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COUNTY OF LOS ANGELES
CHIEF ADMINISTRATIVE OFFICE.3

POlt.lt" brand fax tr~smittal memo

November lg, lgg2

From: Richard B. Dixon
Chief Administrativ!

Subiect:    FORMATION OF BALLONA CREEK CLEANUP TASK FORCE

This memo reports on the formation and initial discussions of the Batlona Creek Cleanup
Task Force.

On Sel3tember 22, 1992, on motion of Supervisor Deane Dana, as amended by
Supervisor Eclmund D. Edeimen, your Board instructed my office "to coordinate formation
of a Batlona Creek Cieanu0 Task Force to investigate the causes of recurring pollution
ana clevelop recommendations to eliminate these causes, including possible
establishment of a notline giving the !3ublic quick access to reports." As cliscuesed below,
we r.ave formed a Task Force as outlined in the motion composed of specified County
del3artments, affected state and local jurisclictions ancl public interest organizations, The
Task Force nelcl an organizational meeting on October 28,1992 and formed two working
groups: Emergency Response and Best Management Practices. In addition, a number
of 0reliminery issues for investigation were identified, The Task Force will meet again as
a whole, ancl within working groups, ancl will report tO your Board with their findings and
recommenclations within 90 clays.

Other governmental units have indicated they ere also focusing on Baltona Creek. State
Senator Charles Calaeron’s Senate Committee on Toxics and Public Safety Management
recently held a ~earing on tt~e contamination of Southern California beaches, and
Los Angeles City Council Member Rutt~ Galanter introduced a motion dealing with the
same subject. The Ballona Creek Cleanup Task Force members believe that their efforts
also ac~gress the problems of beach pollution identified ~y Senator Calderon and Council
Member Galanter.
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R0033190



SENT BY:Xer0x Telec0PJ.er 7021 ;11-24-92:11:31AM ; 8267836-,CRWgCB ’ LA REQZON

Each Supervisor
November !9, 1992
Page 2

JLIRISDICTIONS

The Ballona Creek Watershed is a!ooroximately 127 square miles in area an~l
er~comDasses the jurisO,ctiona, I~oundaries of Beverly Hills, West Hollywood, Culver City,
a~cl portions of Los Angeles, inglewoocl, Santa Monica, and unincorporated County
territory. No one jurisctiction is in charge as each jurisdiction oversees parts of the
Be!lone Creek drainage I~asin. Few formal mechanisms outlining roles and responsibilities
exist, however, informal relationships exist amsng tl~e many jurisdictions with responsibility
for mon;tonng and rel3orting on water Quality within the 13cain to form the basis for an
emergency resl3onse program, tn eclctition, tl~ere are programs in piece or in Me
advanced planning stages tt~at have the potential to recluce significantly the causes of
recurring pollution.

TASK FORCE WORKING GROUPS

The Task Force is composeO of the County Departments of Health Services, Public
WorKs, Beacr~es and Hart~ors, an0 the Sanitation District. Other jurisciictions and
organizer=one on the Task Force in�lucia the Cities of Los Angeles, Beverly Hills,
C~lver City, Inglewood, Santa Monied, West Hollywood and Heal the Bay, Santa Monied
Bay Restoration Project, ancl the Regional Water Quality Control Board. A roster of those
attenc~ing the first Task Force meeting is attac~e~.

At tlqe Task Force’s organizational meeting on October 28, 1992, meml~ers createct two
working groups;

1. Emeroencv Res_~onse WorKina Gr~uo tO review existing Emergency Resl~:}nsa
Programs, aria a

2. Best Management Pr~ctice~ Workin~ Group to set priorities among various Best
Management Practices and expeclite their implementation.

Emer_~nCv Resoonse Workina Grouo

The Emerger~cy Response Work=rig Grou~ will be chaire~ by the County Department of
~ea:t~ Serwces w=th suOstantial barticioat~on ~y the City of Los Angeles’ Bureau of
San,ration Environmental Monitor,.r~g Division. The C;ty of Los Angeles has been an active
!3art~c’,oant in Task Force activities. A list of WorKing Group members is attached,

