270,~;
the Malibu Lag~n ~nion ~s $6000. F~m mus~ ~t~ ~ ~ng ~ Malibu ~g~n ~y ~
included in the Bay Prated=on and Toxic C~anup P~ (de~ ~) ~ ~y ~ eliminat~ enbm~ d~
to budget ~ns~lnts sin~ ~e o~inal p~ was ~ ~ a ~ ~ ~t ~tes at ~ e~ ~
fi~l-year 199~ (Bimsi~ 1992).

Coastal Monito~ng Bay Pm~cUon and Toxic C~n~ P~

~e Bay Pint.on and To~c C~anup P~mm (BPT~) ~s ~ ~ ~ ~te ~i~a~re in 19~ ~
address the proble~ of toxic ~llutlon in e~osed ~ anO ~s. ~ ~m has ~ur ~jor ~ls: 1)
to prote~ existing and ~tum ~nefi~al u~s of ~ys ~ essays, 2) ~ ~enb~ an~ ~am=e~e to~ hot
s~ts, 3) to plan for prevenbon of ~ture ~ll~on and ~iabon of ~t s~. and 4) to develop a da~
for each enOose~ bay or estua~ (CS~CB, 1992c). ~en~, in ~ Los ~les R~ion, a ~n~ng
pr~ram has ~en develo~ for each ~te~y an~ ~1 ~n=~ ~ is ~ing ~p~nt~ ~ ~
wate~ody as ~n~s ~ ava=lable. After ~e in~al ~nzng, e~ ~te~y will ~ gwen a hot s~t
~es~gnat=on ("~own", "Potenbal", "None") and ~er ~to~ ~g ~1 ~ ~nduct~ as ~.

Mai=bu Lag~n ~s ~ently I~sted as an "un~n" to~ ~t s~t due ~ ~.~ of da~. Bas~ on ~at li~e
0ata are available, ~e lag~ would not ~m to ~t ~ ~tena ~ ~na~ as a "~own" toxic ~t s~L
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badenologioal contamina~on (:x nutrient enrichment is not part ofshould pointed out assessment of
the program (i.e. is not a "toxica" cm~em).

As part of initial BPTCP so’eening, Malibu Lagoon was sampled in January, 1993, for sediment toxicity.
Sediments were collected by Fish and Game staff and toxicity tests were run using amphipods and urchins at a
cost of approximately $2000. The results of the January monitonng
of the lagoon’s toxic hot spot status (Beo~k, 1992).

Compliance Monitoring Progr~

The Regional Water Quality Control Board conducts periodic inspections and compliance monitoring of all
regulated dischargers in Itm region. The dischaegers are required to submit self-monitoring reports;
compliance monitonng is a check-up

There are two types of regular unammunced inq=ections which am performed on NPDES or on WDR
dischargers: A-type, which revolves ~sual inspection and taking of samples, and B-type which involve only
visual inspection of the pren~ses and tal0ng of samples if there is a problem noted. "Complaint" inspec0ons
occur in response to complaints on a case-by-case basis. The inspection types are assigned to each
discharger based on their level of tt~eat to wate~ quality. The major NPDES permittees are inspected with at

-- least one A-type and one B-type inspection per year. Generally, the pan’nittees provide, as required, complete
_. monitonng reports and t~ely reports a~x>ut tt~r spills or problems.

Samples taken in A-type inspections are of effluent only. The Board does not have the resources, other than for
special studies or as part of the regutar surface
water stations of the dischargers. The pol~--y, as explained by one of the engineers, is to take samples of the
same constituents that are required m the monil=’mg reports. In reality, however, not all of the parameters are
included in the compliance inspectS:ms due to I:~dget constraints.

For the fiscal year 199%1992, the ~ laboratc~y allocation for all monitoring in the Los Angeles Region,
- compliance or other, was $189,475. The funds for this program come h’om different parts of the state budget;
_ due to the nature of the state budge{ and fund~j within the state, actual amounts that are available for

laboratory costs of compkance mom’loring is generally uncertain. W~in the year, the individual engineers in
charge of compliance monitonng are not always sure how much money they will be allotted. In 1992, the
laboratory allocation report was delayed until No~ember. The delays make advance planning difficult as there

-- are over 500 NPDES dischargers m Ibe region. There is some flexibility in the laboratory budget, so that

_÷. towards the end of the year, some of the Board’~ dNis~ons can perform extra monitonng with any leRover funds.

_ For the Malibu Creek watershed, l~ discb.argem that am compliance-monitored are:

Tapia Waste Water Facility 0.VMWD): One A-type and one B-type inspection was conducted in 1992.
Compliance sampling for t1~ A-type inspection did not include all of the monitored parameters in the
permit and the cost was $1,553 (effluent sample).

Hyperion Treatment Plant (LA-EMD): Since the Board inspects and samples the effluent only and the
effluent outfall =s located f~r south of the watershed, mon~tonng near their outfall is not included in this
study.

Texaco Service Station: This remediat~,~ project recently ck:w~d, so this is not included in this study
(records from past mspect~ns are avai~a~e at the Board).

Prudential Insurance Co. of America: Th~s remediation project recently closed (been rescinded), so this
is not =nciucled =n th~s study (records from past inspecbons are available at the Board).
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Calaba~s Landfig (CS~C): ~s ~ ~ ~u~d to have B-~ ins~ions e~ ~.
to staff ~nst~in~. ~ b~fill ~ ~ ~ a year, P~ures am a~ys ~ken =

Malibu Media Center (~ ~n~: Ins~on on ~2 i~t~ ~at ~ ~
~ns~ion. ~is di~rger ~1 ~ ~ i~.

Malibu Cm~ Cr~k ~ (K~ ~1 ~te I~): ~is di~a~ has ~ ~.

S~te Fa~ M~I ~i~ I~. ~.: ~m di~er ~s ~

Coun~ of Los ~gel~, ~pa~t of ~blic Wo~ (Malibu Wat~ P~lu~ ~ ~:
di~arge had a B-~ m~ 11~4R2 and an A ~ insert ~11~1.

Unde~mund Stomge Tanka

The Regional Water Qual~ ~1 ~ ~ins a list of ~aking unde~mund s~e Mn~. ~ ~
updated bi-annually and includes ~nk ~a~ ~ Venture and Los Angeles ~unties. ~en a
reposed, the I~1 agen~ ~s ~e in~ m~stigation and then refem the ~ to ~e R~
¯ere is eviden~ of groun~ater ~n~min~n. ~e published Izst of leaks in~u~s ~e ~ M ~ ~
agencies, the Io~tion of ~e ~n~ the s~t~ ~ ~e ~ and the ~ of ~em~l in ~e ~n~ ~i~
October 1992, list, there ~m appm~e~ ~ ~aking ~nks in the Malibu Cr~k watem~ (m~
range ~om 1985 to present). ~ ~e~, ~ ~s were ~ing handl~ administ~tNely by ~
Coun~ Depa~ment of Public ~s, and ~tely 10 ~ses were handl~ by ~e R~I
(in~udes Texa~ station de~ in ~e ~n ~) (R~CB, 1992a).

CounW Sanitation Districts of Los Angeles Coup, Calaba=a= Landfill, Waste Dl=cha~e Requlmmen~
Order No 89~53 (File No. 82~7, CI 4992), Ido~ May ~, 1989

~e Coun~ Sanitafio~ D~stn~ of Los ~ ~un~, under Waste Dis~arge R~uire~n~ (~r No.
053) issued by the Regional ~ter Ouali~ ~nUol Board, are required to ~n~or ~e Ca~ba~
~ted near Agou~. Th~ 416 a~e landfill ~s a Class I ~ciJi~ (i.e, a~pted h~a~ous wasps
the landfill in a~dltion to a~pbng Cla~ II ~ C~ss III matenais) through July, 1981, when A
~nve~ed to a Class III landfill (~nh~a~ ~ and ~mi liquid wastes). Nonh~a~ous ~es
deDosite~ dire~ly over ~e h~rdous ~, ~t~ only by a ~in verier of dai~ ~er.
dunng 1992 was approxi~m~ 2300 ~ ~ ~.

Fo~ feet ~ick su~cial aqui~ ~late ~dient ~m ~e landfill and a~ inte~pt~ ~
mouths by manmade ba~r and e~J~ ~stems; ~ ~ese wate~ were not inte~pted, ~ey
Las Vergenes Canyon and Li~m Cany~ ~ic subareas The e~ra~ed water is pa~ ~gh an
a~rstnppmg tower to remove any volatile ~u~s and used for ~st ~ntrol at ~e landfill. T~ ~ndfill ~s
¯ree additional subsu~ce ba~ and a ~tem of groun~ater ~nitonng wells. ~er 50 ~ng ~ils
are cogently ~m~led. A~ditio~l gmu~ter ~lls are ~ing ins~lJed. Landfill gas is al~ ~. In
add~teon to ~e ba~er system, ~ve~l liner ~tems are in pla~ in the n~er dis~l areas.
systems employed onsite m~ude ~th ~ clay lme~ and ~m~s;te line~ ~stems ~nmbng of
c]ay an~ synthehc line~. A ~a~ate ~lle~n and removal system is ~nstm~ in ea~ liner.
~;ow the landfill is ~m~sed of shales a~ ~stones and ~nglomerates of the Topanga a~ M~e~
Fo~at;ons and have ~n de~ as n~water ~aring by ~e Cal~fo~a Depa~ment of ~er Re~u~s,
Background groun~ater is ~liy of ~ ~a~W (hig~ natu~l levels of to~l ~issolv~ ~lids, ~te

Data required, by the Waste Di~harge R~re~nts Monitonng and Re~ing Pr~m, ~om ~e
beOrock (CA-ser~es) and 2 alluwal (MW-se~s) ~mtonng we!~s, 17 bamer e~ra~lon wells (E-~s) wells
25 Darner momtonng wells a~: water ~vel, vet~ and direction of groun~ater fl~, gene~l ~ne~ls,
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organic ~emi~fs, ~sticides, and ~ls. ~~
Qual~ Control Board ~th on ha~ ~ a~ ~ di~ ~
Bacha~ki, 1992; CSD~C, 1993).

SWAT (~lid Waste ~ss~nt Test) ~ ~
subsu~a~ ~nyon watem are ~n~minat~ ~ v~aO~ ~n~ ~ls in 2 of ~e 5 ~s.
landfill is undergoing venfl~tion moniton~ to ~
brea~. Studies involve soil ~mp~s of ~ ~
are pre~nng a hydr~eologic study of ~e ~1 ~ ~
(or eval~t~on) ~nitonng p~mms (R~CB, 1~.

Pmlimina~ groun~ater s~d~s ~r pm~ ~ C~ ~~nt ~n~
~ted d=re~ly west of the Calaba~s Landfill, ~ ~ ~bon ~at
Gmun~ater, soil, creek ~diment ~ su~ water ~,
show ~at ~emi~ls, in~uding ~e~, a~ ~ ~
~an ~h~ 1992).

Costs of ~e Calaba~s landfill ~n~ng ~ ~ ~r
~ ~00,000 in 1993 (Hui~c, 1992).

~e Dis~s had monitored su~a~ ~ff = ~ s~ ~
Regional Water QuallW Control Boa~ ~ue~ Si~ 1~2, ~ ~ has ~n in ~lia~
requ=rements under the general indus~al st~ water ~. A
monito~ng plan are in pla~ at the s~e in ~n~ ~
are in~ud~ in the ~mpling plan. The ~noff ~m~ am a~ for pH, ~ndu~N~,
to~l organic ~n, oil and grease, and vo~ ~
~ln~ins a m~n gauge that is ~nitor~ du~ m~ny ~r

Lzke She~ood Ranch

~e s~ff of ~e Lake She~ Ran~ de~ ~
p~ately~ed lake was dredged and ~n~ ~ ~ of
Fish am present in Lake She~; ~ey do ~ ~ ~
~ke (adds ~p~r sul~te) (Frown, 1~3).

Las Vlrgenes Municipal Water Distrlct-Tdunfo Coun~ SenSe ~ Tap~ Wa~r
Reclamation

~e Las ~enes Muni~pal Water Dis~ j~ ~ T~
¯ e Tapia Water Reclamation Facili~ ~F) ~ is ~
present day ~F design ~paci~ is 16.1 mill~ gal~s
average of 7~ mgd. The Distn~ s~tes ~at ~ ~ls ~e
~n~e water wi~in the water dis~= by w~bng ~

s SWAT Reporl findings as stated in I leller from the Regionil BoaR:I

nine votah~ organ=c compounds "were 0eteclecl m grour~ rmer mo~tonn~
Some of these constituents were OeleCted m ¢=,nceNrltK~t ~
Maximum Concentratmn Lu’nd$ (MCL=).

A ver~f’~ahon mondonng pr~ram has ~en ~ve~ ~ ~
=1 =t~s ~zr Banm~ 1, 2 and 5 It is ant~at~ t~t t~
(R~CB. 1993a)
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Las Viroenes Municioal Water District NPDFS PERMiT~

Waste Discharge Requirements and NPDES Permit No. CA0056014 for Las V~rgenes Municipal Water Dist~c~
(Tap~a Water Reclamation Fac~lib/) (CI 4760) (Order No. 89-076 finalized 7/24189 revised 9/12/91

This permit covers the monitonng of both treated effluent that is discharged to Malibu Creek and
receiwng waters (Malibu Creek itself). Phys~,al parameters, metals and organic compounds and
toxicity were covered by the original permit; chronic tox~ty testing was added in a revised permit ~1
1991. There are three discharge stations (see above): 001,002 (discharge from reservoir ~2), and 003
(Malibu gaging station) and 12 add=tional creek stations (of which only 8 are used by the LVMWD)
append= III). The receiving water monitonng reports include visual observations and photos. This
monitoring is "enhanced" (see below) by the agreement between LVMWD and environmental groups
(RWQCS, 1989a; RWQCB, 1991).

Waste Discharge Requirements and NPDES Permit No. CAG990037 for groundwater dewatering-Las V’a’genas
Municipal Water District at Tapia Water RecJamation Plant, Calabases, CA (CI 7128) finalized 3/31/92

This pem~t covers the discharge of up to 2 mgd groundwater during the construction of the new ~
heaOquaners. The discharge is at discharge senal No. 001. An operations and maintenance plan t=
part of the permit. Quarterly monitonng reports are required and
minerals and USEPA pnonty pollutants (RWQCB, 1992b).      include information about genera/

NON-NPDES PERMF/’S:

Waste discharge Requirements for Las V~rgenes Municipal Water District (Tapia Water Reclamation Facility)
File No. 64-104 (Ci 6189) final=zeal 6/22/87                                               ,

These Requirements are for the effluent that goes to the reclaimed water distribution s3mtem.
According to the permit, the plant may reclaim up to 6.5 mgd of municipal wastewater for commercial
purposes, parks, and school imgation; the Requ=rements have not been updated to reflect the larger
capac=ty of the reclamation facility. The effluent is sampled just prior to 001 effluent pump station as
water lea~es the plant The monitonng reports submitted to the Regional Water Quality Conb~o/Board
0o not in0bcate the number of gallons per day but show total amounts for each month. In the recent
summers, ~scharges to the creek or percolabon POnds (in disrepair)averaged over a hatf rrullion
per day (RWQCB, 1~;87a; LVMVVD, 1989-1994):

Discharged redairned water (million gallor~):

Water Users" Malibu Creek Pemolation Ponds

July, 1992 218.157 5.7 20.3 244.157AugusL 1992 218.751 3.8 13.6 236.151Sept, 1992 194.561 4.3 29.1 227.961July, 1993 213.600 7.6 13.2 234.400August, 1993 183,000 21.9 26.3 231.200Sept., 1993 173.2 22.6 26.1 221.900
* Reclaimed water was deliverecl to the following imgation users: Rancho Las Virgenes, Las V~rgenes
Valiey area. Calabasas Area, Tap~a Spray F~elds, Tapza Yard, Pepperchne University, Western LVMWD,
Tnunfo County SD.
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V
SMBRPo Review of M4~t~t.,~/P~ F~O~OI, ~ ~ ~ ~                                           ~

Reclaime~ W-~er ~ui~n~ ~r L~s V~e~ ~ ~ ~ (F~ ~. 78-35) (CI ~) ~

~ R~uim~n~ ~er ~ai~ ~ ~ ~. ~ ~ ~s ~t ~ ~i~ b
~niton~ re~s to the Regzonal Water ~ ~1 ~ a~ ~i~ ~at ~ R~ui~=
have ~n su~meded by ~R File No. ~1~. This ~ ~s ~t ~n offi~ m~nd~ (I.e.,
focally te~inated) by the Regional Water ~ Con~ ~rd, ~ a msiden~l ~nd~ ~           ~
system in Calaba~s has ~en r~ula~ ~ as ~ ~ ~ R~uire~n~ ~ ~ R~I
Board. If ~nitonng re~ were ~ ~ ~, ~y ~ ~ ~, ~ grip ~ ~
da~ (R~CB, 1979b).                                                            ~

Waste Disease Requim~n~ ~ ~s V~ ~ Wa~ ~ (~ ~ ~s) (F~ 7~)
(CI ~30) final=ed ~9

Sludge~ at the Ran~o ~s ~en~ du@ ~ ~ ~ ~ ~ R~u~. ~
digested sludge is pum~d ~m Tapia p~ ~ a ~n~ ~nt~ ~n pi~. ~ of ~ ~
fields were re~nflgured just ph~ to May 15, 1~. E~ ~~ ~n~ wells (ups~m ~
d~nstmam in ~r~ areas), as well as ~ ~ ~i~, ~ ~ (R~CB, 197~; L~,
1992b).

ENHANCED MON~ORING:

The enhan~ ~nitohng p~m was ~ m~ ~ ~ ~ ~n ~ Dis~ a~ en~l
groups. To supplement regular NPDES monitohng, ~ ~ ~ ~ to ~ ~d~ional ~n~ ~ ~one year sta~ing in March of 1993. ~e ~mp~s ~ ~1@~ ~ m~em at the Unwe~i~ of ~,
Los ~geles, under a $112,000 ~ntm=. This ~m ~uded ~t~f~aR gene pro~ ~ms ~i~.
The p~ram was intende~ to help anger ~ ~ ~ ~ns ~ ~e D~t~’s im~ on ~li~ C~ ~,
and lag~n and ques~ns a~ut ~eir ~n~ ~ ~ens ~ ~ bg~ (L~, 1~2a).

ADD/T/ONAL VOL U~ARY M~ORING:                                                                     ~

Dunng ~e Path~en Study s~n~ by ~e ~= ~ Bay R~ ~j~ (SMBRP, lg92e), ~
D=s~ added entero~s ~mpling at ~ ~ ~ ~s. ~ ~ ~ ~nOn~ ~ enter~             ~
sampling sin~ ~e study has te~inated. In addS, ~ ~s~ ~ ~nOnu~ to ~nit~ ~o s~s ~ ~
lag~n ~at are not in the cu~ent NPDES ~, ~1 a~ ~7, ~ ~ ~n~ored ~r BOD, ~1 ~
salin=~, and fish and ins~ identifi~tion. ~e~ ~ are in~ m ~e ~han~d ~ofing ~.
Other volun~ monitonng includes ~mpling of ~ water ~ ~ = vagus ~ alo~ ~                ~
dls~bubon system in ~e wate~h~ ~ 1~). 3

Lee KaY, Natural Science DIvl=lon, PeppeNIne Un~e~, ~olng ~

L~ ~, a biol~y profes~r at Pep~ine, a~ h~ ~u~ ~n~ ~ u~ken a s~ ~
amphibians (ne~s and tree h~s) in ~e Cold C~k ~. Sin~ 1992, ~y ha~ ~n~ored ~e ~ a~
a~ult ~pulat=ons. ~though ~st of ~e~r re~a~ ~ ~e ~n ~hav~r, ~ey am ~ng =
env=ronmental impa~s. They have ~ a ~ ~nt ~ ~1 ~a~ns of a~hib~ns ~ ~
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SMBRP, Re,v~ew o! M.~qtk’~tr,~R~ I~ Malibu Creek 14~

areas of ~e watemh~. ~ ~ ~ ~m~ $~
Foun~aboNResea~ Ex~ ~ ~ua~ S~n~ g~ (~ts, 1~2).

Los Angeles, City of, Depa~ent of Pub~ W~s, Bureau of Sani~t~n, Hype~n Tma~ent Plan~
Santa Monica Bay Monitoring P~mm, N~ Pe~H CA0109991 (Ci 1492), flMl~ed June 22, t987

~e Ci~ of L~ Ange~ ~s ~ ~ P~t ~ d~
Santa Mon~ Bay ~mugh a ~ ~ ~fl. ~h ~nit~
stated goal of the ~pa~fs ~ ~mm is ~ ~a~e~e
Hypehon’s infiuent and e~m ~te~ ~ ~ as~ss ~nges
d~harges horn Hy~non" (~PW, 1~). In ~it~ to mfluent a~ effi~ ~Ao~g, ~e ~pa~nt
maintains an im~nse mon~ p~ m ~ ~n~ Mon~
40 offshore ~mpling s~ti~s. ~ ~ ~s ~n ~nng in ~e ~y ~ 19~ ~ ~s ~n usi~ h~h
technology methods (de~ ~) ~ sin~ 1987 (~DPW, 1~1; ~h~, 1~2).
mon~tohng prog~m m in~ m ~m ~ ~ ~ ~a~
dire~ly at the Malibu C~ ~, ~ ~t~ ~ ~ ~e of
e~ra~lat~ ~ include ~e ~ ~ ~

Of the Santa Mon~ Bay ~ ~s, ~ ~ n~
Road. "S" shoreline stations ~ ~n~ ~ ~ i~r ~ ~ a ~ne fi~on t~n~.
Cu~ently, the la~mtow ~d~ ~ 24 ~ ~ ~li~ and
developing new ~mto~ ~s ~ ~11 ~ ~u~

~e no~em nea~hore a~ ~ ~s ~ ~g ~s
stations N-1 (9 mete~), B-1 (45 ~t~), C-1 (60 ~te~), a~ E-1 (1~ ~tm) am
Coral Beach in Malibu and m~e ~, B-2, C-2 a~ E-2 s~s
Canyon. These stations am ~d ~ ~i~t~ ~ena and ~ter ~al~ ~m~te~ daiS, w~
monthly and are ~nned ~ ~ a ~ to ~om profile
o~gen and pH using a Sea~ M~ ~E-9 e~n~ ~ter~l~ ~n~ ~. ~e ~in o~an~
microlayer at the a~r-~a int~ at ~n C-2 ~ ~led
Jnd~tor ba~e~a ~i~n~ ~ ~ mt~ns ~ anal~ ~ ~1 and gma~, ~ ~l~n~, ~1
organic ~n, ~re water, ~, ~ g~n ~e, and ~una (~n t~ ~i~nt). Qua~e~
along the 60 m isobath (s~ C1) is ~ m ~er to ~te~ s~es ~ges. ~ese ~es
are listed in ~e ~nual As~nt ~. Mu~e a~ I~r ~ ~ ~y~ad ~t and mu~ b~e
~om r~k and yell~ ~b ~ a~ ~-annual~ at C1 and
white ~oaker at Malibu Pmr ~ s~ ~ (Halib~ ~ ~nd ~ss), ~ught ~n Malibu and Point
Dume, are anal~ed for p~ ~11~ ~ual~. ~di~l
and v~s ~mpl*ng (R~B, 1987~ ~W, 1~; ~, 1~).

Sampling is ~o~ by ~ ~ ~ on a ~t ~u~, ~ ~s am ana~ by ~e lab ~in~in~
by the Depa~ment. A~ ~ ~ ~ Q~ ~u~
~mes. Weather ~nd~ons, ~ ~ ~nt of ram, at ~ ~ of ~i~ ~ ~t~ in ~e ~n~hng

~e data are ~mpil~ on a ~in~ ~er. Tre~s ~ ~ ~ are a~ a~ mul~a~ent s~s~l
ana~ys~s ~s pe~o~ E~e ~, ~n~, qua~e~ and annual ~ are subm~ed to ~e R~al
Water Qual~ Control Boa~ as ~11 ~ ~ USEPA and othe~ on a
are pnnted). ~ annual su~, ~ ~nt and mte~t~n of



-
NPDES ~it stipulates ~ ~a~ ~ ~nt ~ ~ USEPA on ASCII or EBCDIC ~t on ~r d~ ~

_        ~s ~ on~ pa~ of ~ ~t ~ ~nt in ~ ~ to ~e Regional Water Quali~ ~n~l ~,
Da~ a~ ~ns~ daily to ~e ~m ~ Hea~ Se~s via ~em. Heal ~e Bay ~s ~s ~
all re~ and is ~ i~iate~ ~ ~o~ as ~n as problems are noted. ~e public has ~11 ~ ~
¯ e da~ u~n r~= m~ ~1 ~ da~ ~r at ~ast ~e ~st 5 yearn (J~n~, 1992; ~,

-

From Ju~, 1990, to June, 1~1, 16,~ a~ ~m ~ on water, ~i~nt and ~d~ an~l ~ue
~mples ~om the s~ti~s in ~n~ ~ ~y at a ~st of approximately $2.8 million. In 1~2, ~ annul

2
~st for s~tions N1, B1, C1, ~ E1 ~s ~ at $59,636 (~PW, 1991; John~n, 1~2).

Los Angelss Coun~ Agdcu~uml Comm~er

~e Los ~geles ~un~ ~flu~ ~~fs offi~ ~nitom bNsh and flam~ble v~e~ ~ ~r
~mbustible gro~h on unim~ ~nds. ~ ~m=ssion is res~nsible ~r re~ving bm~ and ~ g~
within 200 feet ~om any st~ure. ~nua~ am m~ved ~ "mineral ea~" (i.e., cut down to ~e g~) ~
bNsW~rennial are "~p~ or ~n~ a~ ~a~. The dis~n~s of re~val ~y ~ d~e~t ~ a ~
by~ basis de~nding on w~ ~ge of ~, in~uding to~mphy. Generally, wi~in ~ ~t ~ a
structure, ~ey cut ~e bNsh ~n ~ a 2 in~ rabble and wi~in 150 feet ~ey ~t annuals d~ to 18 ~
and ~mnnial are ~l~p~d. ~ a~te~ no~s are nosily ~il~ in Janua~ ~ Feb~ ~
~anng deadlines in May ~ Malibu ~ ~ ~ing areas.

~e ~ission em~as=es ~at ~te~nt ~ums are p~Ne ~a~ing ~il erosion. ~ al
~eanng o~tions in e~ion Wo~ ~as me ~e ~ han~ ~s and areas subje= to landslides am ~
wo~ed. ~nual gross and ~ g~ are ~tour~i~d, whenever ~ssible. Ex~ss~e ~eam~, ~
d=stu~an~ and r~t m~val by ~te indus who have hir~ tra~or dozem to re~ve h~s
vegetation has I~ to i~en~ ~ ~ erosi~. ~ ~mmission s~ff feels ~at ~e w~ a~te~t p~m
helps to ~u~ an~ ~ ~pr b~ fl~ ~ ~n ~ad to ~p~d ~il eroS.

~e Commission is al~ m~=~e ~ ~s~ u~ enfo~nt. Enfo~nt in~udes ~e ~ and
~mpling of ~st~cide appli~ns, rover ~ble, and the handling ~sticide u~ ~mplaints. ~ain~
range ~om the result of ~ng-~s~ng m ex~i~ ~o~ ~om ~sticide spaying in homes to obtains of
illegal appli~tlons of ~sticides m ~1 ~s. ~ne~l monitonng/sampling to det~ ~s~es ~ ~
~ur~s was ~ndu~ ~m ~m~ 1974 ~ 1986 (~ ~low), but due ~ budge~ ~n~in=, ~
pr~m was ~i~ (~, 1~2).

Los Angelss Coun~ Depa~ment of Beach~ and ~

~ Los ~geles ~un~ ~~ ~ ~ and Harm’ Iff~ua~ divis~n ~s ~sual in~s of
¯ e ~a~ near the Malibu Lag~ dung ~W~ houm year-round. If ~ey ob~we ~te~al (~t~ =1, ~
example) ~ming out of sto~ drains, ~y n~ ~ Los ~geles Coun~ Depa~ment of Public Wo~. ~ ~y
oO~e ~rge and h~nt ~r ~lls ~ on ~ ~a~ or ~ming o~ of drainages, ~ey ~11~ and ~nd
~mples of ~e ~r to C~n Refin~ ~ ~bon. ~e lif~uards al~ res~nd ~ publ~ ~m~in=
a~ut spills or ~a~.

~en ~e Maf=bu ~g~n ~ ~. ~ ~s ~ a h~a~ sign on ~e ~a~ near ~ ~. ~e
~ulaHy ~zn~zn~ ~e ~ ~s ~ d=e ~ ~ ~st lag~n brea~ing (Saylom, 1992).
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SMBRP. Renew el Mot~tot~/Respon~e Pmfoooi, MIM~J ~ WMwll"~d, ~

Los Angele= County Department of Health Services

The Los Angeles County Department of Hearth Serwces monito."s shoreline stations near the Malibu Creek
watershed and stream stations in Malibu Creek near the Tapla Water Reclamation Facility (3"~-~F). The
monitonng program has been in place for 30 or 40 years. The Department "monitors water quality" to detect
potential public health hazards due to bacterial or virus contarrunation but has no wr~ten mission statement. In
addition to regular monitonng, the Department relies on public complaints for information leading to spot
inspections on sewage spas and illegal discharges.

In 1987, the Department started a Bay monitoring program (with a written protocol); the frequency of their
sampling was increased and sampling locations were added along the coast. This program was the result o~
greater public awareness stemming from the 1984 Bradley..Deukmejian governor race and a large Venice
pumping plant sewage spill of 4 million gallons in 1987.

About twenty years ago, the Department sampled many mo~e stations than today along the coast near M~bu
(30 compared to 13 today), but the results consistently came up negative; "nothing was happening." Cur~,
there are 59 ocean stations monitored in Los Angeles County, and additional stations at recreational lakes
which are monitored dunng the summer. Because there are no standards for streams, the Department does
not generally sample streams (with rare exceptions, inc~u~lmg Mald~u Creek). They do have standards,
however, adopted from State standards, for fresh and ocean water swimming areas.

The Department has two stream sampling locations in Malibu Creek (one above TWRF at the Salvation Army
Camp and one at Cross Creek road) and one location on ~ Creek (figure 4). Along the coast, the
Department samples, on a weekly basis,13 beach stations ~ Leo carnllo Beach to Topanga Beach. All
stations are monitored for total coliform, fecal coliform and enterococcu$.

The mon~tonng of the stations near the Tapia Water Reclamatmn Ptant represents the only inland non-
recreational-related sampling that the Department performs in t~he county. The reason that the Depar’onent
monitors near the Tapia facility is because of "cuoos~," and the amount of public inquiry. They monitor
monthly above and below the Tapia Plant, and often the I:~::tena counts are lower below than above the plant

The beach stations are roughly evenly spaced along the coast with extra stations at Surfriders Beach and at the
mouth of the lagoon (300’ north of mouth of lagoon). They try not to duplicate Hyperion monitoring and focus
mostly on storm drains and on locations where natural channels discharge to ocean. They do not sample
directly in ~ont of the storm drains but off to the side. The reasons that they do not sample right at the storm
drains are:

= They might "blow tubes" (bacterial levels would exceed t~e dilution scale >16,000),

= In 1986, they conducted a study of many samples around and in storm drains and discovered that the
bacteria =s greatly dissipated at 10 yards a~ay from ~e d~ams, and

= Three ston’n drains are permanently posted no sw~nming within 100 yds and so for sake of unif~
of station data, all ~lrains are sampled at 50 yards. The Department of Beach and Hafoors posts
"caution" signs at all flowing storm drains.

The Department does not sample in Malibu Lagoon because those samples would be "too high" (exceed
dilution sca~e) and there =s no standard with which to compare. Departmental staff feels that "although human
enteric wrus has been Oetected in the Malibu Lagoon, there is no ep=demiolog~cal data to support a conclusion
that the i~ul~l~c engaging ~n recreat~ona~ activities m the ocean waters adjacent to the lagoon is at risk. There is
no sc~ent,~,c bas~s for concluding that there is a health hazard in t~is area" In addition, "the abil~ to detect
vzrus m ocean waters is not a wable monitonng tool." Five or ten years ago, they 0id have a program in which
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In addition to water monitoring data, the ~ maifl~ins "cards" on animal keepers (over 10 horses for
instance); there are 18 animal cards in Malibu Creek Watershed area. The Department conducts sanitation
inspection at these pmperOes once a year or upon �omplaints. Animal owners are not allowed to pile manure
near the streams or allow the manure to allracl lkes or affect water quality (Peb’aha, 1992).

Los Angeles County Dspartmel~t i~f Public ~

Surface Water Monitoring

The Los Angeles County Department of ~ Works has been monitoring storm and dry weather flowl
sporadically in Los Angeles County since the lg2[Ts. In 1967, they initiated a regular monitoring program
consisting of 30 stations throughout the county. Over lir~e, station locations changed somewhat due to
operational needs (new channels, etc.) or because water quality needs warranted changes to get a better
overall picture. An in-house laboratory was used until 1984. In 1984 (partly in response to Proposition 13), the
Department conducted a study of ~ monitormg program and cut back the number of stations. The staff
concluded that the program was too exl:)e~=k~ and that there were many duplicated efforts producing similar
data by vanous State and local agencies. The Department believed that, by sharing and exchanging data
among vanous agencies, ~ number of ~ mo~ stations and constituents could be reduced without
compromising the overall usefulness of their data and the intended purposes of their program at that time.
Therefore, from July 1984 to April 1988, the Depaflment drastically cut back the number of parameters for 21
selected stations to include only total dissolved solids, pH, and dissolved oxygen. An additional annual sample,
however, was collected from each stabon tot extensNe analysis including heavy metals and pesticides. Malibu
Creek was continuously ~ ~ ~ panod but with just the limited parameters (I-fiidebrand and
Cheung, 1992).

In 1988, knowing that EPA would soon be issuing watm" quality regulations, the rnom rigorous program was
resumed (back to the 1984 levels) for 28 stab:ms tttroughout the county. In 1988, a Storm weter/Urban Runoff
"Early Permit’’ was granted to the Deparltnem under ~ existing NPDES permitting system (NPDES permit
CA0061654, CI 6948). The Department is implementing a pilot NPDES stormwaterturban runoff monitoring
program that includes grab sampling and llow~ sampling (collected with new~y installed automatic
water samplers).

The NPDES permit’ covers most of Los Angeles County (2700 square miles) and is being implemented in three
phases that correspond to the three different ma~or Oralnages: Phase I, Santa Monica Bay drainage, began in
July, 1990; phase II, upper Los Angeles R~er and San Gabriel Rn~er Drainage; and phase III, Lower Los
Angeles River, Lower San Gabriel RNer and Santa Clanta Valley Drainages. The City of Thousand Oaks
be issued a separate storm water perm~ Under the ten~s of the NPDES permit, the Department is the
"Pnncipal Permit’tee" and at least 85 olt~r agenoes and aties are considered *Co-Permittees." Original Co-
permirtees w=thin the Malibu Creek watershed included Agoura Hills and Westlake Village. Other cities have
since become co-permittees; Malibu, P...a~basas, and Hx:k:len Hills. As part of Phase I of the NPDES permit.
Agoura Hills, Westlake Village, Calabasas. Maklxj and Las Angeles County have submitted to Regional Water
Quality Control Board lists of ex=sting Bast Management Practices (Street maintenance, refuse maintenance,
illegal 0ischarge/disposal prac~:es, storm d~tn maintenance, and construction) (RWQCB, 1990d; LACDPW,
1990; LACDPW, 1992c; Pavsek. 1992). The Department plans to continue to monitor their existing 28 stations
monthly on a grab basis as ltmy slowly phase m automated stations (whK:h wdl be sampled ba’nonthly) under

I A ~an:~e amount of

~ees ~n 1993 I~ e=~ 1~ m ~ ~ ~ ~ ~ ~ ea~ phials of !~ NPDES ~ ~u~l, TM
Regional floar~ has

ata~nage, area, ~S tabu~h~
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the NPDES monitoring program. As part of the NPDES permit, the Department will be looking at and mapping
land uses and will locate sampling stat=ons in areas strategic for different types of pollutants.

Malibu Creek was not in the initial NPDES monitoring proposal due to lack of a convenient site for locating an
automated fixed-site sampling station. However, in order to better estimate total pollutant Ioadings into rite
Santa Monica Bay, the Regional Board requested that the Department consider adding Malibu Creek to the
NPDES Monitoring Program. The Department has it~ated installation modifications and is exploring equipment
power source and vandalism pmtecOon need~

The Department views their monitoring up to this point as voluntary. The monitoring program has the fo~
objectJveff,:

To become cognizant of conditions within ~ facilities;

To protect their interest and liability as the o~ner of a vast flood control and water ¢o~servalJon ~
Data are collected "for our general information.’; and

To protect the integrity of the receiving water as well as the safety of Department personnel who may
conduct activities within the various facilities. In the channelized areas, which the Department
they are interested in the quality of water going into spreading grounds and affecting the concrete
structures.

Under the current monitonng program, throughout the county, the Department samples dry weather flows at
28 stations on a monthly basis. The schedule is set in advance and each month staff sample on a different day
of the week (for example, in October they sample on Mondays and in November on Tuesdays), Five people
trade off the sampling duties. All of the stations are sampled in two days, usually two weeks apart. They
adjust the schedule to account for holidays. If it rains, they postpone for three days. Staff covers for sick
employees. Samples are sent to the lab on the day that they are collected and staff always meet holding
times. They have a sampling protocol and quality assurance manual.

Storm samples are collected for 3 or 4 storms a year, preferably at least one month apart. Storm saml~ing is
init=ated if there is a Los Angeles Basin-wide storm and it rains at least 1/2 inch. The Department sampling
program provides for the collection of storm samples on holidays and weekends but in the past, the
Departmental staff sometimes waited to sample on the next work day. Generally, they do not get to the
stations until the storm is well underway or even is over. In addition, the data for the stations are not at the
same point in the storm for each station or for an ind~dual station over time. Staff does not document the
point in the storm that the sample is taken. In the new NPDES automated system, however, this timing
problem will be ehmlnated as the gauges will automatically take the samples when the flow reaches a certain
threshold.

The Department located the surface water quality station for Malibu Creek at Cross Creek Road in order to
have easy access and to avoid duplh~.ation of the extensive monitonng by the LVMWD. They wanted the
weather station to be a reasonable d=stance downstream from the Tapia Water RecJamation Plant, but to not be
at Malibu lagoon (to avoid brackish water).

The staff chose the parameters based on the idea that they do a whole suite of even/thing in order to provide
compete coverage at all stations. In a(Jdition, they wanted to get d~ta in anticipation of the USEPA stormwat~
quai=ty regulations. In general, they wanted to be aide to answer any challenges from the public.

The mon=tonng program proposa! submitted by the Department as part of the NPDES permit incJudes some
aclchtional parameters that are not present in the current program. As data are collected under the NPDES
Perm=t mon=tonng program, the hst of parameters for each sJte will be adjusted based on the test results.
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SMBRP, Review

The Department uses the Los Angeles County Agriculture Commission laboratory (cen’ified by State of
California). Once or tw~e a year, they send duplw, ate or composite samples to the lib as a check. In edditk~
the lab staff uses internal blanks. They believe that the tab does meet holding times. The tab turn-around time
is 21 days.

If the Department had to cut back on sampling, they would cut back ¢m the number of txibutary statk:)ns and
groundwater wells. They would keep "end-of-the-p~pe" stations k~e Malibu Creek at Cross Creek Road
because they "are concerned about receiving waters."

The Department’s water qualib/data are cornputehzed in a Focus database. In addition, the data are stored in
STORET, a comprehensive database established and maintained by ~te USEPA.

The Department does not produce an annual report that includes wa~r quality data. Data are occasionalb/
used for special reports. They do not analyze trends, but do make some graphs of th6 data. They do not
regularly send the data to any agency. The Department does not now coordinate surface water monitoring
any other agency, but under the NPDES permit they will coordinate with all of the cities in the Malibu Creek
watershed. The public can obtain any data by asking, usually hard copy; the number of requests for data has
been small in the past but has recenth] increased as more people beo:lme aware of the data availibility.

If they notice a drastic change in the value of a parameter from mot~ to month, Departmental staff investigat~
the cause. They take a second sample and look for physical evidence, and if they still see a problem, they
may take more samples upstream to isolate the source. If they disommr an illegal discharge, they report ~ to
the Regional Water Quality Control Board. They recognize that the Regional Board does not have the
resources to always investigate the original irregularity.

Based on the current labor rates, as well as quoted prices for taborato~, services, the annual cost fo~
conducting monitoring activities in Malibu Creek station is approximatety $8,000, inc/uding oved~eed, mileage,
and labor costs. Under the proposed automated system, the cost could be increased to as much as $16,000
per year. This does not include a one-time cost estimated at $50,000 for design and construction of the
sampling facilities as well as maintenance cost of approxu~ately $2,000 per year (Hildebrand and Cheung,
1992).

Precipitation, Runoff, and Groundwater Programa

The Department of Public Wo~s maintains rainfall gauge records, =l~arn flow gauge data and groundwater
well records. These data are used for operational (’alert" data) and fefx:xbng purposes and for the
development and calibration of hydrologic models~ Rain gauge data are analyzed in terms of bends. In
addition, they regularly uDdate, when necessary, rainfall mass curves for hydrologic models. The public
access to microfiches and publications all of this data at the pub/~c counter at the Department. The
Department has a written mission statement and publishes an annual ~=port with selected data (LACDPW,
1992a).

Precipitation program

The Department maintains records of at least 294 active rainfall stabons in the county. Most of the standard
rain gauges in the county are operated by volunteers. The volunteers check their stations once a day at set
times Automated stations have punch tapes which are removed onc~ a month. Some of the rain gauges are
"Ale~’ stations which have antennas and tie into the main Depa~ computer system. The ck:)sest alert
station to the Malibu Creek watershed is the Topanga station.

Mahbu Creek watershed has 3 standard gauges and 2 automabc gauges maintained and operated by Itm
Department (LACDPW, 1992a; LACDPW, 1992b; Bentley, 1992).
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Runoff program

The runoff program was started in the 1930’s to aid in Departmental operations, maintain historical record and
assist watermaster committees. Seventy-seven active water-stage stations record maximum, minimum, and
mean of daily flow rates. If the Department was to lose funding for nmoff monitoring, they would eliminate all
non-urgent stations (including Malibu).

Since 1931, the Department has maintained a "Malibu Creek below Cold C~Nd¢’ continuous water stage gauge
(station No. F130-R), formedy known as "Malibu Creek at Crater Camp." The sta0on is located about 0.2 miles
downstream from Cold Creek. The station gives the mean daily flow and the peak water height. As the cable
car access was washed out in 1969, no physical high flow measurements are mrailable since that year. A
punch tape in the recorder is replaced eady each month. The data are on a PC in a spreadsheet format; the
Malibu data are regularly sent to the l.as Vtrgenes Municipal Water District (LACDPW, 1992a; BenlJey,1992).