WE OONSERYE PAI~ER . ~,~O,,EJ.F=_~ OF THIS DOCUMENT ARE
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This group will review the Emergency Res!3onse Program for Beact~ Closures aa
incorporated in the County Department of Health Services’s Beach Regulatory ancl
Monitoring Protocol. Task Force members were unanimous in their view that Beacl’~
Protocol brocedures represent state-of-the-a~ public policy in ocean water bacteriological
mon~tonng an0 corrective actions when stan0ards are not met. The Emergency
ReSponse working group wilt recommend policies to reduce or eliminate jurisdictional
problems which may sometimes slow the ability of governmental agencies to resl~ond
QuiCKly to discharges into Ballona Creek,

The Emerger~cy Res:onse Group will also examine the applicability of the emergency
"es:~onse ~rogram of the LoS Angeles County Fire Department’s Hazardous Materials Unit
to t~e abi[ity of other emergency teams to re0uce or eliminate jurisdictional barriers.
Ot~er subjects to be O~scusseO inctucle establishment of e high level team of officials, to
,ncluae substantial :~an~ci~ation by the City of Los Angeles and the County, to provide
aOdit=onal coor0,n~.tion for emergency response teams. In the event of a discharge, city
officials woulcl have immediate access :3 DHS experts in monitoring and Departmen~ of
Pu~:lic Works specialists with knOWleOgc of t’~e storm drain system.

The groul0 will also consider an 800 Hotline Information Number to be made part of the
Debarment of Beaches and Harbors surf line number to advise the public of beac~
closures. In addition, the Deba~tmen~ of Public Works is cleveloping a separate 800
r~u~Osr ~n conlLJnction with t~e County District A~orney’s Office to allow citizens to rel:)ort
illegal discharging activities into flood control facilities.

Best Management Practices Working GrouD

This working grou~ will be headed ~y the C.~u~ty ~el:ar!ment of Public Works. The
Debarment has resE~onsibility as Principal F~e~",..~ee unCer a National Pollutant Discharge
Eiiminatton System Mun=cipal Stormwater Pe~m;t ’.o submit a plan to the California
lae;~onal Oual=ty Water Control Boar0 to es~a~:~sh Best Management Practices (BMP).
A BMP is a stormwater cluality management oractice that can significantly enhance
stcrmwater/urloan runoff water cluali~. An Early Action BMP, for example, may be
¢~recte¢ at either imorov=mg the frequency of ex~st:ng storm drain catch basin cleaning or
the stncter enforcement of existing regulatiOnS.

The ;:O~D, which includes ~he City of Los Angeles’ Bureau cf Sanitation Storm Water
Mar~agement Div=sion, will develo~ recommendations to estalolish priorities among BMPs

WE CONSERVE PAPER . COPIES OF ?HIS DOCUMENT ARE TWO-SIDED
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~nd to expedite their implementation, once these pra~ices have been appr~ed by
Regional Water Quali~ Co.tel Boar~, in an a~empt to idemi~ and elimlnme poll~on
sour~s. A list of this working group’s pa~icipan~ is a~c~ed.

The Batlona Creek Cleanup Task Force working groups on Emergen~ Response
Best Management Pra=ices will be meeting over the ne~ few weeks before repo~ng their
recommendations to the T~k Force as a w~ole. The T~k Force will repo~ to your
Boar~ ~hin ~

RBD:GK

A~men~

C: Coun~ Counsel

WE CONSERVE PAPER - C~PIES OF THIS DOCUMENT ARE TWO-SIDED
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BALLON~ CREEK CLEANUP TASK FORCE

Angus Alexander Richard KebebJl~
Senior Lifeguard Chief, Recreations] Health
Los Angeles County Lifeguard Association Department of Heed~ Services

Los Angeles County
William Buol
Civil Engineer Richard Kennon
City of Santa Mortice Associate Civil Engineer

City of Inglewood
L~rry Chameu
Chief Rod Kubomoto
Planning Division Section Head, Water Quality
Department of Beaches and Harbors Management
Los Angeles County Department of Public Works

LOS Angeles County
John Dorsey
Assistant Division Manager Ralph Lopez
Environmental Monitoring Deputy Director
Bureau of Sanitation Environmental Health
City of Los Angeles Department of Health Services

~,~ Los Angeles County
Sam Furuta
Assistant Director Michael Lyons
Bureau of Sanitation Head, Surveillance Unit
City of Los Angeles Regional Water Quality Control Board

Robert Horvath Jose Ochoa
Assistant Department Engineer Hazardous Materials Specialist
Los Angeles County Sanitation District Forester and Fire Warden

Mark Gold Ed Otsuka
Staff Scientist Utilities Superintendent
Heal t~e Bay City of Beverly Hills