Well System

Water level data in groundwater we~ are collected on a semiannual basis by the Department. A microfiche
file on selected wells includes geologic logs and other drilling infon’nat~t. The files ~Jude approximately 15
wells located in the Malibu Creek watershed, Two wells (#2330 and #2311) have been monitored for water
quality (general minerals) in the Malibu Creek watershed. These walls are ~ listed as "abandoned by the
owner." Well #2330 has records from 1972 to 1986. Wall #2311 h=s records dating to 1989 (LACDPW,
1992a; BentJey,1992).

Los Angeles County Department of Public World, Malibu Water Pollution Control Pio~t, Waete
Discharge Requlrement~, Order No. 17-26 File No. 64-49 (Meiaon de VIlio) Cl 4673, finalized ~/25/~7

The Los Angeles County Department of Public Works operates the Malibu Water Pt:~ution Control Plant
(Maison de Ville) sited at 3260 V~a Pac~fica Street. The domestic sewage tTeatment plant discharges up to
55,000 (average 27,000) gallons per day of secondary effluent to seepage pits located in the Malibu Creek
Hydrologic Subarea. Quarterly monitonng reports, submitted to the Regmnal Water Quality Control Board,
contain monthly total waste fK~w (RtNQCB, 1987b).

Los Angeles County Fire Department

Angeles County Fire Department monitors for brush levels, pedo~ns ~ bumings, andThe Los
maintains rain gauges. The Department regularly monitors for weed abatement comp~ance. The Department
inspects improved lots annually, with one fo~low-up inspection for non-compliance, before turning over non-
compliers to the Los Angeles County Agriculture Commissioners office (see above). The Department
advocates a soil erosion control wogram and tnes to get prrvate individuals to use non-soil disturbing tools to
perform brush clearance.

The Department bums thousands of acres per year in "prescribed bums" that are designed to minimize soil
erosion. These small fires are co~trolled to bum with a low intensity and a low heat in order to not kill soil
m=croorgan=sms. Oak trees and riparian zones are protected. After major forest fires, the Department performs
erosion control work including rehabilitation of caterpillar bulldozing lines and helicopter appl~.ation of rye grass.
The Department has records on the entire fire history of the watershed dating bac~ to 1919 and of the
prescribed fire history back to 1878. The last major fire in the watershed was in 1987, the Piuma-Decker
Canyon fire which burned to Malibu Creek.

The Department maintains a rain gauge at the Fire Station # 72, 1832 Decker Road in Malibu. They plan to
install 2 remote automated gauges in the Santa Monica Mountains (locations not yet detern~ned) within the
next 5 years. These gauges w~il be linked to the State Department of Forestry system and the National NOAA
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system and will be used for weather rxedidz~. The Department elected not to tie into the Department of
Public Works’ alert system (Spitzer. 1992).

Angelel County Welt Molquito Abatement

The Los Angeles County West Mosquito Abatement DisUtct monitors and treats Malibu Creek for mosquitos
and black files. They have 12 (out of 4100 sites m the county) black fly treatment sites in Malibu Creek and
additional sites in Cold Creek, Las V,’genes Creek and Liberty Creek. Treatment for black flies occum

Occasionally the District b’eats Malibu Lagoon for mosquitos when the natural discharge of the lagoon water
into the ocean is obstructed, cau,~ng a mosquito habitat.

To control mosquitos and black flies, the Disb’ict uses Vectobac 12AS (badllus thurigiensi~ isrealen~i~), a
biological agent specific to black fly and mosquitoes. They do not monitor water quality.

The Disthct has not received many public complaints about chemicals and the staff feels that their control
efforts are very effective (Kovaltchouk and Renwick, 1992). Others (members of the public) state that black fly
complaints st~ll occur around Seffa Retreat (Harris, 1993).

Malibou Like Mountlin Club

The Mal~bou Lake Mountain Club owns and maintains the Malibu lake and dam. They have had a problem w~th
silting of the lake and have historically dredged the lake periodically to remove excess sediment (Sohus, 1993).
The dredged silt is stockpiled, dried, and sold to local nursenes. The Club is CU~Tently looking for landfills or
other Iocabon to dispose of the excess dned sed,-nent. In addition, according to the California Department of
Water Resources, Division of Dams, they open the outlet valves to the dam once a year in order Ix) remove
sediment fTOm the lake (Sanchez, 1993).

The Club samples fecal coliform levels in the lake f~’om time to time in the summer months. They do not stock
the lake and have "blue-stonea" (or treated w~th �ol)per sulfate {CaSO4}, a powerful algaecJde) the take when
necessary (Sohus, 1993).

Cross Creek Center, Mal|bu Cross Cr~k, LTD, end Koll Real Estlte Investment, ownlm, Write
Dischirge Requirement Order No. 90-14~, File No. ?$-44, Cl $325, finalized September 24, 1990.

Malibu Cross Creek Center’°. located at 23410 Cross Center Way, discharges up to 7000 gallons per day of
domestic wastes. The 3800 square foot leachfield is located in the Malibu Creek hydrologic subarea of the
Mafibu hydrologic Unit. Quarterly monitoring reports submitted to the Regional Water Quality ContTol Board
contain the average and maximum discharge per month. Semi-annually, the discharger is required to sample
nitrate from upgradient and downgrad~ent ground water monitonng wells (RWQCB, 1990e).

~o Cross Creek Shopping Center has sut:~n~ted gmu~lwa~r morutonng mpodz to the Regional Board. They

monffonng al mast 3 groundwater wells fo~ depth to water and ~q~atde organic chemK;afs (m order to test for contarnmat~on
or~ Oeaner) The October reporl slates thai "ani~s~s of the depfh to grouno’water data collected at CCSC [Cross Creek
Cenlerl sug~ests that Ihe grounOwater m ttte ar~a Of Cotony C~aners ~s influenced by bdal fluctuat~ona ~ Mahbu L~goon" (Cram
Creels Shop~r~ Center, 1993)
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Malibu Media Center, Albe~ Winnikoff, owner, Wazte D~cha~e Req~t~men~, O~er No. ~I~
CI 7021, finalized D~ember 28, t990.

AI~ ~nnikoff is building ~e Malibu ~ ~nt~ at ~e Cm~ C~ area
The site was st~ll under ~nstm~ion ~en ~ was ms~ by ~ Reg~nal ~ter Quali~ ~n~
3~2/92. The pmje~, a 5300 ~ua~ ~t ~m~r~al bui~ing, ~ ~j~
day of do~s~ waste to a ~ptlc rank ~field in ~e Monte N~o hydm~bun~ of ~e ~li~ ~
The ~lle~ion system has ~en design~ ~ mat ~ ~n ~ ~nn~ m
available. The dis~arger is requir~ to install a ~mp~ ~x in ~ li~ at a ~int ~f~
~achfield. Qua~edy monitonng re~ must ~ subm~ wi~ mfo~ a~t ave~
quanti~ and ~y ~ges ~m ~ sy~m (R~B, 1~).

Karen Matin, Natu~l Science Division, PeppeNIne UnheroiC, Ongo~g

~ren Ma~n, a biol~y profes~r at Pe~rdine U~m~, ~s ~e~ ~ ~i~ ~ ~
organisms in ~ Malibu area. She s~ms ~lpin fi~ a~ has ~mpli~ mbons a~ng ~li~ R~
the Pacific C~st Highway. ~though ~e ~us of ~r s~d~s ~ on ~a~a~s to
~ture studies ~y include the effe~ of ~mi~n~. In ~di~n, ~r ~ents h~e ~t~
shore ~abs a~ sea anemones at L~ ~mllo S~te ~a~. ~r m~a~
Founda~on/Re~ar~ Ex~nen~ ~r U~e~mdua~ St~en= grant a~ a ~n~ M~ ~ Res~
Proje~ PIE ~nt (Ma~, 1992).

State Fa~ Mutual Automobile Insurance Company, NPDE~ No. CA~5311~ Cl
August 22, t~83

~e State Fa~ M~ual Auto.bile In~m~ ~m~ny, an o~ bui~g, ~a~es
day (a~rdmg to ~eir NPDES ~) of ~ff ~ter ~om a ~ling t~r.
storm d~in a~ng Agou~ Road and ~e~ on to ~s~ake Lake. T~ d~er is ~ui~
qua~erly reds to ~e Regional Water Quah~ Con~ol Boa~ ~ini~ in~ a~ut
and results ~m dls~a~e ~mples in~uding to~l waste ~, ~, tem~mture, ~1 di~
~romium, a~ ~ntachlomphenal. The d=~a~e must submit annual m~ including
seffiable solids, BOD, and oil and grea~ (R~CB, 1983). In ~nt y~m, ~e di~arger has
ex~eded the flow limits (15,~0 gallons ~r day in ~ quaRer 1992, ~ e~le) and
P~n limi~ ~ ~lo~e (S~te Fa~ 1~2).

Suffrider Foundation-Blue Watem Task Fome, Citizen Monitoring

In 1990, ~e Sunder Foundation in~at~ a ~ y~r, ~en ~t~r "~ Watem Ta~ F~" ~hng
pr~ram. ~e pr~m was s~ed in ms~n~ to a ~iv~ ~ of ~e ~s~l ~ter ~ng
govem~ntal agenc=es. L~lly, ~e ~emll goal of ~ ~mm m ~ ~ publ~ ~are~ of ~n
issues in ~e ~n~ Mon~ ~y.

To re~ obeyed water ~llution ~~s, Su~er F~mn e~blish~ an 800 num~r (1~7~
SURF). In ~dit~on, ind~iduals who wish to paginate in ~nitonng, ~a~ a ~11 ~b
fe~entation ~ multiple tu~ fe~n~tion kit ~r $2 to ~mple ~ ~lifo~ dens~es in ~an a~ ~
From ~o~r, 1990, to August, 1991, ~en~ different ~a~es in California and Hawaii were ~.
Mal~bu Lagoon. At the end of the pr~mm, Su~dem will publish a su~ m~ (Sal~n, 1992;
Foun~abon, 1991: San Jose Mer~w N~, 1993).

Tim Thoma=, private individual, rain gauge da~

T~m Tho~s, a private indiv dual. has ~n ~llecting da~ ~m a ~in gauge I~ted at Stunt Ra~
!978, The pro~/ - "’~,--=,,c ......~ ~he ram gauge area w~[l eventually ~
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V
SMBRP. Review of ~ Pm~ool. MMI~J Creek MIa~ 1994

Natu~l Re~e System ~, 1~3).~ ~i~i~s ~ ~ ~
Novem~r 1993,

Topanga-Las Vl~enes Resou~e Con~n D~

~e Topanga-Las ~e~s R~ ~at~ D~ ~ ~ ~ ~n ~re 1~7.
Initially, the ~nitohng ~nsist~ of ~lini~ ~asum~n~ ~ an ~u~l e~ ~r
¯ e mahne ~ien~ pr~mm at ~e Dsth~. In 1987, ~e D~ ~ Sffi~
Ball,he E~logi~l Su~ey ~L~CD, 1989). T~ s~y m~ ~n~ of
vegetation, and sediment in ~e Mal~bu Lag~n. Thin ~n~g effo~ ~s
grant pr~ram ~ich ~sed ~ r~n~u~ng ~ ~r ~ to ~ ~ ~CD,199~ a~ 1~3b)".
Cu~ently, the Disth~ is ~nbnumg ~ ~n~onng of ~e ~ und~ ~ US~A ~ ~s~l ~tm
Pr~ram,= grant to restore ~e ~em bank of ~ Mal~bu C~WL~ ~CD, ~ ~). A ~5,~
g~nt ~om the California ~s~l ~n~ (m devils ~ ~
restoration/study of the Mal~bu ~. ~ng hm~ ~n g~
but r~u~d, ~n~ohng

~e goal of ~e Re~u~ Con~ Dis~ m ~ ~a~ ~ a~ ~ ~ ~ ~b~t in ~ Maii~
CreeWLag~n system. An int~l ~ of ~eir effo~ m ~e ~n~ohng ~mm. F~ ~ ~n~ohng p~
¯ e Distn~ maintains 8 ~mpli~ ~ns (figure 5). ~e ~ing s~ti~
~mprehensive, overall pi~ure of ~ ~n ~m ~e u~r ~es to
parametem whi~ indite ~t q~l~ ~ ~r =u~ ~ ~

Cu~ent monitonng (to ~n~nue at ~t unbl 19~) u~r ~ USEPA ~ C~I ~m P~mm, i~
qua~edy photographic and ~ ~n~tion of v~, qua~e~ ~i~
weekly re~r~ing of physi~l ~m. S~ff ~entists u~ a =b ~ ~ ~r m~n~ ~ell~ Sp~
Inst. model 057 meter [~asures ~ture a~ dis~lv~ o~gen], ~o m~ter)
~mpling. The ~mpllng is on a ~ ~edule, b~ ~ere m ~ ~
~llecbon). ~though ~ey have a ~n ~ld pm~ and ~ a~
dupli~te ~mpling in ~e ~.

Data are mainlined in a Lo~s ~sh~t and are availa~ ~ ~ pu~ u~ ~t. ~e publ~
obtain ~pies of quadedy and final ~. S~ff u~s ~ ~ to ~ke ~~ns a~ut h~
manage bi~ivemi~ ~thin ~e ~g~. ~ Dis~= wo~ ~ly w~ bR~reat=on (they have ~nd~ ~ml grants) and da~ am ~t to ~ P~ ~nt as ~11 as
USEPA. The Distri~ has not yet ~inat~ ~eir ~ (~i~ ~ du~) ~ Tapia’s enh~
~n~onng pr~m~ They pan ffi ~i~te.

C~ts of the Dis~s ~n~on~ ~mm (~ 1993) ~m $1~ ~ =b
~sts. ~en ~nding ~s h~ (i.e., ~een gmn~), ~ num~r of ~m~i~ ~m~tem are ~u~,
but ~e to~l humor of s~s a~ ~ ~h ~mlng ~es m ~in~ (~, 1~2).

U

~ The Tidewater goby was r~:=ntly Isled on the federa~ ei~la~gerld I([moea lilt (Los Ang~mm Tuwas, 1994b).

’ZCALTRANS was icheduk~d to remove fie fit)m the restoration aria i~ June of 1993. This woft was postpOned to June
1994 because of the construcbon re~ated to tt~e new PacR~c Coast HKjhway Bridge over the Matd~J L~goon Therafor~. planmng
ancI monitoring aspects of the wor~lan fcx ~ Near Coaslal Waters, grant hmm I~=en poal!)oned to June 1994 (USEPA, 1993).
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SMBRP, Review ~t

Ventura County Public Works Agency

The Ventura County’= Public Works Agency maintains records from groundwater walls, stream gauges and rain
gauges in the upper Malibu Creek watershed. Two to three hundred key wells in Ventura County are sampled
annually by the Agency. Other walls are sampled on an occasional basis. There is not much water storage
cepabili~ in the Malibu Creek watershed, so it is not ¢ons~ered a key area, and thus is sampled only
m=nimally. In the Malibu Creek Watershed, about 11 wells have inf~:luent water quality or water level records
since at least as far back as 1973. One wel, in Hidden Valley, has been sampled regularly in recent years for
general minerals and nitrates.

Occasional surface water samples have been analyzed ttom Lake Sherwood and from Hidden Valley Creek.
The Agency also maintains flow records
Sherwood on Potrero Creek. The peak flow records date back to 1969 and are checked monthly. An
automatic and a standard rain gauge located at a county fire station near Lake Sherwood (VC 121) has monthly
records dating back to 1935. In addition, pmopitation data have been collected at the Thousand Oaks Weather
Station (VC 169) since 1957. Evaporation pan data at that station date back to 1970. Data collected from rain
gauges, evaporation pans, streamflow and ~ater quality stations are included in regularly publish~
Quadrenmal Reports of Hydrologic Data (Ho(fman, 1992; VCPWA, 1986).

Westlake Lake Management Asso©iatlon

The Westlake Lake Management Association performs lab kit monitoring of Westlake Lake. They have records
for the past e~ht year of pH and n~trate leve~s m the lake (West~ke Village, 1992).

AGENCIES THAT DO NOT MONITOR REGULARLY IN MALIBU CREEK WATERSHED

California Department of Fish and Game

The California Department of Fish and Game does not maintain any separate, regular, monitoring programs in
the Malibu Creek watershed. They do, however, implement ~e Regional Water Quality Control Board’s Mussel
Watch, Toxic Substances Monitoring and S~ambed Alteration Agreement programs. In addition, they
periodically inspect the wild trout in Malibu Creek below Rindge Dam. In general, the ongoing role of the
Department in the watershed includes review of perrn~ts and response to spills (Nitsos,1992; Maxwell, 1992).

California Department of Water Resoucces

The California Department of Water Resomces has sampled stations in the Malibu Creek watershed in the past
but does not currently monitor in the watershed.

CALTRANS

CALTRANS does not have a monitoring program along the Pacific coast Highway in the Malibu area.
CALTRANS, however, is a co-pern~ttee of t~e Mun~pal NPDES permit under the LA County Department of
Public Works.
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V
City of Agoura HII~

~e C~ of ~ Hills d~s ~ ~ a ~ ~. ~e C~ has an em~
Sev~l ~ ~tions in ~e ~ ~ ~ ~nk ~a~ a~ ha~ p~ in ~n~onng we~.

Cl~ of

~e CW of C~s d~s not ~ ~y ~ubr ~g. ~ey do, h~ever, ~uim
develo~n~ ~t NPDES ~int ~ ~n~, ~udi~ fliP,on dev~s, ~r
d~.

2Ci~ of Hidden HiI~

~e C~ of Hidden Hills d~s ~t h~ a ~i~ ~ ~ ~i~ing ~
~mpl~n~ ~ ~eir em~ ~n~l ~.

CIW of MBIibu

The C~ of Mali~~ d~s not ~ ~r ~. ~e C~ has, h~ever,
studies by Peter ~lliams et al. ~ ~ ~ ~us ~r ~ge~nt options and one of
invoke ~ ~ohng (~ ~).

CI~ of Thousand

Most of ~u~nd Oaks" d~s not dm~ ~to ~ Malibu C~k watemh~ and ~ere~m, ~ey do ~t
~nit~ng in ~ ~te~. ~e ~ age~ ~ ~nd Oa~ is T~un~ Sani~on Dis~
a~).

Southern California Coastal Water Reseamh ~

~ter ~ ~ ~ ~ ~ any ~nR~g~e So~em ~lffomia ~s~
Malibu ~k ~te~.

United States A~y Co~s of Engln~m

O~e ~y ~s of Engi~m d~s ~t ~ula~ ~Ror ~ ~ Malibu Cr~k ~temh~. ~ey do not
junsdi~on over ~e four dams in ~e a~. ~e ~s d~, h~ever, have ~pies of Los ~geles C~n~
Beaches and Ha~’ ~a~ profiles ~om 1935 to 1953 ~ Point Dume to To~n~, ~e Co~’s 1~1
profiles ~m Mal=bu Cr~k ffi ~llona ~ and ~ ~’s 1~9 profiles ~om Pant Du~
(~ten~, 1992)
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eMBRP, Reueew ol ~ Ptt~x;~l. Ma#bu CT~ek Wate~M’ted, f~e4

United States Bureau of Reclamatk)n

The United States Bureau of Reclamation installed old stream gauges under �o~tract to the USGS. The USGS
now maintains those gauges.

United States Department of the Interior, Fish end Wildlife Service

The United States Fish and W~Idlife Service does not perform any regular monitoring in the Malibu Creek
watershed. On occasion, in conjunction w~th Califom=a Department of Fish and Game, they have surveyed the
steelhead trout in the creek (Hanlon, 1992).

United States Geological Survey

Although they have an established station in the Malibu Creek watershed, the United States Geological Survey
(USGS) does not currently collect data from that monitoring station. The station is "Malibu Creek below Cold
Creek." The USGS has done special studies in the past in the watershed and maintains an extensive database
of all of their past and current sampling data from those studies (Bader, 1993).

Santa Monlca Mountains Enforcement Task Force

In 1990, the Santa Monica Mountains Enforcement Task Force was c~eated from federal, state and
regulato~ agencies to help reduce illegal development. The Task Force relies on public complaints to detect
and take action against illegal developments.

Santa Monica Mountains Conservancy

The Santa Monica Mountains Conservancy does not perform monito~

CURRENT SPECIAL STUDIES OR SHORT TERM MONITORING PROJEC’r~

California Department of Fish and Game, Geological Exploration end Removal of Sediment Behind
Rtndge Dam

The California Department of Fish and Game’s is studying the sediment behind Rindge Dam. Rindge Dam was
built in 1924-25 and was declared non-jurisdictional by the State in 1967 after it had mostly filled with silt. The
sediment is being investigated to s.ee if it can be used for construction or for beach replenishment purposes. In
late spnng. 1993, a 24-hour drawdown test using two installed groundwater wells was performed. Five
sediment (3 near dam, 2 upstream) was sampled for USEPA pnority pollutants. The approximate cost of the
project was $60,000 (A/tan, 1992).

’* The ge~echn,ca!
~moval An e~er~n~=nanc~a~ slay 1o examine t~ o~t~ns fo~ t~ removal of t~ d~m. m~ t~ option of ~ tumuli, ~                           j
~anned for ~m~t~n ~n the summer of 19~ /
sediment a~ Oam am shlt ~,ng so~l (Bumlu of Re.matin ~l b~t~ $5~,~ for e~i~ Ina~l: b¢ ~u~l i r
~% ~st m~)
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V
Soil Conse~atlon Se~ice~aturai Resou~ P~: ~� ~e Malibu Creek WmhN

Distri~ and ~e San~ M~ B~ R~
Mallbu Cr~k Watemh~. ~ ~y ~1 ~ ~lysis of hydrol~y, ~, ~t~ ~ a~ quan~

problems and present a~a~e

2

mm~t~n.