Jerr~ Greene Jack Petralie
Associate Civil Engineer Bureau Director
City of Santa Mortice Environmental Protection

Department of Health Services
Mike Hawk Los Angeles County
Associate Civil Engineer
Cit~ of Culver City
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~.~il Richardson 0" vision Head
Storm Water Management T
Bureau of Engineering
City of Los Angeles

Sharon Schlffm~n
City Engineer
City of West Hollywood

Xavier Swamlkannu                                                                        ""- ""
Water Resources Control Engineer
Regional Water Quality Control Board

Guang Yu Wang
Environmental Specialist
Santa Mortice Bay Restoration Project
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,.__., BALLONA CREEK TASK FORCE
._ EMERGENCY RESPONSE WORKING GROUP

CHAIR: Ralph Lopez
Deputy Director
Environmental Health
Department of Health Services
Los Angeles County

MEMBERS:

Angus Alexander Michael Lyons
Senior Lifeguard Head, Surveillance Unit
Los Angetes County Lifeguard Association Regional Water Quality Control Board

John Dorsey Jose Ochoa
Assistant Division Manager Hazardous Materials Specialist
Environmental Monitoring Forester and Fire Warden
B~reau of Sanitation
City of Los Angeles Jack Petralla

Bureau Director
’" m Furuta Environmental Protection
Assistant Director Department of Health Services
Bureau of Sanitation Los Angeles Court/
C~ of Los Angeles

Mark Golc~
Staff Scientist
Heal t~e Bay

Clarence Hanson
Intergovernmental Relations
Chief Ac~ministrativa Office
Los Angeles County

Richard Kebabjian
Chief, Recreational Health
Department of Health Services
Los Angeles County

Rod Kubomoto
Section Heac~, Water Quality Management
D~oartment of Public Works
L . Angeles County
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BALLONA CREEK TASK FORCE
BEST MANAGEMENT PRACTICES WORKING GROUP

CHAIR: Rocl Kubomoto
Section Heacl, Water Oual~ Management
Department of Public Works
Los Angeles County

Angus Alexander
Senior Lifeguard
Los Angeles County Lifeguard Assc, ctatlon

John Dorsey
Assistant Division Manager
Environmental Monitoring
Bureau of Sanitation
City of Los Angeles

Mark Gold
Staff Scientist
Heal the Bay

Phil Richar~lson
Division Heacl
Storm Water Management
Bureau of Engineering
C~ of Los Angeles

Xavier Swamikannu
Weber Resources Control Engineer
Regional Water Quality Control Board

Guano Yu Wang
Environmental Specialist
Santa Monies Bay Restoration Project
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November 13, 1992

To: RPG, RAH, D~G, JML, WDJ, XS
From: LMJ

RE: BALLONA CREEK CLEANUP TASK FORCE - STORM DRAIN COMMITTEE
MEETING

A Storm Drain Committee Meeting was held on November i0, 1992
(participant llsting attached). The committee wanted to establlsh
Storm Drain Emergency Response guidelines. Sam Furuta (LA City
Sanitation) indicated that during the September incident
investigation (refer to JML’s 10/30 memo) if there had been no
jurisdictional restrictions, then his crew would have opened up the
manholes and continued to investigate the problem. He believed
that if there had been an MOU, then his crew would have been
allowed to find the problem and cleanup would have been done by the
appropriate party.

Ralph Lopez, LA Co. DHS, will look into the legal aspects of
establishing an MOU. In the Ballona Creek drainage, five cities
and one county have jurisdiction. If the Task Force were to expand
its analysis to the Santa Monica Bay drainage, at least 19 cities
would be involved. If the focus expanded to LA Co. (except the
desert area), then there would be 85 cities. Initially Lopez
wanted to establish generic guidelines and have the Storm Drain
Emergency Response be applicable to all stormdrains, not just those
associated with Ballona Creek. However, in light of the number of
cities involved, the Task Force will focus on the Ballona Creek
drainage to get a better handle on establishing appropriate
guidelines. These guidelines can later be expanded to larger
drainage areas.

A question was brought up whether this process might be better
accomplished through the NPDES stormwater permit, maybe through the
implementation plan.    Lopez will investigate the legal issues
regarding the identification of the cities and the language that
can be used in reference to the NPDES permit. Two other issues
(financial, operational) were discussed in reference to the
establishment of guidelines.