24 Imp~ment ¢ath~en te~t~

76 ~ve~p effe~ means to

of fi~ngt to ~o~ ~mm~.

I~ Expa~ t~ u~ta~,~ of t~
111 Establ~h I T~al M~mum DIW L~ m~ ~ ~ ~ to w~
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not be performing ex~ensive field wo~ but wia m~y beawly on literature research, previously acquired monitoring    ""
reports and interviews with individuals in the watershed (USDA-SCS, lg92).                                 /’.

PROPOSED SPECIAL STUDIES OR MONITORING PROJECll

Proposal: Santa Monics Bay Restoration Project, t992 (September 16), Study Design to Investigate the
Potential HssRh Effects of Recreational Exposm to Storm Drain Runoff in the Santa Monica Bey,
report ambmittad by Hails, R., Greenland, S., Mllllk~, It., end Wttto, J.                                          ,

This is a proposed $1,150,000 ~tuo~f of the il~ heatlh effects of bathing in Santa Monica Bay ~ld the risk " 2assoc~a’ed with ufoan runoff in ~torm drains. 10,000 re.eating individuals would be surveyed at two beaches ,,(follow-up at 3-4 days and at 10 days) for gaslmimes~ or other illnesses potentially related to the water
exposure. The water at those heaves would also be Is=ted concurrently. Malibu Creek i~ one of b~e potential
beaches to be inc/uded in the ~udy (SMBRP, 1~32a ~1 1994~).

Proposal: Santa Mortice Bay Restoration Project, ’1~2 (October), Draft Surface D~insge Water Quality
Monitoring P~ram Plan, report submitted by Wo~iw~d.Cb/de Coneultanto.

The Santa Monice Bay Restoration Project has ~ an assessment of urban runoff pollution in the Santa
Monica Bay drainage area. The second part of the effort includes a proposed monitoring plan of the quality of     ""
coastal storm drain discharges into the Bay. The Coesultants (Wooo~’ard-Clyde) have proposed the placement
of a continuous flow monitoring station for two yearn at Malibu Creek, as well as 3 other major drains or
in order to determine the mass em=es~ons to Santa Mortice Bay. It should be noted that some of these stations
many be dry for part of the year. Grab and composite samples would be collected 4 to 6 times per year and
eight stern samples would be collected during the two years of the study. Samples would be analyzed for
convenl~o~al pollutants, nutrients, battens, me~ls, organic chemicals, and pesticides. Twelve additional
stations are proposed to monitor land-use and pollutant rurmff characteristics. This report also recommends      "
that Mai=be Lagoon be monitot~:l dunng ==~rm eve~s (SMBRP, 1992c).                                  ,,.,
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V
California Coastal Conservency/Topanga-Lis Vlrgenes Resource Coneervetion District RestoraUon
Project of Malibu Lagoon

The Califomia Coastal Conservancy’s has provided $85,000 to the Topanga-Las Virgene~ Resour~
Conservation District for restoratioNstudy of Malibu Lagoon. The plan includes a historical study of lagoon,
prepanng selected biological water quality objectives for nutnents, preparing a comprehensive picture of
hydrology and biota of lower creek and lagoon, assessing the effects of breaching the lagoon and developing a
conceptional habitat restoration plan. The project will involve gathering field generated data, augmented with
data from other sources (CSCC and TLVRCD, 1992; Mdver, 1992).

COMPLETED SPECIAL STUDIES OR SHORT TERM MONITORING PROJECTS

California Department of Water

Although the California Department of Water Resources no longer monitors regularly in the Malibu Creek
watershed, they do have data on microfiche from previous monitoring efforts at the following stations:

Malibu Creek at Cross Creek
Malibu Creek below Cold Creek
Malibu Lake

California Regional Water Quality Control Board: Basin Plan Update Progrim4nvistigltlve Likes Study

The Investigative Lakes Study was funded by Basin Planning funds through the State Water Resources Control
Board and administered by the Regional Water Quality Control Board. The study was conducted by
researchers at University of California, Riverside. The contract ran from March 27, 1992 through November "
1993, and included one year of monitonng The overall goal was to assess the water quality, ~easonal ""
venation, toxic status and the trophic condition of rural and urban lakes in California. The objectives inc/uded
establishing site-specific water quality objectives, assessing a list of toxic substances which exceed allowable
levels, determining the trophic status of each lake, ar~l identifying protection arK/remediation programs, A ~
report with maps was produced.

~ The iml~mentation of th~ grant has been ~elayed by ~nool Motom i~:~Kl~ng the b~k:ling of ¯ new Plclfl¢ C~st Higtmay
bridge over the Lagoon by CALTRANS. The bridge and a~ ublity line am being built dunng the summer’ ind fll ~
(June 1 to December 1) flora 1993 Ihmugh 1996. Them has been some Controversy over whether the restoration work can ~’
shouk~ include I bathymetnc stuo’y of the near-ahore surf zone. Sude~ group= Mel that a I~seline stu~ la needed m ~ to
betermine Ligoon w~ter level man~gement ot~on~, (i.e.. wheth~’ to bmlc.h o~ no~ ~ i/=o. whim).

An addiliona! amount of $50,000 has been added to this grant IS P~d af a settlement w~lh Chewon Corp. C~evfon is paying                      ~1~
morn than $500,000 as I~arf of i lettlement agreement for I MarrJ~ 19~1 oH spill in Slntl Momca Bay. Money other than the b$50,000 for the Malibu Lagoon reslorat~on project, will be used for other enwronmental pro~ects mcJ~ling In epidemiolo~l study
(BNA Calffom=a, 1993) The pdot ep~demmlog=c study exam=ning t~e potential heaRh effec~ of mc~at~onal exposure to atocm
dra~n n~noff m Santa Mon~..a Bay was completed m earthy 1994 (SMBRP, 1994a).

The Resoume Conservation Distn~ has completed a detailed ~ fo~ Ute grant and has mc~ived comment= ~ Ule ~
(RCD, 1993). The tasks m the June 30, 1993 draft am:

1 I-tydrolo~iC evaluation of lower Malibu Creek and Ml~bu ~
2 Define b=olog~cal and water quality
3 B~ota of lower Mal~bu C~ek and
4 Assess the effects of sandbar bmact~ing Oo biota
5 H~stonc~t reconstruction of Mahbu Lagoon and adjacent m with a comparison to analogou~t lagoon sylt~m
6 DeveloD conceDtual hab~tal restoration optionl
7 Develog options, mcJuchng conceptual �les~gns, for mlnlgmg the wa~e¢ level in UII ~goon
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SMBRP. P4v~woI~Pm~oM. Ma~Cm~tWa~,~h~I,

Out of 26 lakes ~et~ ~ ~ ~, 5 ~ ~in
~om study due to ina~ssi~lW and mbili~ ~ ~ ~h; ~e ~ ~s ~ ~r ~ data ~):
Malibu Lake, Lake Lindem, ~ke ~s, ~e
¯ e basis of s~e and ~ of ~~ ~

~e lakes were ~mpled ~ ~ ~e~l ~m~, ~ ~ ~. ~, ~ ~s~.
Visual ins~ons in~ud~ ~l ~s of water q~l~ and ~k~ ~y,
a~ssibili~. The ~st of ~ w~mm ~r ~ ~i~ ~ $210,~0. In ~, s~l To~ Sub~
Monitoring ~SM) (prog~m ~ a~ve) of fish
sp~ng, 1992. at a ~st of ~te~ $89~ ~r y~r.
of the regular TSM p~m, ~er ~m ~ ~ ~s
(Ru~i~va, 1992; R~CB, 19~d).

California Regional Water Quall~ C~tml Boa~: Basin P~n

~ ~ of ~e Regional ~r Qual~ ~ ~’s ~tm
Beneficial Use Study (~nV~ te~inat~ m June, 1~3)
Unive~i~, Fulle~on, ~nd~ ~ ~ie~fi~l
in the Basin P~n u~ate, ~ ~s m~ ~1
~r ~st ~tes (Smi~, 1~).

California Regional Water Qual~ Control BoaN, in p~p~ Intenl~ Su~e~ ~ ~e M~u Cmk watemhed

An interagen~ team led ~ ~ L~ ~eles R~I ~ter ~a~
Su~eys of ~e Mal~bu Cr~ ~tem~, ~ fi~t Inten~ S~ ~s
flow regime. A ~nd su~ was ~ ~ ~r 28, 1~3 du~
su~eys am e~ens~vely u~ m ot~r rotes a~ prov~e da~
watery, The su~eys pm~e da~ ~r ~e ~, ~at~
~eling effo~s to as~ss ~nt ~u~ ~dings in
were ~mpled ~i~ dunng ~ day, at ~e ~ b~ at all ~. F~ ~mtum ~d
dete~ined. Pam~tem ~ ~m ~1~ ~r ~tow
~lifo~, ~tals, ~id~, a~ to~l s~nd~ ~lids. In ~en ~li~ ~en~, ~n~ su~ and
mappe~ ~e land u~ and ~m ~ ~ndib~ m ~e ~as ~t
~bi~t asinine ~i~t ~ a~ ~n, ~,

~e ~nd ~mpling event ~s a ~t effo~ ~ ~ny ~, ~te, ~,
enwmn~ntal groups and is an ex~l~nt examp~ of
wate~h~ Planning Group. ~ ~s ~at ~n~ ~ ~n~ an~or~ff w~: Los ~
Coun~ ~pa~ent of Publ~ ~, ~s ~enes Mun~l ~ter Dis~ and
Control Board. Other groups or a~s ~at ~n~b~ s~ff ~r ~ ~/~g ~j~ were: USDA
Soil Conse~ation Sewi~, Nat~nal ~ Se~, ~n~ Mon~ ~y Re~n P~, Heal ~e Bay, Los
~geles Coun~ Su~i~r Ed Edel~n’s o~, and O~an~ ~s, I~ The T~nga ~s ~e~s
Re~u~ Con~wabon Di~ ~n~buted s~ff a~ ~an~ a

A bi~ su~ey is plann~ ~ ~ fi~ ~jor ~ of ~
$10,000 to sup~ ~ ~b ~.

California Regional Water QuiliW Control BoaN, In p~p., Mallbu
Study, Shirley BImllk.

~e Regional Water Qual~ ~n~l ~rd ~m~l~ ~e Mal~ ~g~n d~ 198~ ~r n~n~ a~
~hfo~ as pa~ of a stuOy to 0ete~ne t~e eff~s of ~flux of
~nefic~al uses of ~e lag~n Sev~ s~tions ~ ~elate
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Distn~ ~mpling I~ti~s ~m ~ ~ ~ ~ ~1 ~li~, n~es a~ ~~, ~ ~
approxim~e ~st of $12,000. T~ ~ ~ ~m ~o~r, 1989, to MW, 1990, ~ ~
and tem~l vanabili~ in ba~e~ ~ n~ ~ls ~ ~y ~ pa~ ~a~nal m ~m (~al~ ~
r~ard to wet wea~er venus d~ ~r) (~ 1992; R~CB, l~b).

California Regional Water Quall~ Con~l BoaN, ~ ~p~ Malibu Lagoon Sto~ Water Mudy, Shi~ Blmslk.

~e Malibu Lag~n Sto~ Water S~ in~ ~ing ~tions in ~ ~ a~ ~ ~ ~ins
into ~e ~g~n a~er sto~s. ~ ~ ~ ~L a~er sto~, ~1 ~ ~m ~h in ~ drain runoff
but not in middle of the lag~n m in o~er ~ ~te ~ ~e d~ins. To~l ~um hyd~ a~
were al~ ~o~ed. One ~ ~ ~ ~ ~ ~t ~e volu~ of ~m m ~ ~ ~ ~ ~
u~an ~noff ~llu~n~ (Bi~ 1~).

California Regional Water Quali~ Control Born, ~ prop. OM Topanga Fire WMer Qua~ N~nt Study

~e Regional Water Quali~ ~ ~a~ ~ a ~ of ~e ~ C~k a~ a~r ~ ~ T~a~a
Fire of Novem~r 2, 1993. ~ ~n~ ~ a ~W volunt~r a~ ~e ~s ~e~ Mun~l
Distn~-Tapia La~ratow, ~m~s ~e ~en ~ ~ a~er ~e tim, ~e any ~r ~, a~ du~
~o ~jor sto~s. Samples (6) ~ C~d ~ ~ ~ ~low ~ ~m z~e a~ ~ ~i~ C~
ana~ed ~ n~en~ a~ P~.

California Regional Water QualIW Control BoaN, W~ D~cha~e Requi~men~ or ~DES ~
which a~ rescinded or were not Inv~lted ~ ~ ~:

Ran~o Pet Kennels, 27201 V~ BNd., ~, Cl ~18, L~ ~s ~ ~ ~ ~1
washdown wh~ is di~a~ ~ a ~

MOT Indus~es, Inc., Calamus ~ ~ T~nt P~nL ~ of ~ ~ ~ d~
Requim~nts 4B191133001. ~ ~ ~~ were ~ e~.

Mobil Oil Co~, 4950 N. Reyes ~ Rd, ~ ~ ~e R~ui~ 4B19~1~1, CI ~.
Wash su~ di~a~ to ~ ~

Me.rex Co~,, Unisys Co~, ~e F~, ~11 N. ~dem Cany~ Rd., ~ N~S ~
0055697, CI 6723. Tank ~ak m~B~ (?) ~ mffi ~ndem ~y~ C~.

California Trout

California Tm~ (Ca~ro~) ~an ~ m~ ~ht yearn ago of ~e st~lhead ~ ~ ~libu ~
to the ~nitonng effo~s of CaKm~ ~ere ~ ~ p~f ~at steelhead Vo~ ~n~ e~st in Mali~ C~
repots horn ~e 1940’s d~nt ~lhead m ~ ~ CalTrout built a $15,000 ~ir in ~e ~ and
voluntee~ mon~ored the ~o~ migmt~n on ~s (included photo d~n~tion). After ~y ve~fi~
~ut ran, CalTro~ ob~ined a g~nt ~m ~ ~n~ M~ Moun~ms Con~an~ ~ ~nbnue ~ ve~n
effo~ and to investigate the ~1~ of ~ ~ qua~t~ of hab~t (~ Tnhey and o~m ~).
Cu~ently, Caltrout’s role is to husba~ a~ ~te ~e effo~s of ~e De~nt of F~ ~ ~ ~ a~em~
to remove ~e ~mer of Rindge d~ ~ ~ ~ (Ed~nd~n, 1993).

California Trout, 1989 (May) Malibu Cmk Steelhe~ Habi~t AMessmenL Prepared by Franklin, R. and
Dobush, S., ENTRIX. Inc.

The Santa Monl~ Moun~ns Con~n~ ~ a $121,000 grant to Califom~ Tm~ ~a~s a st~lhe~
restoration Droje~ at Mal~bu Creek and the ~ ~ld Creek. $28,460 was u~d ~r msear~ a~ut ~e
qual~ and quant~ of ~e steelhead hab~ts ~ ~ ~nefits of resto~t~on for ~e ~ut. The re~ di~s
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the four barners which obstruct upstream rnk3ra~n and includes designs of facilities to allow rnigration around

The study mvoived a survey of steelhead manng and spawning habitats along Malibu Creek and Cold Creek.
At different srtes along 20 kilometers of the creek, the ave=age water velocity, average water depth were
measured and the sediment s=ze, percent embeddedness of substrate and quality of escape cover and r~ling
pools were assessed. Five stream reaches on Matibu Creek and Cold Creek are described in detail in the
report (including air and water temperature, d~:harge, geomorphology, vegelation, aquatic macroinvertibratas,
insects, and general comments about water qual~y). The report notes the senous amount of degradation of
habitat quality just below the Tapia Water Treatment Plant (foam, lack of attached algae, acrid odor, lack of
rnacroinvert;brates) (CalTrout, 1989b).

California Trout, t990 (March), Synopsis of 1989 Temper’alum Dm from Malibu Creek, Califomta.
report prepared by Trihey end Aeeociat~m.

Trihey and Associates, under contract to CaKrout, measured water and air temperature in Malibu Creek at
Century Ranch, above and below the Tapes Water TreetmerK I:qant and below Rindge Dam. They used semi-
permanent recorders that mondored temperatures hi-hourly dunng July and August, 1989. The study concluded
that the water temperature (and Ituctuations) were mpreeantat~e of typical stream temperatures (Call"rout,
1990).

California Trout, 1994 (June) Chsrecludetic= of Pool Ckannel Form and Surflclel Fine Sediment Over Time:
Mallbu Creek, Los Angelee County. Prepared by A. Spkm and D. Tormey, ENTRIX. Inc.

The Santa Monica Mountains Conservancy awarded a grant to California Trout to investigate sedimentation in
Malibu Creek following the Old Topanga and Malibu Fires of October, 1993. Pools and channels were
monitored from January to April, 1994. The researct~rs concluded that sediment accumulations likely displaced
juvenile salmon from upstream holding areas to downstream areas and that the earthquake (January 17, 1994:
6.8 earthquake) contributed bene~::~al gravel (CalTrout, 1994).

Flowers, E. S., 1972, Measurement and Management A~pects of Water Toxicology: The Melibu
Watershed, ¯ mixed residential and Wilderness Ire~.

Flowers (1972) conducted a wide ranging study which inckxL~ water quality surveys, terTain descript~:)ns and
surf=ce flow evaluations of the Malibu Creek Watershed. Thirty nine surface water sampling stations (wells,
ponds, creeks, and lakes) were sampled for general minerals from July to September, 1971. This report
contains descriptions of geology and topography of ~ watershed and includes locations of feeder springs and
seepage areas (see figure 3 above). Mercury was anah[zed in ~ssue of specimens of Arroyo Chub, Gila o.~,
collected at Malibu lagoon, at Cross Creek Road and at Tapes County Park (Flowers, 1972).

Los Angeles County Agdculturel

The Los Angeles County Agricultural Commiss~t~r office ra~ a surface water quality monitoring program from
approximately 1974 to 1986 Up to 400 samples in LA County, incJuding the Malibu area, from lakes, streams,
and drains were analyzed for pesbodes. The program was terrmnated due to budgetary constraints.
Unfortunately, the data were archNed and are drK~ult to access now. If an agency could provide funds, then
staff would be able to retrieve the data (some of the data rn~Jht be on computer) (Makos, 1992).
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V
Malibu, City of. 1992 (March), Malibu Wastewater Management Study: A Human E~gy of ~e
New City. Study prepared by Ph~ Williams and Associates, Ltd., and Peter Wamh~l and                               ~
Associates.

~is s~dy. ~mi~ by me C~ of Malibu, indud~ a pmlimina~ ~ ~ al~ ~~
~pt~ ~n~ ~akJng ~n~inating ground water near Malibu Lag~n a~ ~ ~st~ater ~n~t ~

~ general in ~e C~ of Mali~. ~ile ~ey a~n~ge ~at ~m de~il~ ~d~s am ~ in ~e Mal~

~
Lag~n (study of algal b~, n~en~, Or~lation, ~u~ of ~sib~ v~s a~ pattens), ~ey ~
¯ at ~e ~ptic ~nks near ~e ~g~n are not ~using a ~blem. ~ey d~ ~ ~ dye tes~ ~ ~ ~bu

~ ~g~n area. Their ~m ms~ sh~ inte~yehng of ~Rs, ~ays and ~ ~ ~ Ma~ ~ m ~

2,
~ey s~te should help d~ of ~e~ and vim~s (Philip ~11~, ~ ~, 1~).

National Pa~ Se~ice, Santa Monlca Mountains National Recreation Area, 1~t ~ 1), A
~ Hydrologic Evaluation of Medea Creek, Paramount Ranch. Medea Creek f~l ~. Study b~

Paul W. Rose, Resou~e ManagmenL

In ~is m~, ~e M~ea Cr~ hydm~ area ~s d~, ~ ~ m ~ ~ ~ ~
~ue~ sto~ di~ rotes ~m ~1~ (NPS, 1981b).

National Pa~ Semite, San~ Monna Moun~ins National R~mation Area. 1fl1-19~, M~ea Cmk
Colifo~ Study.

in 1981, high ~1~ ~s ~m det~ in M~ea C~ ~ing ~ a ml ~y W ~ Na~ ~
Se~i~ to dete~ine ~e ~ten~l ~u~ of ~e ~llution. Water ~mp~s ~ ~ ~r n~te, n~,
phosphate, MB~ and ~. ~e study ~ndud~ ~t ~ldl~e w~ m~ ~ ~e h~h ~i~ ~,             ~
and ~e area was ~st~ ~ ~n ~al~ ~mings (NPS, 1981-1~).

Santa Monica Bay Resto~tlon Pmj~ 1990, Sto~ Dmln~atch B~in P~                                              ~

~is stay ~m~ a q~im ~i~ was ~nt ~ ~s and ~ ~t ~ ~t~ ~ns ~ ~ ~            ~
Moni~ Bay Wate~h~ ar~. ~ ~es ~m quesbon~ a~ ~ir ~ ~ ~t~ ~n and ~
~eaning, ~th~ of quan~ing m~v~ ~tenal, ins~ion ~, a~ ~ of ~bl~ ~u~. In ~
Malibu C~k Wate~ ~ ~ng ~s ~ agents ~ ~t~ ~ (~BRP, 1~):

~ ~n~s ~e~ In~ ~ ~
m ~t~ ~sin~

~ns ym y~ ~)
Los ~e~s D~    Y~ y~

Santa Monlca Bay Restoration PmjecL 1~92, Pathogsns and Indlcatom In Sto~ Drain= within ~e ~an~
UMonica Bay W=temhed. A technical Itudy by Gold, M., Ba~ie~, M., McGee, C~ ~, G.

~is San~ Moni~ Bay R~t~n Pmj~ ~en s~ ~ on ~ ~ of mdi~t~ ~ ~
human enteric viNses at P~Kenter and Hemndo sto~ drains and Malibu ~ Samples at ~r ~=
~th~n Mahbu Lag~n, ~1~ over a ~n~ of 6 ~n~s, were anal~ ~r to~l and f~l ~1~,
enters, F-~le s~ ~hphage, and hu~n ente~ ~N~s (at ~ of ~ ~r =tes). ~~,
tem~ture, water height, and pH were ~asu~ in ~.
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Sample locations w~in the Lagoon were: " -~-
1) Breach location near mouth of Lagoon;
2) Bndge over C-channel (western-most channel; ,,-
3) Just east of Pacific Coast Highway;, and
4) In Creek, 100 yards no~ of sla~on 3.

Coxsackie B virus was identified in the Makbu lagoon samples. The authors recommend that a mo~            ~"
sophisticated indicator is needed for sampling of human pathogens and fmltmr study is needed to detem~ine
the source of viruses, bacteria and ott~er pollutants (SMBRP, 1992e).

Texaco Service Station Remedistlon Project, NPDES Permit CA0060828 CI 1962 flnali~od M

A Texaco Station located at 23387 Pacific Coast Highway, discharged up to 380,000 gaik:~s of Ireated ground    ,,,,
water from a mitigation proJect, horn January 1990 to 1992 (for a leak of gasoline from a Woduct line that
occun’ed in 1980). Texaco submitted a final report for review by the Regional Water Quality Cont~ Board to
determine if closure is warrantedTM.

During the rernediation, the treated ground water was discharged through a storm drain to fl~e Malibu Lagoon
just above the Pacific Coast Highway bridge. A sampling station at the point of discharge was monitored
weekly for flow, temperature, pH, oil and grease, lead, certain volatile organic chemicals and annually for         -"
toxicity. Texaco had previously conducted an on-site and off-site groundwater investigation which involved       ~..
groundwater monitonng wells (RWQCB, 1990c).

Topanga-La$ Vlrgenae Reaourca Coneervation District, 198g, Malibu Lagoon: A Baselk~ Ec~4oglcal
Survey. Study conducted by B. Seen Manlon and Jean H. Dillingham for Los Angeles
County Department of Beaches end Harbom and California Department of Parka and

The Topanga-Las Virgenes Resource Consolation Disthct undertook an extensive survey of all w~ldlife, water     ,--,
quality, sediment and management aspects of the Malibu Lagoon. This report s~ves as a ~ and
comprehensive starting point for future research about the lagoon (TLVRCD, 1989).

United States Geological Survey and the National Parks Service, Santa Mortice Mounta/ne NMk~nal
Recreation Area, Water reeourcea Program, Division of Re$ourcex Management, 195l-1~1g?, Bmiine
Hydrologic Data Survey of Santa Monice Moul~talne National RecraaUon Am.

From 1982 to approximately 1988, a National Parks Service baseline hydrologic study was implemented by ~
United Stales Geological Survey. The goal was to provide data that could be used to manage the park’s water
in order to protect the ecosystem and to ensure clean water for the park’s visitors. The study involved
collecting an inventory of all surface waters w~in the park and sampling for germral rninerals, nu’o’ients, metals,
bacteria and organic chemicals sern~annually (dry and wet seasons). Sampling s~ w~thin the Malibu Creek
Watershed in~uded: Malibu Lake, Medea Creek, Cold Creek. Malibu Creek below the Tap~a Waste Water ;Treatment Plant, and Malibu Lagoon (these last two sites were sampled three times a year). Malibu Lagoon
sediment was also anah/zed for metals organic chemicals, and parbcle s;ze dis~bution. Stream flow data were
also collected. Some of the stations were only sampled a few times and other changes occtrred as ~          ’ "
program evolved (NPS, 1981a; USGS, 1963).

dunng 1993.
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"
A~mg ~ R~ Rum~lI-Pe~
yea~ bm ~s te~inat~ ea~
u~an~ files. S~ ~ ~en~’~ ~ ~ ~ ~ ~m a ~ m~

~e Un~ ~t~ ~ Su~
yea~ of ~ling ~-

~libu C~k at Crater
~d Creek ~ Piu~ R~ ~ ~ ~ 1982-1~
~ Cr~k ~bu~ ~r ~libu
~s Vi~enes C~k at Mu~nd R~
Malibu Creek ~1~ Mal~
~libu C~k at ~ 1~1~7
Thun~ C~k at Mu~
M~ea Cr~k at Pam~ Ra~ ~r ~ 1982-1~
Malibu Cr~k at L~dem Rd ~r ~ 19~
~ea Cr~k at ~n

Pa~ range ~m ~ven~ ~ ~, ~ ~ ~ (~, 1~3).

Westlake Village dump, P~den~al, Wa~ D~chl~ ~~e~ ~lued by Regional Wirer Qual~
Control BoaN, ONer No.

~e ~ke ~llage dis~l s~e
These R~uire~nts have n~ ~ m~n~. ~ ~ter ~n~ng was ~ui~ in ~e ~
SWAT m~sbgation ~ unde~ay ~ ~ ~ ~ ~y ~ r~uir~ (R~B, 1973).

COMPleTIONS OF MON~ORING DAT~

Regional Water Quality Control Board, P~nning Dt~, B~ P~n Update da~b~

~e R~al ~ter Oual~ Con~
R~ion ~ u~ in u~abng ~j~

Santa Monica Bay Restoration Project, 1992, Assmm~t
Santa Monica Bay, Volume 1, Annual Pollu~nt L~din~ ~ S~ Monica Bay f~m Sto~ Water Runoff,
~poR prepared by Michael Stenstrom, Un~em~ of ~ifomla,

Pollu~nt ~ds into San~ Mon~
~s~ns, a~ water quati~ pa~tm ~m n~ ~s ~onng p~mms as well as ~e Na~nal U~n
Runoff P~mm. Malibu Cr~k da~ at C~
in the stu~ (SMBRP, 1~20.
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Santa Monlca Bay Restoration Project, 1991, Assessment of Mon~odng and Data Management
Needs In Santa Monica Bay: Final Repo~ subm~ed by Southern Calffo~ia Coastal Water Resea~h
Project, Long Beach, CA, and EcoAnaiys~, inc., Ojai, CA. by T~n, B., Bemsteln, B., Smith, R.,and
Packard, R.

~is re~ in~ ~ ~a~s ~ ~t ~ ~ ~ ~ ~n~ Moni~ ~y a~, an ~i~
ne~s for impr~n~, and a p~l ~ a da~ a~ ~ ~nage~nt system ~at would
integrated info~tion ~o~. The pm~ ~ ~ld ha~ ~nu~en q~ inte~ ~bili~s
that an ~ndNid~l. ~ ~ ~mm~ng ~ge, ~ ~ ~ ~uld easi~ a~ss an index of
all agenoes. Int~ ~dN~ ~ ~en ~ ~ ~ d~ ~ ~ a~al da~ (SMBRP,

State Water Resou~es Coati BoaN, STOR~

STORET is a ~em~ na~al ~ter q~l~ ~ ~ ~ USEP~ ~e ~l~m~ ~
system is under ~e ~n~ol of ~e S~te ~ter Reds ~ ~ and ~e da~ba~ ~wes as a
re~sito~ for water qual~ and o~r ~ ~1~ W s~te a~ ~r agents (CS~CB, 1985). In
w~th staff of ~us ~es, h~ver, ~t all age--s ~ ~ to ~e system. Many ~ns,
including ~ ~se ~ ~n~te a~ ~ ~t ~ ~, ~ STORET ~ ~ a ~~
use that has ~b~ ques~a~ ~ q~.

National Park Se~ice, San~ Monica Moun~ins Na~nal ReckOn A~

~e National Pa~ ~ ~s ~ an ~ ~~ Inaction System (GIS) ~r ~e
Moni~ Moun~ins. ~is GIS i~es ~ye~ ~r s~ a~ in~re, land u~, to~raphy, water
vegetation, etc., pmv~i~ an overall ~ ~nt ~. ~ da~base will ~ available for inte~e~
use. The Pa~ ~ is al~ de~ a ~r Re~u~ ~~nt P~n ~r ~e R~
(Malibu Su~ N~ 1~ a~ ~,1~3).

OPINIONS OF THE AGENCIES

~erall, ~e s~ff at ~ d~erent ~e~ ~at ~ m ~ ~ C~k watemh~ are ~ing to a~
~mprehensive and ~lly ~ ~¢nng ~. ~ mff w~ld like to help an~r ques~onl
a~ut hu~n and ~tem ~al~ ~ ~ ~e ~1~ ~ by ~ney and ~uip~nt ~n~m~.
~ of ~eir ~n~ ~ut ~ ~ of ~ ~

One ~ff ~n ~id ~at ~ ~uM li~ ~ ~ ~’s ~ to rest a~ ~e patten pmb~m.
feels ~at ~ ~blic ~ ~st of ~eir m~t~n ~ he.palm and ~at ~o~ a~cles are
ve~ a~te a~ ~n~e ~ ~bl~ "h~te~ a~ ~r quali~." He wou~ like to ~
~nit~ng ~ ~t spill or ~r epi~ ~ ~t ~ ~.

One ~n ~ ~at, in g~ml, ~ ~ng ~ ~ ~u~ of public de~nd. E~
have ~nted ~ do ~re a~ ~ are geeing ~ ~y. ~ve~l ~ple said ~at if ~ey had
money, ~y ~ld h~ to do ~e ~Ronng to ~dm~ ~b~ms ~at ~ey are not ~ehng.

Another ~n~m R a~ut p~ u~ of ~ d~ ~ te~s of publishing m~. S~ff
~n~ a~ ~e e~i~ and ~n~ p~m of ~ el~ publishi~ ~eir da~.

A s~ff ~m~r at one of ~ ~jor agen~ ~ ~at ~ ~ ~at~ ~u~ he ~ls like ~e
~eate ~e questions m~er ~an an~.
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1

SMBRP, Review ol Mcr~Wr~or4~ PRIfOOOl, MWlbu ~ ~, ~B94

,~. " There is soma feeling that the cities of the watershed need to take morn responsibility in terms of
special studies and monitonng.

The Department of Hea~th Ser~ces lab is currently operating at full capac~. If ~ Department had
more money, they would like to monitor the station nearest the lagoon every lima it is mechanically
breached. They would like to lay the ma~ter to rest (controversy about human health dsks near the
lagoon) by increased sampling or by specJal studies. In order to do this san~o~ing, they would have to
go to an outside lab and they do not have the funds (Petralia, 1992).

m " The Department of Health Services staff feel that the Heal the Bay report card does a great disservice.

¯ , It takes samples from around drains (a small % of the coast line) and extrapolates to the whole Santa
Monica Bay. In adddJon, there is a problem with taking data from both 4 week- and 5 week-long
months and companng to California monthly standards (Pet~alia, 1992).

In general, the Department of Health Sciences staff feels that because Los Angeles agencies tast the
beaches more f~’equently than other areas, there is the appearance of worse beaches in sou~em
California than other parts of the country. No areas of California to the north o~ possibly areas on the
east coast do as much comprehensNe testing, and they rn~ght have more beach closures if they did
(Pet]alia, 1992).

" Some staff at the agencies feel that enough data have been collected in certain areas and funds should
’ ¯ be allocated for responses to recognized prol:dems.

DISCUSSION

Agencies overall efforts

A substantial amount of monitoring occurs in the Malibu Creek watershed. These data, if accessible, w~ll be
important for the development of pollutant loading models in the upcoming Soil Cot~servation Service Natural
Resources Plan study or in future studies. More work remains in making adjustments in the overall
strategy for the watemhed.

0 The Regional Water Quality Control Board nJns four regular monitoring programs d~ectly and oversees at least
,. eight other monitoring programs (v=a NPDES or Waste Discharge Reduirement pert’nits) in the Malibu Creek

watershed. The Board has not received the credit it deserves for this large amount of monitoring in the
watershed in large part due to the lack of public relations. Many of the concerned individuals that were
interviewed did not know about most of the Board’s programs.

Summary of positive aspects of monitoring programs

, The different regional agencies have devoted a large amount of resources to the monitoring of the Malibu
,-, Creek watershed. As noted before, the Malibu area is a relatively small contributor to the southern California

Bight, although a mai~r contributor to the Santa Monica Bay.

Elexibilitv in Htmerion ~errni~.

The Hyperion self-monitoring program is unique among the NPDES permitted programs in that it has flexibility
, bu=lt in order to reduc~ costs of momtonng for non-existent pollutants. Baseline monitoring in the first year and

~ in the fourth year estabhsh whic~ pollutants are monitored in the regular monitonng program (NRC, 1990;
RWQCB, 1987c).
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In addition, proposed in Santa Monica Bay Restora~m Project, Dra~ Ac~)n Plan. Chapter 2 are the following:

= Establish a daily beach water qual~ rel:xxting ptan smder to air qual~ reports. Inform the public via
me beach informabon board, local cable telev~on, weatherman of television or radio. In addition, issue
¯ , annual or seasonal Santa Monica Bay "sw~nmmg sudzone" water quality reports to increase public

awareness and help local agencies to

Evaluate and update beach warning and closure I:XOto<x~ m~d Malibu Lagoon breaching
(SMBRP, 1992b).

Implementation of these Santa Monica Bay Restoration acbons wig help ~mprove the monitoring and response
protocols of the watershed. Specific problems which have been k~mbfied in this study, as weg as
recommendations for improvement, are d~scussed below.

Cooperation between Agenclee

The lack of a coordinated regional monitoring program for the Santa MonJca Bay as a whole leads to Itm lack of
an overall p~cture of condibons and trends witt,n the region (SMBRP, 1991).

, o       Although each agency that monitors in the Malibu Creek Wate~hed has its own mandate, more cooperation
needed between the agencies in order to prov~le a simpler and pe~aps more comprehensive monitoring
program, in the interviews with the agencies, the staff were asked questions about who else monitors in the
watershed and with whom they cooperate or to whom they regularly send their data. None of the staff knew
about all of the other agencies and most knew only about a few. Data are exchanged only among a few
agencies. Examples are:

,.., NPDES and WDR Perrnittees interact w~ Regior~ Water Qual~ Control Board
DWR interac~ w~ Regional Wa~er Quality Contr~ Board

~,~
TLVRCD interacts w~ DPR

At leas~ six different entities operate rain gauges in the Malibu Creek watershed: Los Angeles County of
Public Works, California Department of Parks and Recreation. Ventura County Department of Public Works.
Los Angeles Count, Fire Department, the County Sanitation D~st~-ts of Los Angeles County (Calabasas

, Lanc~fii]) and Tim Thomas". As many of these ageroes need the data for prediction and/or modeling purposes,

¯ -. perhaps some Oata exchange would be usefut. AJ least two of these agenoes did not know about the other
gauges.

t!

~The structures near the gage that T~m Thomas mon4ored m �lestroy~d k~ the Old To~nga fires in October’. 1993.
, !
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Agencies ~ to ~n~ ~ ~rdinate. Data shou~ ~ ex~a~, ~ ~mugh a
~anngho~ ~ da~base (~n~ Moni~ Bay Restoration Pmj~ through E~sis is ~velopi~
~ntral;z~ system as di~s~ ~w in ~e Public ~ss ~ion). T~ o~mt~ of
(at least ~x different end.s ~e rain gauges in the ~libu Cr~k ~t~h~) ~ to

Need for �omp~h~=lve goa~ for moe~de~

~ile maw of ~e age.s ~ ~ar and reachable goa~ ~r ~ir ~ng ~mm, ~em do
appear ~ ~ve ~mwehensi~ ~ls whi~ relate to ~e Malibu C~k ~em~.
monitored (in Malibu) just to ~ ~plete. ~o~er ind~dual ~id ~at ~ d~ not ~ ~y he
pa~icular ~e, they just had a~a~ done A (othem at ~e ~ agen~ ~lly ~ ~at
~niton~ at ~at site ~ do ~ want to have n~a~e m~i~s ~ ~ ~).

of pmt~ of public ~al~ a~ pint.ion of ~ heaRh of ~ ~syste~ n~ ~
an~ sy~e~ need ffi ~ ~t ~ ~ dete~ine ~n ~ hu~n heal~ ~ ~ve ~n ~nim2~ and

"~e s~a~ water qual~" pa~tem. ~em ap~am to ~ a te~en~ ~r ove~ll in

~e NPDES ~s, a~o~h e~ressing their ~ ~t of goals ~ ~t~ ~ wate~h~ and
basi~lly ~ing r~uir~ to ~fl ~ Regional Water Quali~ Con~ol B~’s goals. ~e~ll, ~e
to ~ quite thorough. ~em am, h~ever, ~in di~e~es ~en ~ ~i~

~e~ll ~ must ~ es~ ~r ~e Malibu C~k ~te~h~. ~ofing ~ls ~r ~ w~emh~
~ke into ~unt i) ~line s~, ii) areas ~i~ have u~ergone unnatural im~ (high erosion in u~r
wate~h~ ~ an area ~at ~s ~t ~en addres~ by ~nt monitonng), iii) ~mpl~n~ of discha~em,
hu~n health and v) b~n~ng as~s. ~ overall ~ohng s~t~ ~r the watemh~ is n~
orOer to ~ide justi~tion ~ ~ s~fic ~ra~tem and ~tions are ~o~n. UpsV~m O~es
lnvolv~ m a goal ~ ~ ~r ~e enbre watemh~ and ~ssib~ ~ ~ ~i~

= ~at are ~ ~ll~n~ ~t we ~ou~ ~ ~st ~n~m~ ~ ~at are

= ~at is ~e d~m~ ~n and ~at ~ a~ by wet ~r ~us

= In the lag~n, what are ~e ~ur~s of ~lifo~ and path~ens? ~at ~n~ge is ~m ~li~
(hires)? ~at ~r~n~ge ~om ~1 sepbc ~nks and drains? ~t ~n~ge horn upstream?
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V

= ~at am ~e ~=~nan= of ~ ~ ~ ~ ~e~ ~ (~RP, 1~)?

Comparison of monitoring in Mallbu wi~ the ~ of ~e Bay and the

~e Malibu Cr~k watemh~ ap~am ~ ~ ~ng a ~e a~unt M ~

agencies ap~ar to ~ devoting a larger ~o~n of ~ir budgets ~an
~nsiders the entire reg~n. The Malibu watem~ ~ m~e~n~ ap~~ 109 ~ ~ 4~ ~ ~

2
(or approximately one ~leth) of ~mnal drainage in ~e Los ~gele~V~ ~ ~ (R~. 1975).

watershed. Many of ~e staff at different age.s ~ ~at ~ey ad~
p~rams ~u~ of ~e public interest; ~ ap~m ~at publ~ a~sm m
effe~. Rega~less of public a=Msm, ~ever, ~nRon~ e~s ~t ~ ~t
well defined obje~ves are not u~l. ~ ~r, ~t ~ ~

~m~nda~on~

A tre~ndous a~unt of m~u~ ~ ~ ~t~ ~ ~e M~i~ ~

Ovsrlap= In monitoring

much of the watemh~ ~ ~t ~ver~. Many ~ ~ agents just~ ~
spatial relationship to ~e Tapia Water R~a~tion F~il=~: ~ny want ~
Unfo~unately, due to ~e st~p slo~s of ~e ~nyon, ~ere am limited ~ ~tes.
Mahbu Creek at Cross Cr~k R~d s~tmn ~ ~nRomd by ~ur d~emnt ag~
near the Tapia plant, su~ as ~e Sa~a~ ~ Camp S~bon and ~ ar~
sire=lady heavily ~nitor~ m~ve ~ ~ =rge s~es of un~ ~

Several agenOes ~n~or oil a~ gma~ m ~ ~te~. ~ and g~

dete~ion limit. Hy~non ~ff (~-EMD) ~s at ~ air~ter mte~,
pr~rams s~ ~ling at ~t ~.

R~m~nda#on$

~ the different agents ~at ~nRor ~ Malibu ~k ~temh~ ~e d~ ~t~
effo~s should ~ dNlded up to mile= ~ diffem~s. Cu~nt~, ~1
pammete~ at ~e ~ general ~tmns ~ o~r agent.

drawback to this restm=unng would ~ a d~ea~ in ~ntinui~ within mdN~
additional drawback would ~ a loss of ~e abilt~ to ~~ ~e da~ of ~r~t a~n~
of ~e d=fferent ~bs ~mphng ~r ~e ~ ~tem at ~e ~ ~ (~r, in ~r
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this, the different agencies should all sample at the same Ik’ne). There will, however, be continuity of data if
one uses the data of all of the ager~es; Jt ~s important to increase communication and data exchange among
agencies.

= The Regional Water Quality ConUol Board, Planning Unit (RWQCB-P), should consider changing the
Malibu Creek at Cross Creek station to a location in the upper watershed. Justification: The RWQCB-
P program is flexible and dynamic in its desk~, so switching locations is not cliff, culL In addition, the
Malibu Creek at Cross Creek Road stalX~ has only been sampled 4? times by the Board, whereas it
has been sampled much more extensively and for a longer time pehod by both I.as V’wgenes Municipal
Water District and the Los Angeles County Deparlment of Public Works. The RWQCB-P program is
partially designed to look at nonpoint sources and an added stabon (to the 3 upper watershed stations)
would be an enhancement to the program

An additional station could be added to the I.as Vin3enos Municipal Water Distxict (LVMVVD) stations in
Malibu Creek just above Serra Retreat, and their monitoring at Malibu Creek at Cross Creek Road
could be reduced to quarterly and annua~ sampling. Justificatior~, Because there is duplication of the
Cross Creek station by the Los Angeles County ~nt of Public Works (DPW) program (and it is
the only DPW station in the watershed), the sampling at this station could be significantly reduced to
more of a double checking status with qumledy and annual sen,piing. The addition of a station on
Malibu Creek, analyzed for the same parameters as the Cross Creek station, just upstream from the
Serra Retreat, could help the LVMVVD pro~
that are detected in the Malibu Lagoon m �ontz, ibuted by Send Reb’eat.

= If elevations of some of the enhanced par’ametem a~e detected in ltm one-year 1993 LVMWD
enhanced program, these parameters stzould be inckxJed in the renewal of their NPDES permit in 1994.
Conversely, any contaminants which are shown t~ be contributed by sources other than Tapia should
have reduced monitonng requirements in
felt that LVMWD was not doing a thorough enough F)b of monitoring, and to some extent, tim enhanced
program represents state of the art monitoring (pathogens, for example). It may turn out that
enhanced program will show that LVMWD is not tt~e oausatNe factor for some of the problems in the
Malibu Lagoon and thus other monitoring programs (i.e., septic tanks in Malibu Colony or in Civic
Center area) may need to be

Gaps in monitoring efforts

Need to expand monito~no of the u~er watershed

Since point source monitoring is now well undenway in the watershed and throughout southern California,
attention has now switched to the problems of nonpoint source pollution. In Malibu Creek watershed, practically
all of the attention thus far has focussed on point sources, and the monitoring programs reflect that focus. Most
of the agencies have a station at Cross Creek Road because
want to be sure to get samples below the Tap~a Water Reclamation Facility, the major point source in the
watershed It is tJme to focus more attention
undergone raDid development. The only agency that has samp~ stabons in the upper watershed is
Regional Water Quality Control Board, Planning Division.

The contributions of urban runoff and oltmr nonpo*nt contat~nabon may ultimately end up in the lower
watershe~ through groundwater seepages into ~ creeks (the hydrology wdl be determined by the SCS--NRP
study). These areas are not being exan’uned in detail. One area of possible immediate concern is the
groundwater flow and ultimately possible surface low from the Calabasas Landfill which has been shown to be
leaking (see above).
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The Regmnal Water QuaMy Control Boan~ and Other agenc=e~ performed Inte~swe Sunrs3~ of the watershed in 1993
under Spec=al StuOms).
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- V
What is being done with the data/What decisions er~ made with data

on the interviews with the egenc~s, ~ and other decisions are not always being made based on the
L

Based
data. Although some programs directty use the data to f, Jlfil] objective goals, much of the data sits on the Ihelf.    ,.-.
Many of the decisions that are made are adjustments in the nexl year’s sampling program. The data of other
agencies, aside from the prev~us setf-monitonng by the permittee, are not used by the Regional Water Qual~
Control Board in writing renewals of NPDES or Waste Discharge Requirements perm~ The data are no(
being used to complete the loop between infi:x’mation generated, analys~s and policy renew.                  "

The Regional Water Quality Control Board has made significant strides in assessing the condition of
watert)o~ies within the region with a relabvely small and focused amount of data (the smface and groundwater "- Zmonitoring programs, the Mussel Watch and the Toxic Substances Program). Unfortunately, a large amount of    . .
data that comes to the Board in the form of discharger serf-monitoring reports are not analyzed due to
inaccessibility. These data are generally noted for compliance and then put onto the shelf. What is badly
needed is to required that data be sent m on computer disk and for staff analyze the data based on quastJonl
that the monitonng was des~jned to answer. Some of the exist:,ng permits require that the data be sen! on
disk, but this has often not been complied with (Hyperion only sends a small portion of the data on disk).
Calabasas Landfill data (cumulative compdations) are sent in on disks regularly.                            ""

Recommendalions

Data generated by the monitonng programs need to be usable and easily accessible. The most urgent need is
that the discharger self-monitoring data (which represent the bulk of the monitoring do/lets spent) be sent in to
the Regional Water Quality Control Board on computer disk and put to use. The data from the entire
watershed should be used for updating permits and management programs.

Need for leadership at high levels

ToP down decisions:

As par1 of their assessment of monitonng in Santa Monica Bay, Thompson and others (SMBRP,1991) observed
that monitonng objectives need to be developed "from the top down," and "should be based on dearly stated
public concerns and management and soentific obiectives." The staff who are implementing the programs at
each of the agencies are dedicated and talented scientists, engineers and planners. There appears, however,
to be a lack of cJear decision making based o~ definite objectives as defined by upper management. When bqueried about why certain parameters were chosen, several of the staff said either that they did not know or      -
that the parameters were chosen because they are "standard’. There is a good deal of inertia in some of the
monitonng programs. Things have always been done that way, so things just continue. Rather than readjust
parameters, new parameters are sometimes just added to the old ones (even if the old ones have consistently
come up as "not detected"). The infom~ation needs to be checked to see if values are meeting management      --
objectives and, if they are, then the fTequency of sampling for those particular items could be reduced. Diff~ult
decisions about making radical changes in sampling programs need to come from the top. V~th limited dollars
avadable for monitonng, perhaps more definitive decisions should be taken on the specifics of the programs.

_ J

!
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"
SMBRP. Renew of Mo~od~/Re~oon~ Pm~o~oto Ma~bu ~ ~ f~

Munici~l NPDES

¯ at are ~i~ees~’ with ~e L~ ~ ~n~’s Municipal NPDES ~ areEntities
res~nsibil~ ~r monito~ng effo~s; ~ey am re~ing ~ ~ Coun~ to ~o~ ~ ~uir~
the ~n~toring and in implementing ~e ~n~onng. ~re needs to ~ an ~mll ~e~ip
watemhed on the issue of non-~int ~u~ ~1t~. It ~ diffi~lt for ~e ~en~s a~
different mandates, to ~mmuni~te effe~e~; ~ is ~ere a non~ulato~ ~mm like
Bay Restoration Pmje= or o~er ~ of ~ate ~emhips, su~ as ~e ~t P~
s~l dls~=s, etc., ~n step m.

Reaiona/ Water Qua/i~ Control Boa~ ~lia~ ~#o~na B~G~;.

At the Regional Water Quali~ Con~l Boa~, ~ ~ a ~ ~r ~m ~mt~ ~
and ~earer d~isions a~ut ~e budget all~ti~s. Un~unately, ~om year ~ year,
un~ain~ makes it difficult for advan~ planni~ ~ ~mplian~ ins~ons and ~ito~g.
also results in the ~ney all.ted for NPDES ~lia~ not ~ing s~n~ ~ 1991-1992, ~
was finally all--ted for ~mplian~ ~ e~n~s ~r ~ree of the B~’s dw~ns
NPDES ~its, but only $62,150 was s~nt. ~ ~ey was probably p~ to g~ u~
~nitonng in other divisions at the Board b= at ~ e~nse of monitohng of ~ NPDES di~.
are over 500 NPDES pewits regulat~ at ~e R~mnal ~ter Quali~ Con~l B~ (52
{major ~reat to water quali~) and ~mplexi~ A (~j~ ~Oli~}); a budget of $74,~ d~s ~
(for example, a re~nt, partial ~mpl=n~ ~ ~n at Tapia a ~era~ s=~
$1,5~) (R~CB, 1992c).

R~om~nda~

Up~r ~nage~nt n~s to ~a~ s~te ~ ~ls and ~l~s a~ ~

Santa Moni~ Bay Restoration Pm~ and L~ ~e~s ~un~ Depa~nt of Publ~ ~
the del~ation of res~nsibili~s and ~ es~nt of o~rall g~ls ~r ~ Mun~l u~

~e R~ional Water Quali~ Con~ ~ ~s ~ b~mtow ~ney ~ ~~ and
~ni~n~.

Need for Weather Policy

a ~sist~t ~li~ ~r handling w~ =~Manyof~e ~nitohng agenOesdonot
~mpl~ng. It is well kno~ ~at ~ere is a ~in a~unt of lag b~ a~er sto~ ~ s~ea~
"nodal." Shoreline s~tJons ~pi~lly t~k 2 ffi 3 days ffi m~m to background ~vels of
(~DPW. 1990). Many agencies do not e~l~ ~te h~ long ~e ~mple~ must ~ a~er
~11~ 0~ wea~er ~mples. In a~di~n, at ~ ~en~, ~mplem who are sup~ ~ ~1~

~ AS noteO m lhe Regional Water Qual~ Control Boa~’i Re~ of Se~ Year Compl~, ~ ~laff
Ange~s Coun~ ~pa~ment of Pubhc Wo~s has imp~ ~ g=mc=patmn a~ ~mmun~ ~n
Ihe Regional Boa~ in t~e gast year ~ ~u~ moRt~ a~n ~1~ for the O~e~nt phaset {~ t~ ~
1993b) Four of t~ watem~d ~s ~ve pa~at~ ~ m ~ Ma~u C~k Natu~l R~ur~= P~ G~.

The Natural Resour~= ~fense Counml (NR~) a~ ~ M~ thm=te~ Id~atmn ~linll =~ral ~ i~
CALTRANS for noncompl=an~ w~h the ~d In iddd~, t~ R~I Boa~ BS~d I CIa~I i~ ~i~1 ~r
081, ~m~r 6, 1993) to CALT~N= for fadu~ to ~mp~ ~ t~ ~.
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are not always able to cotlect the samples m a ~ manner but ~ ell of the storm samples "wet weathe¢’
even though they are co~ected at different lenes u~’an Ihe storms (they need to provide a mechanism for
recording accurately the storm pmnt of collecbon). Another ~ is that many of the monitoring reports do
not note the weather

Recornmandatior~

The different monitonng agenoes need to fore, ate 14~Jfic gmdeimes for sampling during and after storms.
All permits should require that weattmr condibons at Iha brne of sampling be inoiuded in monitomKj reports.

Regional Water Quality Control Board Penmitl

Outside ExDertise,/ Pen’rdt m’ititm"

The Regional Water Quality Control Board is both ~mda~taffed and overloaded with new permits to write.
Many of the existing permi~ are out of date (l~,,y ~’e sul:~ to be rlmewed every five years). Early
with the public o~ interested parties during the permit ~ltmg pmce~ is minimal.

Update. rescind or ~

Many permits need to be updated, a~l some of the co~fition~ of e~ng permits are not being enfort:~d.
These permits should be enforced. Permits that ha~e t~,en ~ should be rescinded. Another problem
with the LVMWD permits is that none of the relevant Permits d6"ectly covers the percolation ponds (there is
significant amount of discharge through the ponds (,~ee LVMWD atx~e); these ponds are a matter of concern
for the State Department of Parks and Recreabon. Permits ha~e not been written for the large number of
commercial septic systems in the water~’~d (i.e., the ~h=charge~ have not submitted applications to the Board).
The Board only has permits for about four comme~lal lysterns in t~e Malibu Creek water~’~d.

Make permits consistent throuohout the

Permit conditions and requirements ate not consisle~ ~roughout ~e area. Temperature requirement~
be included in all of the permits for the Malibu Creek walershed and treated in an uniform manner. Commercial
leach systems should be treated in a more uniform manner w~h a consistent policy about groundwater
mon~tonng well requirements. Only one of the co~nercfal se¢~c tanks permit has required greuno~vater
monitonng wells. The Board’s new general pem~t Io~ r~ptic ~ ~ help with consistency throughout the
region.

Review of and comolianc~ monitot~no of di~ltmt~m~:

The Board is responsible for reviewing and pedorming ~omplmnc~ mordtodng of all of the NPDES and WDR
permitted dischargers. Unfortunately, due to staff turnover, bu~jets constraints and uncertainty of laboratory
funcling from year to year, compliance monitonng and moniton~g repett rewew is performed at a minimal level.
Many of the indivicluais responsible ~ review of ~ monitonng repm’ts do little more than check off that the
reports have been received and note that the disoharget ~s generally ~n compl~ce. There is no summary
w=thin each file of what the perm=ts require; it is drlf~utl to leaf through pages of permits to uncover what should
be in each weekly, quarterly or annual reporL Th~s =s b.e born for new employees as well as those farnillar
with the individual bermits, as each staff person has to ~ev~=w a large number of permits. Changes that have
been made (wa ~etters) are not always noted on the permit and thus new details about the monitoring programs
(a plant may have stopped discharging at one of their ~..abons, for example) can get lost. Due to staff turnover
or other factors, several of the engineers did not know about cerl~ requirements which are in the permits
when quest=oned.
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V
SMBRP, Review ot ~espon~e Pin�col, ~ Greek Wafet~he~ I~

Chrisms by ~e agen~es of an int~t~ ~p~er ~ i~:

Da~ ~u~ not ~ s~nda~ ~ghout ~e ~stem, ea~ ~ ~u~ ~ ~ ~ir ~

~ ~st ~r enhan~ ~mp~r syste~(pm~b~ a m~n~in~ ~ a V~) ~t ~ ’

bu~et cutbacks, ~s a~t~ona# ex~nd~ture wou~ not ~ ~sy ~ ~n at ~ ~en~ ~vel
(Inte~s w~ ~e a~n~s: SMBRP, 1991).

R~m~a~ ~
2

~re ways of da~-shahng am im~e~n~, a ~ o~ ~ ~:

Eve~ agen~ should ~ublish an annual ~i~on of ~eir da~ simi~r to ~e o~ ~pa~ ~ ~t~
Resour~s annual publi~tions. These re~ would provide a ha~ ~py of easi~ mfe~ da~ ~ ~
studies and enable ~e ~mpanson of data w~in ~e wate~hed and within ~e r~ion. ~ing su~ a
would not ~ that diffi~lt for ea~ agen~ sin~ all of the agencies already have ~ da~ ~ in
spmadsh~t or databa~ p~m~ on ~er. So~ inte~re~ve info~ and app~ ~i~

Sin~ ~e public is not ~are of ~e s~n~ a~unt of da~ ~at am ~1~ ~ ~ ~, ~n~
re~s would ~ a ~ of g~ ~bl~ ~

Central clea~n~ house to act as an index of ~ dat~

One agen~ ~uld a~ as ~e ~ntml ~a~nghou~ and publish an index ~ ~ da~ ~u~ ~in ~ ~. ~. "~
~o~er altemabve would ~ to have ~e ~ agen~ ~ a UnNe~ ~W.

List of ~i#ed dischamem:

It would ~ a g~at sewi~ to any intemst~ m~arche~ or ~e public ~ ~e R~io~l ~er ~F~ C~
Board ~uld publish a list (and ~p) of all of ~eir ~ulat~ dis~arge~ including ~ons, ~Ning ~tem, " ’ b
Po/i~ about sta~s D~DHetB~ use of d~tBt

* n

Many staff ~m~ at different agents e~ss~ ~n~m a~ ~ing able to ~ and ~ findi~s
about ~e Oata ~fore o~er ~ientlsts are al~d a~ss to ~e da~. This is a ques~on a~ "Wop~      ,
use of da~. The different agen~es, at high ~vels, n~d to develop a ~li~ a~ut ~e publi~ of da~ a~
studies D~s the data ~long to the public? If ~, at ~at ~int d~s ~ ~long to ~e publ~? A similar ~ue
exists in the ~entific ~mmun~ at la~e, an~ other govem~nt-~nded re~ar~ (Na~onal ~n~ Foundabon
~n~eO stuaies, for e~mple) allow re~ar~e~ to not relea~ da~ until ~ey publish. ~ ~ msu~ of
mon~tonng pr~ms are all "public data," a ~ase ~1~ n~ds ~ ~ develop. ~e ~ of annul
re~s would help allev~te ~is proem.
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2) ~ere is a groat ~al
not ~ken ~ m~ ~te~

3) ~e DHS d~s not ~ ~e

Los Angeles Coun~ Sani~tion ~tn=, a~ ~e Te~l Isla~ ~m~. Da= ~m Hymen are ~nsfe~
daily via modem to the DHS. It ap~a~ ~at
which this ~nth~ re~ would
DHS ~uld also im~iately noti~ the ~rs of
densities are found (i.e., high enough to ~nt ~ a~enbon ~ ~e DHS). ~e ~m~m of ~is ~iling li=
would unde~tand ~e ~nte~ of ~ num~ and w~ ~ able ffi m~ ~ ~blic in a ~ ~nner (i.e.
¯ rough the media) of any publm ~alth ~ards. The ~nt
government agencies. The ~nrs ~nse ~ ~ s~s~ ~ ~t ~ are "insensible ~r tn~ng
the public of kno~ health h~s and ~u~ng ~te ~u~ ~. ~ res~nsibili~ ~n~t
~ del~ated" (Pe~l~, 1993).

The Ci~ of Los ~geles, ~a~nt of ~ ~. En~~ ~ D~is~n, has a s~te ~ ~ a~
system ~r analyzing ~r ba=e~, ~i~
dete~ining health h~rds

Lono te~ problems:
There are ~aps not the m~u~s ~hm mdiwdual@~s to
resou~s ~om ~ny ~u~s ~

The Question of How much Data Col~on

A ~nt Los ~geles ~s a~ di~ the
and samplem in the envimn~n~l field
to get through the system (~ ~s, 1992). Ra~er
that only gets ~ ~vm~ ~r ~e ~t pa~,

Do we have enough of ~ain ~s of

Quote ~om one s~ff ~n: ~n do y~ d~w ~e

PROBLEMS IN MALIBU CREEK WATERSHED ~AT COULD BE ADDRE$SEO BY MONITORING AND/OR
SPECIAL STUOIES

Monitohno of Demo/at~n ~ds:

Pe~lat~on ~nds I~ted in Tap~ pa~ a~ us~ by ~ L~ ~e~s Mun~l Water Distn~ as a dilate
~nt. Many of these are not ~n~onal; ~ were d~yed by fl~s m Fe~, 1992, but are still ~ing
used by LVM~. The De~aR~nt of Pa~ and R~at=on has a ~1~ of ~ allowing restoration by ou~ide
agencies of any pa~ pro~ and would ~t ~ in ~ of restorat~n of ~ ~s by LVM~ (~e, 1992;
MWCRM, 1990). These ~n~s ~d to ~ ~er ~ and ~.
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V
Excessive nutrients present in ~aaoon:

Several organ~ations ~ ~11~ ~ ~ a~ ~ e~s nu~nts in ~e Malibu Lag~n (CSCC, 1~2).
Cu~ent monitonng whi~ includes ~en~t~ a~ phosphate da~ ~um at Tapia dilate, a ~fl ~
Cross Creek Center, a~ Malibu ~k at ~ C~k (by R~CB-P and DP~. In addit~n, ~e enha~
~itoring for Tapia in~es mu~ ~nt ~nng ~ of ~is enhan~d nuthent ~n~ofing ~
p~ably ~ in~uded in ~ ren~ ~ ~e T~ NPDES ~it. For a ~mp~te asses~nt of ~ n~                  ~
input, h~ever, in ~di~ to ~ e~g m~, ~e wells would pmbab~ n~ ~ ~ m~ll~ ~

~i~nt quanti~ and d~b~on S ~t ~ m ~ watemhed. ~ss ~i~nt has ~u~ ~ ~
~ lag~n. It was es~t~ ~at ~ e~ of si~ ~m ~e Mal~bu Cr~k wate~ was a~ 1~ ~
in ~e water year 1971-72 (SCC~P, 1973 m ~BRP. 1993a). A related problem is sil~ng ~ ~ up~
wate~hed lakes. Morn ~s to ~ ~ to ~m~ ~e ~i~n~tion ~tes and dis~ ~
(Man.n, 1992). Maps of ~di~nt ~bu~ m ~e w~e~hed should in~ude info~bon ~ grain ~ ~
order to es~blish the ~ sui~b~ mnage~t ~t~. For e~mple, fine ~di~nt e~ing off of e~
~nd is not u~ble ~r ~ resto~ and my ~ a negative impa~ in ~e ~g~n (Philip ~11~ ~ ~.,

~re is a ~r~pbon ~g ~a~ ~ ~ ~ ~ ~ essenbal~ a ~rge ~r. It ~1~ m~
and is often mur~ mfi~ ~s es~lly ~ nature. ~ a result of ~e public displeasure ~ ~                      ~
~g~n, it sometimes ge~ brea~ ~ night ~ ~ individuals wi~ shovels (G~e, 1992). ~e ~
a~fa~nt to the lag~n d~s not often get ~ ~st a~er breaching (although in the pasL ~ ~s ~ ~
¯ e Coun~ Depa~ment of Heal~ S~s). ~ehensive testing of lag~n j~t ~fora a~ just a~                         - "-
brea~ing of lag~n is ~ ra~er ~an "~ ~t~ ~mples at widely ~parated ~ ~te~als" (~ip

~ ~u~ of ~e high ~ ~ ~s ~ ~ ~ated ~er. Some of ~e s~ff f~ls ~t ~ ~g~
~n~buto~ to the high ~o~ ~ are ~. ~ter ~lliams et al. (1992) asse~ ~at a du~ ~n p~ up
to ~e braes more ~lifo~ ~ctena (~lg~m of f~day) ~an a burn. In a~dibon,~s in ~e ~                ~
were found ~unng a s~ ~n~ ~ ~ R~ Pro~ study ~ndu~ in 1991~2 (SMBRP,

Samples for ba~ena ~ ~ ~ ~t~ ~ "~r ~emi~l influen~s su~ as pH, ~lin~, ~er ~p~,                 ~
algal bl~ms, and num~ of birds" ~ ~ ~ht ~ ~e ~a~ (Philip ~11~ eL al., 1992).

It is d~fficult to ~nitor ~m~s. To~I ~ ~ ~1 ~ifo~ have ~en ~nitor~ ~r a ~ng b~ as ~

in~tor of ~wage spiils. H~ver, ~re is ~b~ ~n~m by ~e public and a~vis~ ~at ~ey ~ ~t                 ~represent ~e t~e hu~n ~a~ ~. En~s ~s proven ~t to ~ a mu~ ~er N~
(SCAG,1988; SMBRP, l~e).

In a~t~on, there is a nee~ ~ study ~ in ~ ~ and in nea~hore ~a~ ~nds, ~m, a~ ~te~
to Oete~ne w~ere hea~ ~ar0s e~ ~en ~ ~n ~ brea~ (Hams, u~at~).

~mhi~ and ~nitofino ~ drains:

~ve~t pipes d~scharge into ~e ~g~. ~e ~ ~ "unaimed"; ~ree major drains into lower Malibu Cr~k
and Lag~n m~ude Mahbu Colony d~m, Civ~ ~nter D~n, and Cross Creek Drain (Texa~ effluent ~ ~to
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this one) (figure 5 above). There is also a small drain from the Pacific Coast Highway and a small pipe from
Colony tennis court (Philip Williams eL el., 1992). In general, these drains are not monitored,

SePtic tanks near Malibu La_ooon and other aree~:

A study needs to be undertaken to see if contaminants from malfunctioning septic tanks in the watershed am
interacting with the ground and/or surface waters. Orm area of concern is the Malibu Colony adjacent to the
Malibu Lagoon. There have been reports of plumbing backing up in those homes due to high water level in
lagoon. In 1986, pnor to the incorporation of the City of Malibu, Malibu Colony, the Civic Center and other
areas near the Malibu Lagoon were considered "Prionty 1" for sewering by the Los Angeles County Deparlment
of Public Works. Depth to the ground water in those developed areas is low (possibly as low as a ~ feet)
(LACDPW, 1986a). Tests that are needed in the Malibu Lagoon area include isotope, dye or bacteria (killed
polio virus, for example) tracer studies of the interconnection between groundwater and septic tanks in the wet
season when the lagoon water level is high. In addition, a system of piezometer wells is needed to ¢tmck Ihe
groundwater flow directions (Philip Williams eL el., 19~2).

A comprehensive study would need to include septic tanks both at lagoon and upstream. Septic tanks from the
businesses north of the Pacific Coast H,:jhway bridge may not be located properly in relation to the lagoon and
there is some question about the contribution from Sewa Rel~at.

Much of the focus of public concern about septic tanks has been on the lagoon, however, other areas, such as
Malibu Lake and Medea Creek, need to be looked at as well

Temoemtu~e in Malibu Creelc.

Steelhead trout and other organisms are sensitive to temperature regimes in the creek water. CelTrout
(1989b), under contract to CalTrout, recommended a detailed study of water temperatures in the creek in on:let
to aid in the determination of the need to manage discharges from Tepid or other sources.

Unnatural amount of water and water flow in the I

An unnatural increase in water flow, nonpoint pollution inflow, and frequent breaching of the Malibu Lagoon has
conthbuted to decreased biodiversity and possible human health risks near and at the Malibu Lagoon.
Subsurface and surface flow needs to be better understood. Water seepage through the sandbar in lagoo~
entrance has not been studied (Manion, 1991). Many people would like to see the Deparlment of Parks and
Recreation install a 24-hour water level monitonng device in ttm Lagoon.

Biodiversitv in creek:

There is a need for increased bio-monitoring and additional studies of organisms in the watemhed. Ideally
one would sample the range of organisms and then resample over time to see effects of urban runoff, in Cold
Creek stone flies and newts are sensitive organisms and might be good candidates for such studies (~,
1992).

RECOMMENDATIONS FOR PUBLIC ACTIVISTS

Formalize Visua/ Observations:
Several members of the pubhc, notably the surfers, are intimately familiar with the visual quality of the beach
waters These ind~viduats could be utilized to assist in the monitonng of the watershed and the surfzone in
part,cular. A fon’nal~.ed system could be set up, perhaps through the lifeguards, to file observabons and health
compla=nts. The surfers could provide valuable informalx)n over time.
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Activists and concerned individuals assist with oermit writJtm-

Outside individuals who have a stake in the areas that are covered by Regional Water Quality Control Board
permits should inform themselves about the permit wnting process. Public activists and other individuals cogld
take an active role in contributing their concerns early in the permit writing process and in reviewing maW and
minor permits in watersheds of interest. The NRDC and Heal the Bay were already involved in part of the
permit process as they developed the enhanced monitoring program wi~ the I.as Virgenes Municipal Water
Distric~

SUMMARY OF FINDINGSIRECOMMENDATIONS

,, There are many positive aspects of the monitoring pcograms conducted in the Malibu Creek watershed. A large
_ amount of money and resources have been committed to the watershed by local and regional agencies. Many

of the monitoring programs have flexibility built in to their design so that the programs can be changed to
address new problems. In addition, a one year enhanced monitoneg program, by the Las Virgenes Municipal
Water District, will add needed information about the lower watershed and help lay the foundation for a future
more comprehensive monitonng program.

Many of the monitoring programs are not familiar to members of the Malibu concerned public (i.e., people
interviewed in this study) or even to the staff of other agenc=es that monitor in the watershed. The agenclal
need to do a better job of publicizing their monitoring programa.

The Malibu Creek watershed represents approximately one fortieth of the total drainage area within Ihe
jurisdiction of the Los Angeles Regional Water Quality Control Board’s (most of Los Angeles and Ventura
Counties), and yet the watershed receives large amounts (more than 1/40) of the financial expenditures of
some regional programs.

At present, there are no overall goals for monitoring in the Malibu Creek watershed. A watershed-wide
technical committee should review all proposed monitonng goals and sampling procedures. A triggering or
threshold policy should be developed in coordination w~ the monitonng goals. If a constituent is found to be
above the "action level," then specific, predetermined agency actions should be implemented. Upper
watershed cJties, now only minimally involved in monitoring, should be more involved in the overall strategic
planning.

_ " Leaders at the different agencies need to be involved in evaluating the current policy goals of the monitoring
programs. Some aspects of the programs should be eliminated or cut bac~, but ine~a tends to keep them in

.o place.

Increased communication is needed between the different monitoring agencies in order to effectively coordinate
the overall monitonng effort of the watershed. Data should be made available for exchange.

u There is some duplication in monitoring, both in parameters and in rno~itonng locations. Malibu Creek at Cross
Creek road is monitored by four different agencies. The Regional Water Quality Control Board should consider
moving their sampling station from Cross Creek Road to a new station in the upper watershed. The Las
Virgenes Municipal Water District should consider reducing sampling at Cross Creek Road and adding a
sampling Iocat=on above the Serra Retreat to use as a comparison Iocabon.

= Some of the gaps in data collection in the lower watershed have been addressed by the enhanced monitoring
-- by Las Virgenes Mumcipal Water Disthct. Overall, however, the parameter overage of the entire watershed

shoulcl be organized to address problems, or potential problems, watershed-w=de. Increased monitoring for
b~od~vers~ty and sediment runoff is needed. Biomon~cnng should be added.
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QUESTIONS FOR INTERESTED PUBLIC ANO ACTIVISTS

Overall, what is your impression of how good a job the resource, mguialory wx:l cischarge agencies
doing monitoring various aspects of the watershed?

Do you feel ~at Malibu Cr..k ts safe for humen andwildlit, u.? Malibu bgoon? surlzon.?

What agencies do you know have monitoring program=?

Do you know of any gaps or ovedaps in monitoring

What do you think should be the overall goal of monitocing program?

Should monitoring be background-, compliance., remeo~al-, pubic h~d~-

Are there any particular iocalions thal you would like

Whalparametars? physical metals nutrients VOC pesticides
don’t kno~

Do you feel thai you currently have access to the rno~

What data would you like to have access to?

For what purpose would you use the data?

What should the agencies do with their data?

Do you have access 1o e computer with a modem? Would you abe interested in accessing data
through computer?

Whal ideas do you have for improving public access to monitor~g

What about public input on monitoring decision-making?

How should the monitoring programs be paid for? a) increased wat~" fees b) increased taxes? c)
special assessments (property tax, etc.) d) increased beach pad~ng lees e) increased user fees?

Do you have any areas of concem about monitoring? Do you ttmk lhat citizens should do monitoring?

Are you aware of any special studies of Malibu watershed?Malibu Creek W~tershed Monitoring
Interview Questions
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Appendix I. Malibu Creek Watershed Monitoring Interview Questions (Continued)

QUESTIONS FOR MONITORING AGENCIES

Philosophical Questions:

When and why was your monitoring program ~

Do you have an overall mission statement for Ihe monitoring program? If not, what are your
lundamentaJ goals?

Is monitoring ambient-, compliance., remedial-, public health, or other -odanfed?

If you were to lose funding, which sampling woutd be eliminated? what are priority items?

Have you recently changed your monitoring program? If so, why?

How did you decide which locations to monitor?

Technicel Questions:

How many stations in Malibu Creek Watershed?

How many stations overall in sou~em California?

How frequently do you sample in MW (for each slalJon)?

For what do you sample?

Do have a set monitoring schedule?

How did you choose the parameters?

What kind of flexibil~ is in program? (heavy ra~s, drought, emergencies etc)

Does any of your monitoring relate to natural background values? If so, which?

What are your approximate costs (annua/budget)?

Who samples?

What is your field sampling protocol? (any quality assurance?)

What lab does the quantitative work?

Do you send them duplicate samples or use any o~her method to check the lab’s accuracy?

Does your lab always meet holding trnes?

Has EPA tested your lab?

Data Dissemination Questions:
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V
Is the data compulerized? Wha! ~ype of system?

t
In house, what do you do with the data? What decisions are based on monlloring?

Do the results from one sampling data set alter the nexl satnpling regime?

Do YOu analyze trends?

Have you changed your monitoring program ~ response ,o new laws or regulations? or pul~c opinion?

2To whom do you regularly send your data?

What kind of access does the public have to the data?

If you see problems, what is your procedure? wha! do you define as problems?

Other Questlon~:

what other agencies sample In MW?

Have you coordinated your monitoring with any olher agency or group? Do you do mo~itor~ on behal
of ~ else?

Are you aware of any duplication of your efforts?

Are you aware of any gaps? where are ~here deficiencies in your data?                                            "

Do you have any areas of concern abou~ mon~r~                                                       ~=~
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a= ~e M~ibu Community C~ter

"Thank God my pray¢~

Deukmcjian consistently vetoed my H~

¯ ’We ~ ~m~ ~ ~ ~d    W~ To~s ~ked why ~ Tapia

. His comments came during ~ fat- i=z~ of ~cli~ it, ~.H~Ifinding meeting he chaired to addm~ ’ ~sin~ ~=ive o~er of ~ L.~

He said he and ~n. He~chel ~~~.~

Much of the meeting confined ~~                 .

of ~ng d~ by ~ ~gd~ ~
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A New Wave of Dissension V
Over Sewage Treatment Site - 0

¯ Environment: Cri~ my Ihe TN~ W~.r ib~mmim ~
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SOUTHERN CALIFORNIA

Environmental  oup says most camed by b teffa
ling By Kcilh Stone ~’~ testing, they don’t close the~an ~mplc contained the bac-b I~l.~nl’f~nle~22~aslalelatel~lh 145~achc~p~ee~
rl~rr Da,Ig N~Staff W, tff " ~ach~ unless Ihe~ is I ~a~ leria responsible for epidemic a~i~o~ naelnst sw~lng ~.uoe ~ h~h ~rs
)~" California led the nation in    Los Angeles County officials

Malibu beach would remain ~;
NII~II Re--eel ~t~ae ~I. ~ O1~

~ac h d~surcs laxt year ~ mostly ¯ said beachgoers are protected
o~n. I A m~l~,~v of I~1 ~lch c~s~es ~ Cllif~l --’ ~" ~’lwccn San Diego and Malibumdequalely from ~llutcd waler. "It is unlikely it is the epid~ic bel~ Los A~eles m~ Sen 0~o. ~ bemc~s

hrahhy Icvcl~, an environmental
water or they will be warned," the county D.~a~ment of Health I S~n ~,. ~t~ ~ [oi Anoelo~ �o~lle~ hadorEani/:llion rclm~cd lhur~lay, laid Larry Charncss, chief of ~i~s. Tl,ele have ~en no ~ �~o~ Ihan any Item ~ equ~ll~t site ~ I~ nml~.ring Ilczch closures and warnings ~planning for the county ~pa~- ~ed ca~ ofchokm ~nl~-

lThomll~¢lUlll~hl~hb~lle~ll~he hil a three-year high nationwide meal of Bcach~ and llar~rs, ed through ~e~n w~ler in Ihe ~d~al~ i~ ~ld~ I~1~ ~111~1 ly~l~l,~h- with at least 2,000 in 1991, ac- SingJingoul~AngclesCou~ ~unly, she~id.
<al- Defense Council, which urged is nol fair, he said, bccau~ the Envi~nmenlll ~cllvisll said ~’~’

index similar to Ihc smog ind¢~. Iherefore uncov=~ mor~ pro~ waler unde~s:o~l Ihe need for p~ea~,~ Io ~ l~mm~ Ill~. ~ l~tll~.
745 timex in 1991, mo~ Ihan ~n~ "It i~ unfair to ~cnnlite ul f~ dardl and slep~.up ~ffofll Io *~laled. .
prwale, nonprofil group re.ft. Swimming in water that con- Even will) Californle’~ hiEh ~oe~l~ ~.~ ~ ~l~e~: I n*ll~de wel~~ ed. Of those closings, 588 oc-loins hi~ Icvch of bacteria cannum~r of bench closings, it m- ~il~at~ ~ Wll~ ~ell~ ltl~lrdl Irecu~rcd betw~n Maltbu and ~ncau~ eye and car inf~tions andmains unch.ar how its wal~quakI)~cg0. flulike symptoms including vo~ ily compnrc~ ~o olher stales ~. ~ ~~his "" lhcre is a significant problem iting, diarrhea, nausea, head. cause there is no uniform :~hol with ~aslal ~]lulion in Califor. ~ch~ ~lomach pain and fever. ~t~nda~d~ Io~ men,urinE [I,

when Iho~ II~nd~rd~ ~ nol M~libu. Beaches

~u. nia,’" said Defense Council In ~ related developmenl Notlhoff~id.
~ui~im~i~le~chd~ mil~or~achf~m~nP~mlI~kcswoman Ann Hollhoff.     Thursday, Malibu-based Earl- "As ¯ ~cil, ~ ~n’l ~ ~u~ m~t.

m~ialely afl~ ~age spills
ir~- The Defense Council ~liev~ ronment Now reported thai Ihe wate~ xv~ ~ swimming in Thr Defense ~oun¢il ~ho when bacle~a levels ~nsislenll
~h¢ California should clo~ ~ache~ ~an ~mpl~ lakcn near ~ligo ~ ~fe," No~thoff~id. "P~ple called fi~r ~n Ind=a Ihat would

=a~d slanda~s, ~am~ ~id
)wn when I)aclcna I~veh e~ start. C~ck in Mali~ �ont~in~ blcl~ Ihould h~v= Ihe ~lton Io lvoid lle~ ~chg~ daily Io Ihe quak Charnesl ~id he ~uld lup

.
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"’The whole issue of ~ lagoon,"~’s.j~sl so mut~ &,oing on and when and how it ought to beMALIBU, From Page t
Deisler,Y°U ean’!dinmmort~’diCVeof it,"reso~m, ctSaid con-Ane(inbreached’lhe studies),"i~ going tOGhirelli be dealt with,~r~’~n~’~ of an organism in the serva=~on for Ii~ I~ V~ Mu- "’Until then. we have ~o acknowl.said",u~t 7on," and the manitestation o1" nicipal Wale-r District, ~ich is edge the l’act thai these PathogensIIn~:~,, m a person.’" said Ra,n,:r l~nd~ Lhe ~ probe st=tiT. "We are there and certain Precautionsii~’~;¢’k¢.. ,:nv~ronmental special- want to lind out absolutely the have to be,-ken when you’re swim.~t ’.~:~h the state R~mnal Water most ml’orma~o~ ~bat weea~- mine around these are~."~.~,;~h~y (’ontrol Board. Octan pollutio~ requi~ an

Hu, with h~:alth �omplainls sessment of rite t~e enti~ water- S|grt$ Ignored,)~unt,ng and cnvironmcntahsts shed beeaus~ I~ sourc=s ~ so vat- But even with signs warning,k’~)~mdin=z answers, several n.h- ied. o~’u=ais say. against swimming in the lagoon,demanding answem, =~veral pub-
children and adults continue toIic agencies have plans to spend Po~b|e ~1"¢~ play there.more than $700,000 on studies DL~ease<ausi~,g ~rms ~:~uld be Jose and Maria Lop~z of Losdesigned to trace the sources of comm~ i’rom a restaurant Parking
gales sat with their I’our dtildren inpollution at Surl’nder Beach. Malt- lot or &as st=~io~ im Agoura Hills,
the lagoon waters last Sunday,bu Lagoon and Malibu Creek ~ I-rom septic ta~ks in M~ibu Ctn.
building a sand �astle a few feetand to assess the possible health yon. from pic’aickers at Tapia
from a warning sign.thr~at. Cou,,ty Padr~ /’tom homd~ss en-

"’We have wave aftra" wave ot" campments ~ear the Ma~ibu civic "He doesn’! like 1o ~o in ~the
r, urf),’" Jo~ Lolx-z said of Jose Jr.supers coming to meetings, and cent~ or t’ro~ storm ~ and
know it looks bad, the water, butwe keep hearing the same things," s~’pti~ tanks near tee IxmcE.
don’t know how dangerous it is."said state Coastal Commission E"vironmem=alists and surfers Neither does anyone else, saidmember Madeline Glickfeld, a said I~ey ho~e ~e studies deter-

Malibu resident. "’Even though mine Eo~ safe the,~r~ter i~identii-y Ma.rk Gold. staKs~ientist for the
[he agenci~ don’t have the data to and..e~mi~am sour~s of I~.llution env,ronmental group He~ the Bay,
back these things up, ! think we and ~ Io a ~ war~ ~ and co-author of a key study fund-
have a problem there." ed by lhe Santa Monica Bay Res-

Studying the watershed rot s~nme~, tora~ion Pro~ect, a consortium of
Beca~s~ th~ s~udies wEl look at public agencies and environmental

Four major studies and several pollution coming from ~stream groups organized by the federal
other inquiries are targeting the communit~.-s, at the operations of government to address pollution
I lO-square-mile Malibu Creek wa- the Tap=a Waa.-r R~:lamauon Plant problems in the bay.
ter~hed, which stretches inland to ’ The ,restoration pro.iec~ study
include the communities ot" [.as ~n ~alibu Canyon and at such, I~ased last ytar foumd bacteria andp,-act~o.’~ as bor~ keeping and soil.Virgenes, Agour’a Hills, Calabasas, tilling, they =re ~p~cted to haveI

viruses in the lagoon and sorf zone
W~stlake Village and part of Thou- " that could pose a human healthwen broadest u~oacts on land us~ threat. The study also t’ound evi-sand Oaks ~ making it the most and devclop~-nt throu&bout the dense of human pathogens in twostudied watershed in Southern
Cald’ornia, oft’icials said. w=,,==~=u, storm drains that empty into the

"’! think pan or" the reason is that "in rite Ioe~ t~’m, ~ do intend ’ bay.
it’s the last major relatively unde- to impact both ~ us~ a~d ~atura] i "’Everywhere we looked we were
velol:~-d watershed in the region,~ resoun:es poik’ies," said Cdabasas i finding human enteric viruses,"
said Robert Ghirel]i, executive o~- City Counciima~ Dennis Wash- ’ Gold said. "That meant somehow,
car ot" the regional water board, bum, ~tto i~ ~ chairrna~ of the : some way, s~wage was getting into
"We want to pull together as much Topa=t~a.L=s Vir~enes Resource ~ the storm drain system."
information as we can about the Conservation D~.’s=rict, wh~-h is do- But Gold acknowledied the
watershed and us~ that to develop a ing d=e comprehensive ra~ural re- study established only the
comprehensive water~hed plan." source stud)" o~’the watersbed, o/" the organisms but did not ¯d-

The wide array ol’studies during /~,lalibo ~ contarns a mix- dress whether =here was a real
-the n~x~t.~e~.w years is expected to in- ture of" var~s types o/" water that health threat.
W/v.~ ~. ~N. t~u.m..b~r q~ investiza- flow in Malibu Creek, including "’We’re still no[ any dos:.r to an-
tots from a variety ot’disciplines, natural sprite, s, imported water swering the questioa, is it safe to

Geneticists will study the chro- used for iaw~ care and etTluent
mosomes of bacteria and viruses from the T=pia plauL
t’ound in the wate~ and attempt to Often dunng winter s~rms the swim ,n Santa Monica Bay," he
grow the germs on animal tissue. Row in Malibu Creek is strong said.

Epidemiologists plan to track ilk enough to breach the sandy berm
ncss~ among be.achgo~r~ protecting th~ I~oon. But even in Virus may hit heart

B=ologists will study the habits of calm w~athm" whe~ the lagoon ~ Among the studv’s most ~:ontro-rar~ t~sh such as th~ t=dewater goby to a level tl-,~t could cause storm -
and the state’s southernmost run of drains to back up. state parks work- vcrsiai discoveries in [h~ lagoon

waters was a vii-us known a~, (.’ox~l.stcclh~ad trout, ers mechanically breach the la- cki¢ B. The virus =s Iound l~ hu-.~,nd public works engineers will goon. man sewage and can cau~ gastroi~-seal smoke bombs in storm drain At that poinL the pent--up and or’- test~n-~lq~l’~ctions and. =n rare.oullets and then walk the streets ten stagnant ~,al~rs Row into the .................~ _
and allc.~s to IQnd openings wh(~re surf zone. caus,ng a dark slam that cas.-s, atta~ t~e ~luman h~’~ ....
~hc smok~ come.s up m an e~on to invad{s the waves a[ Surf’rider The study’s releas~ last summer
d~t~rm~’ wher~ pollutants m~ghI B{ach. SU~TS and others ~n Mah- caused a s~ar~ among surf{rs and
~o down. bu suspect th~s is the source ot" led to an agreement between the

much dln~ss among ocean sw~m- county and ~nvironmental groups
mers~ to post wa.mmg signs on the beach

~
v.henever the sand)’ herin protect-
ing the lagoon is breach~’x:L
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Agencies
RWQCB-P Regional Water Quality Con~’ol Board, Planning DivisionRWQCB- ~ Regional Water Qualily Cor~ol Board, Musselwatch Program
RWQCB-TSM Regional Water Quality Control Board, Toxics Substance Monito~ngRWQCB-C Regional Water Quality Control Board, Compliance MonitoringDPW

Los Angeles County Deparlmant of Public WorksRCD Topanga-las Viregenes Resource Conservation DbtdctLVMVVD
LACDHS

Las Virgenes Municipal Water District

CSDLAC
Los Angeles County Department of Health Services

LA-EMD County Sanitation Districts of Los Angeles County. Calabasas landfill
Los Angeles City, Environmental Monitoring Division-Hyperion -Hyperio~

!
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Note 4: Calabasas Lano~fl. ~her Chemeca~ Perce~ metha~ m gas. ~r~ oxygen m gas, ~ hyck’ogen su~Se, I~enotl, t~al
su~. total organ~ ~logen.

winter,              Note leith Enhan~d ~f~e

Note I: Tara enha~ m~ ~: Tox, ~s. ~ ~ral m~fl~ ~ h~an ~ ~ lm ~ ~ llm~
monm~; m ~m~r, Janua~

Note 7: Sea-su~a~ m~olayer sam~ Repl~
stal*ons N-2 a~ C-2 (i~ ot~r stat~ Samp~s a~ t~en a~ Mast ~ual~ I~ ~ du~ ~r~ ~ 1) mm~mum st~t~t~n. 2)
u~ell,~, a~ 3) maximum strat~tm Samp~s

~ Base/Neutral Extract~b~e~ Acid ExtractiblesAntimony A~maphthe.e 2,4,TrichlorophenolArsenic Bemzi~Ine P-Chloro-M-CresolBe~llium l,~,4-Trlchlorobenzene ¯ ~-ChlorophenolCadmium He~chloro~nzene 2,4-DichlorophenolChromium H~achloroe~ane 2,4-DimethylphenolCopper B~ (2-Chloroethyl) Ether 2-Nitrophenol~ad 2~loronaphthalene 4-NitrophenolMercu~ 1,2-Dichlorobenzene 2,4-DinitrophenolNickel 1,3-Dichlorobenzene 4,6-Dinitro-O-CresolSelenium l,~-Dichlorobenzene PentachlorophenolSilver 3,3’-Dichlorobenzldlne ~henolThallium 2,~-Dinltrotoluene
Zinc 2,&-Dinltrotoluene Volatile Ormanlcs

1,2-Diphenylhydrazine
MiscellaDeo~s F~ranthene Acrolein

4~lorophenyl Phenyl Ether Ac~lonitrileCyanide 4-~mophenyl Phenyl Ether BenzeneAsbestos (only
specifically
re~ired) H~chlorobu~adiene 1,2-Dichloroethane

He~chlor~clopentadiene l,l,l-Trichloroethane
~ Is~orone l,l-Dichloroethane

Na~lene 1,1,2-TrichloroethaneAldrin Ni~ob~zene l,l,2,2-TetrachloroethaneChlordane N~itrosodlmethyl~ine Chloroethane
Dieldrin N-Eitrosodi-N-Propylamine Chlorofo~
4,4’-DDT[ M-Mitrosod~phenylamine l,l-Dichloroethylene
4,4’-DDE Bis ~2-E~ylhe~l) Phthalate 1,2-TransDichloroethylene4,4’-DDD Bu~l ~nzyl Phthalate 1,2-DichloropropaneAlpha Endosulfan Di~-Butyl Phthalate 1,2-DichloropropyleneBeta Endosulfan Di~ctyl Phthalate E~ylbenzene
Endosulfan Sulfate Die~hyl Ph~ala~e Methylene Chloride ’
Endrin Di~thyl Ph~alate Methyl Chloride
Endrin Aldehyde Be~o (A) ~thracene Methyl BromideHeptachlor B~o (A) ~rene Bromofo~Heptachlor Expoxide Be~o (B) Fluoranthene BromodichloromethaneAlpha BHC B~o (K) Fluoran~ene DibromochloromethaneBeta BHC C~sene TetrachloroethyleneGamma BHC Ac~aphthylene Toluene
Delta BHC An~racene Trichloroethylene
Toxaphene 1,12-Benzope~lene Vinyl Chloride
PCB 1016 Fl~rene 2-Chloroethyl Vinyl Ether
PCB 1221 Ph~an~rene
PCB 1232 1,2.5,6-Dibenzanthracene
PCB 1242 Indeno (I,2,3-CD) Pyrene
PCB 1248 Pyre
PCB 1254 TC~
PCB 1260
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V
SMBRP, Rewew ol Mo~tonng/Response Protocol, ~ Creek Watersh4d, 1994

0

APPENDIX IV: Addresses of stations (where obtained) ~

LLos Angeles County Department of Health Servic~
Tapia stations:
118801 Dorothy Drive (camp where road crosses)
Pioma Road and Cold Ck slream 33
3800 Cross Ck Road

Shoreline stations:

2
DHS 004: 22956 Pacific Coast Highway
DHS 005: Malibu Lagoon, east side ,,,-
DHS 006: Malibu Lagoon, west ~
DHS 007: 25000 Malibu Road ’ ’

Los Angeles City Bureau of Sanitation, Hyperion Laboratory
S-1           Extension of Big Rock Road at

19543 Pacific Coast H~hway k-t: 34-02-20, long 118-34-55.

off east Coral Beach:
N-1 (9 m) lat; 34-01-27; long: 118-42.54
B-1 (45 m) lat: 34-00-29 long: 118-42-50
C-1 (60 m) lat: 33-59-49 long: 118-42-50
E-1 (150 m) lat: 33-59-03 long: 118-42.50

off east Flores Canyon:                                                                         "-
N-1 (9 m) lat: 34-01-50; long: 118..38-33
B-1 (45 m) lat: 34-00-42 long: 118-38-47
C-1 (60 m) lat: 33-59-55 long: 118-38-56
E-1 (150 m) lat: 33-58-39 long: 118-39-16

l.as Virgenes Municipal Water District:

Discharge 001; Malibu Creek "Enhancen~mt" Point;
fat: 34-08-55
long: 11842-28

Discharge 002: Reservoir No. 2 outfall;
lat; 34-08-40
long: 118-41-50

Discharge 003: Malibu Gauging Station;
lat; 34-40-40
long: 118-42-03                                                                  ’--

R-1 Malibu Creek upstream from discharge point 001 at the Salvation Army Camp Bridge (Doro~y Drive) ’R-2 Malibu Creek at Malibu Canyon Road (Country Highway N1) ,-,R-3 MaI~bu Creek at a point below Rindge Dam in the SW quarter of Section 29, T1S/R17VV, SBB and M
R-4 Mahbu Creek at Cross Creek Road
R-6 Las V~rgenes Creek 100’ upstream of discharge point 002.
R-7 Las V~r~enes Creek 200’ downstream from R-6 ’-
R-8 Las V~rgenes Creek 500’ downstream from R-7. .,)
R-9 Mahbu Creek at a point 100 ’ upstream of confluence of Malibu and Las Virgenes Creeks
R-11 At the center of Mahbu Lagoon, near the west shore
R-12 Mai~bu Creek at a point 100 feet upstream of discharge point 003
R-13 Mahbu Creek at a po=nt 100 feet downstream of discharge point 003. ’
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Ventura County Flood Control Districf
~ 377F Lake Sherwood Estates 34-08-26 11~-,R2-311170B Thousand Oaks Weather Station 34-10.44 118-51-01
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Appendix V: Comment~ to Draft (April 1993) Mallbu Paper
Comment letters available upon request)

1. R’V~CB staff CO~Ttm~ntl- I~r~ly covonnO grlm~’1~atical errotl al~i ~riScMiofsl." ~ Smff~H, Shidoy Oirol~k,
UmJnlga, Deborah Smdh, Mlnju Venketanlrlyanl, Windy Pllifllpe, ~ Hub~M, B~

2. Alan M. Bentley, Hydrlulic/Water Conservat~n D~vilmn. 1:~gatlm~l Of Public Wa~l,, C4~n~y of ~

3. Oave Y~mahera, As~,ta~t Deputy Dir~:~or, Waste Management O~on, ~ of Public WO~Z, County of Lo~ Ang~l~.

Comment I. Cor~ec~ phrase ebout weekend and t~ sen~. Mr. Yl’naltara �~mmenl~

ReslXmse: Modify m~:t~on on hcgiday Mmpling to ~nc~uda both original ~nten¢~
Informatmn I mcen~l a( I~e intwvim~ w~ new information in �~mment.

Comment 2. Update section abou~ data m<luestl. ~ data ~ had ~ received in 1993.

ReN)onse: Update Inmfl:lomtld imo tit

Response: Conlc~x~ ~

4. Phi~p L~,~. Ha Engineer. Divi~o~ of Safe~ of Din. Car~mia I~ of M ~

Cor~nem 2. Modi~r~lbon of dam ~:b01~ow(~,q

5. Jac~ Petrel~l, Dimc~o~ of Environmental Protection, Defer’herd of ~ Services. C~tmty of Los

Comment I. Con’ec~on of term for mailing ~ to Beach C~)sum Not~k:abon List (Draft page 3) end state

Response: Change name of I~ bu~ ~ mo0mm~ndation othen~se

Comment 2. Pubhc opm~o~ Section (Draft page 14): ~ aboul l:m~dK: h~all~ h=zan:la in tl~ Lagoon.

Response: Because ~i~ m t~e ~ o~mon ~<bon, no change is made to text. The
comment however, ,- mc~pocated Imer m It~ Department of Health Serw¢~

Comment 3 Publ~c o~m~on lecbon: Commem about in~pectmn of ~ l~:~e~e~ (D~ff page 14), in public
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r
comment however, tl ,nCOrporsted later in the [:)epa~nent of Health Services
aection At a recent Mahbu Creek watemhed Natural Resoun:~ Plan
Executwe Cornm~llee meeting, the Soil Conservation Se~vx:e estimated Um~
them am 10.000 horses in the Melibu Crl~k wat/rlhecL

Comment 4. Public opm,on cection: "The need for ac~lmonal monitohng ~ h~ n~ been �lear.stinted.
r- The ebilrl’y to Cletec~ virul in ocean waterl is n~ a viable toc4."

~ Responle: Bec.lule ~nis is the public cq)inion lec~ion, no change il made to lext. The
co~’unont however, m incorpurlteO later in the Del~mnint of Nesith Sendces

, Comment 5. Mo~Roring/Response Pro~o¢~ (Drift p~ge 30): Co~locl~n and da~ of mmtto~ Woto¢~
and tolkxv up inmt~tio~.

Re,aortae: Con~c~on a~d ~o~fice~l incited ~ ~oxt I~ ~ o~ Heill~

~ Comment 6. Beach Heslth (Draft p~ge 73): Clartficat~q of monthly tabulation mpo~ ~nd role of Ihe C~y of im~

Response:       Clar~cafion inc:oworated into ~

6. Mahemmad A. FntemL Sto~ater Man=get. C~ ~ ~ ~.

~nt 1.      Findi~s (Draft page 2 I~ ~): Cla~tlon ~ t~
egenc~s a~ ~s invo~ in t~ NPDES ~.
invo~ in all planning a~ ~r ~n~ms ~ ~ watem~

Re~: A ~tn~e will ~ ~ to ~ NPDES
~mning to ~mlte and ~rate
~u~rements and that iii of t~
~1~ in t~ Mahbu C~k Natu~l
~ to state ~at ~ms shouM
~anning. H~r. ~ u~r watem~

te~ w~ll not ~ ~an~. Sub~nt

C~nt 3. R~uests ~at UC R~ ~ ~t~ Is In ~genW ~
wate~ gNen ~ ~y hive ~ Wes~ke ~.

~ Re~: ~ RNe~ was ~o~ng Westlake

8asm P~n u~ite ~ss. This
~S~ in ~e S~I P~
~ula~ ~n~o~g i~.
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Comment 2.    In Ibltracl. il is not cJelr wh~ the Public i I~d idff ~ i tlw Igencill ii lillld.

Response:       The IbSITICt Will ~ Im ~ I~l lie ~ 19endll in

Comment 3. Firat finding (Draft pig¯ 2): "Changing ahoft4mm ~ Wovtdel ~
leasonel mformal~n.-

Rolponse~ This fmd*ng is molnt to 8@pimd the ~ of most of the
programs In that new ~ ~n be added Mid new tocttnolo~ll
incorporated. Most of the mm~lonng Wogran~ maintain the lame
general Mm~hng mg~ml ~ m to ~

Comment 4. Second finding: W~no is dotem~nmg the ~ d ¯ program?

Response: G°od point, the woRI "luccldtd" d be limiilld.

Comment 5. F~h finding: No~ ~nizing ~ ¯

Respond: The tin%rant mandate~ ofl~ ~ ~gen~e~ ~, ¯~l=~it~/

level evaluation of mon~tonng ~ (wil~n one’a ow~ ~ency

Comment 6. Sixth r.’~ling: Da~a ahould be ma~e ~

Response: This ~l be ~

Comment 7. Seventh r~hng: "Some ctul)lP~t~on ixoWdes tm~abo¯ of aaWtmorm~/, e~.;

Comment 8. Eight finding; "The Regional Board
water qualdy m’~ac~ and

hal, histo~aly ~ end appeared t~ mguil~
thereto~o perfonnld mma, gm~-

Response: The Reg,¯nil Board his roll iIl~tK)ul~y kx:li~,,d M ~l. i:xxm~V~nltod ii of ihe lit
thal ate/wera collected m b ~.

Comment 9. Eleventh ~ing (Drift ~ 3): "What is ~ by ¯ I m I~

Response: This wil be �:llrl~ed in Ire till

Comment 10. Twelfth ftnd~g: "Who ~ me ~

Response: In th~s finding, the ~ is me~t to be a~/~ of It~ puld~
restr~one, w~o ~s ~I in too~ 8t moNtpong ~

RelDon~: Several agenc~e~ haw ~ de~:l relpo~lHy for d~r~t
(o.g., Cahtom~a OeparU~nl of F~h and Game, Na~onal Park 5er~�~

Comment 12. Fourteenth fi~lmg: Change to repmsent¯M~ emmoNn~l~

Res,oonse; This ~s cl~:ult to do m wt~o is going to deckle wtlict~ is a mpmsenl/ve
¯ nvJronment -I

Co~nment 13 F~eenthfinding: Should raid "w~’J~ the as,~llllcl of pe~mltL, ng igehcirl edu¢lto th~mlMl~l.-

Response; Change Incoq>ollled.
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Comment 14. Sudeenth finding: Who am other ind~vldu,,Is? Need examl~es Should told "perceived he|l~
problems." Why onb/the k)wer water~hed?
handkng, e~c. to validate Opaen~lbons. Should inc~:ld mpomng and ctocumentehon, sonq~i~

ResUme: Thin find~9 w~ll bo ox,oendod to ~ th88o ~.

Comment 15.    Des~niM~on of Id=libu Cre~k Wlter~hed (Draft page 7): No~I to btc:iude the flow of pomt~tod

Response: Text will be mcx~dSed to tnduded panniffod �:li~twgem 88 well 88 nonlx~lt

COmment 16. Uses of Mor,to~ng Date (Draft page 12): Feeis that th~ 88~0n do~ no( reflect the toni world.

R~oonte: The~ rnonitonng parameters describe the iO88J ev~rln Puq)ole o~ monito~.
Desc~ptJons of what the momtonng dste is o~’ i8 not used for bl the r~aJ w0~d
tho Mahbu Creek watershed is d88cn~ed in the body of tho

Comment 17, Severaic°mmo~ts regarding P°ss~b~ mminf°ml°d Pul)~k:°~ni°n (!~ I~ 12-14). Sugges~ thM

C~nmont 18 Table 1 (l:hl~ page 17): Should inc~xlo locations and fv~q~oncy Of mon40~ng.

and tebl~s
Comn-4nt lg.

Regional W~r Bo~n:l (Draft i~lge 35): Sh°uld inc~ud~ I~qu~.’y lad ~u~ltJon of monit~.

RIN)OfII~:       T)’~I~ items fro l~ted off th4 ~xt flw ~ ~ k~ ~

Cor~ment 20.     LA Cosmty Del::a~’~-,ent of 6eac~s and Ha~oo~ (1:)mf~ page 43): Slanclan~l Mo~ C~ should be
c~anged to ~--~evmn

R~spon88: Text w~l be �~angod.

C~nment 21. Malilxx~ Lake Moum=i~ Club (Draf~ pa~e 45): "This reference to using blue-s~one to ¯ like
to v~a~e t~ Reg:Ona] 80a~$ enfon~ment criteria ~ many years w~n this was no{ alk)v~l in

~.’nment 22. RW~B Benef!cml Use Study: "Who is the �Ontractor" Last semen~ ~ no different ~ ~
¯ e Reg~o~I 8oam m:lu~rea fo~ como~n~ monitonng.

Response: Cal State Fu,erlon is ~e contractor:. ~ ~ be added. The parameterl
mc~uclecl in the Bene~c~al USe stucly am s~mJlar to those required fo~ lelf
momtonng momer to ~etermme

Comment 23 Second SMBRP ltuo’y (Draft page 51): Should Ic~now~dge that mos~ locations for con~
mon~tonng $~Ibons are dry in the lurnmer.

Comment 24. USGS and NPS stu<he$ (Draft page 52): These lwo ~ leem ~

Res~:x)nse: These hvo agenoe$ wdl be pu~ in/o the lame hel~rmg.
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Response: e) The pementage of semp~mg in Malil)u versus other areas of the mglon was
or)re,ned in thin stuo’y through mn~ews w~th stiff at eH of th~ major

"̄ b) Only ¯ Ix~on of the Mal~ou Creek is required to be mon#omd by the
RWQCB However, at the t~me of me study, many ~genc~es were monitoring
the wetershed on their o.m (e.g., LA County DPW prior to the �onbnuous

Comment 37. O~er~ps ifl monitonng effo~s (Draft page 63): "The cow.ms rofemnc~s ly~cll IlltuatJons for
programs end Permit Requirements."

Ras!:x)nse: Comment noted.

~nment 38 Ovedaps in Monitoring Eftorls (Draft page 64): ~ the Region~ 8Gird as regulat~ ~ these
recommendations? Many proposals wdl Cmale ls~ �:~mc:ems.o

Response: The Regional Board has ~ome Iqlxi~ili~ El ~ ow~ �of~lien(:~ nlo~lito~ Mid in
~ mon~onng ~uirement~ of d~,�~argerS end will be abls to respond to
of the r~:~nendat~ons. I.~ ~m$ w~ h~ to be ~�Io~I In.

Comment 39. Need to expand rnonitonng (Draft page 65): [Calabasas| sentence indicates ¯ oontrollad IOurce
under Board pomnit needs regulatory ¯cbons....Indudas many N)eculslr~ itatemento whic~ am
quest;on¯bin."

; Response: A lstter dated May 1993. is indudod as ¯ footnote ~e! details t~e
Board’s fo~k~w up to SWAT inms~ation.

Comment 40. Ga~s in Data re,T, omn~ndations (Draft page 66)~ e) "24 lagoon..." should be "24 hour lagoon..." b)
Coon:hnated sempl~ng idea good but "may ve~/~ reduce the h~luency of obse~vabons etc. by
limiting 8ito v~it~.

Response: e) Con~’t~on rn~e. b) Two intrusive survey~ of the water~hed (which c~/oul
mis recommendation) ~ ~ in 19S3. These ~r4)l,~ events d~l n~
supersede other mo~to~mg

Comment 41     VV~at is being d°ne with data (Draft Pag~ 66): "Cun~ Reg;orml Board staff am v~.y Iklvted...-

Response: Good point, this ~s why data need to be used in a morn ¯f~�~nt way.

Comment 42. To~ Down Decisions (Draft page 67): "Many �~onsbtuents (and monitonng fY~luency) continue doe

- Reslxmse: Even so, �~,~stAue~s ~ to be revisited from time to t~me.

Count 43 Municipal NPDES pem~it (Draft page 67): NI c~tm m the watershed am r~lUired to be a part Of the
Permit Thousand Oaks has not panic, oared and Regional Board staff have not followed through
w4h regulabons."

R~sponse: In 1993-94. much progmse his been made in cx)m~liance with the pert’nit. This
is noted in i footnote.

Convnent 44. Regional Board Com~olianc~. Monitonng Bu~ (DraR page 68): "How many NPDES bermd= in
watersr~:l?"

Response:       The number of NPDES permit= is d~scussed m detail in pmv~us sections,
Co~r, ent 45 Nee~ for weather pol~’y (Draft page 68): "M=ny do not know how tO trac~ storm= ac~’o~ the

waterar~ed."

... Respond: Thin recommen~lat~on has to do ruth t~nmg of sarr’~les and record
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- V
~’~ Comment 4. Add a recommendation ~lt the ~gonc~s should

d~nstream The ~m~nter ~lms

status of ~o~ w~h~n

~s~n of umphng .... From ~n~
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