The financial issue revolves around the identification of the
responsible party (RP) that would pay for the cleanup costs of
spills. Apparently, there are some local and state laws in place,
or that will be in place, that would allow recovery of costs from
an RP, if identified.    If an RP is not identified, then an
agreement should be established so that the agency that has
jurisdiction in the area of the spill would pay for cleanup, even
if that agency is not directly involved with the cleanup. Jack
Petralia (12% Co. DHS) and Jose Ochoa (LA Co. FD) will be looking
into this issue.

The third issue, operational, involves the identification of the
key players and the emergency numbers involved, the establishment
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or refinement of emergency spill response (including what
constitutes the minimum response team necessary), and the
establishment of preventive measures. Petralia and Rod Kubomoto
(LA Co. DPW) will obtain and organize this information. It was
acknowledged that the role of the smaller cities involved would
need to be determined. It might be easier if LA City and LA Co.
were allowed to respond to spills regardless of jurisdiction. That
way the smaller cities might not have to establish their own
emergency response team.

There was discussion on preventive measures and incorporating them
into the BMPs that each agency has or will have developed under
the NPDES permit. Some of the committee felt that these measures
should be included in the Storm Drain Emergency Response
guidelines. The concern is that some cities might not be willing
to use the BMPs without the approval from the Regional Board.
Under the permit system, this may take some time.

One specific measure that was brought up was chlorination, when and
when not to use it. This goes back to the DFG and DHS apparently
incompatible goals: wildlife vs. public health. Furuta brought up
the issue that under the NPDES permit LA City is supposed to
chlorinate sewage spills when Lopez indicated that Ballona Creek
was getting chlorinated. There seemed to be some confusion about
this issue. I indicated that the permit likely did not have a
condition that chlorine be put directly into the creek and that the
Jackson facility has a system this involving is chlorine situation contact time from
before discharge. I said that a separate
the one where one dumps chlorine into a storm drain or river after
a spill has occurred. Mark Gold (Heal the Bay) indicated that a
chlorine chase would more likely cause harm than good and not
provide the health protection for which it was intended.
Basically, if chlorination is to be discussed under preventive
measures, then the agencies would need to be educated as to when
chlorine can be used for disinfection and why it serves no purpose
under other conditions.

In the end, the committee will re-examine what is being done now
in terms of emergency response and will determine the appropriate
responses and guidelines necessary to address spills.    Lopez
anticipates that another committee meeting will be held the week
of November 30th.

I’ve added a summary of this memo to JML’s Ballona Creek summary
report for the December EO report.
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October 30, 1992

TO: RPG, RAH, DCG, WDJ, XS

FROM: JML

RE: BALLONA CREEK CLEANUP TASK FORCE

Approximately 20 people attended the first meeting of the task
force on October 28, 1992 (see attached list). The task force was
established in response to a motion adopted by the LA County Board
of Supervisors (proposed by Supervisor Dana) and in anticipation
of a similar motion being proposed by Councilwoman Ruth Galanter.

We decided to establish one working group, headed by Ralph Lopez
(LA County Health Department), to evaluate the current emergency
response when high bacteriological counts are found in Ballona
Creek. The general consensus of the group is that beach closure
and warning protocols are fairly well established (but there is a
need for a public access number for information on beach closures).
The major area needing improvement is the response to identify
sources of the contamination. Under the present loosely defined
response system, any agency (eg., City of LA, LA County, etc.)
investigating the storm drain system to look for sources of
contamination passes on the problem when reaching the limit of its
jurisdiction. This is inefficient and often results in confusion,
delays, or even complete stoppage of the investigation. The goal
of this working group is to establish a system for crossing
jurisdictional boundaries, identify response teams and define the
actions required to investigate the problem, and consider possible
cost recovery mechanisms. I volunteered to be part of this group.

A second working group, headed by Rod KubomotoLACounty Department
of Public Works), will evaluate how the NPDES Stormwater Permit can
be used to address these problems. The general consensus of the
group is that eventually the permit should lead to better Best
Management Practices or other solutions which may keep toxic
materials and bacteriological contamination out of the stormdrains,
but this will be a long process. In the short-term, the group will
focus on what can be done to control trash and litter and keep it
from reaching the beaches (eg. street sweeping, catch basin
maintenance). I volunteered Xavier for this group.

Both committees intend to meet soon and hope to produce
recommendations within 90 days.
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

900 SOUTH FREMONT AVENUE
ALHAMBRA. CALIFORNIA

THOMAS A, TIDEMAN~N. ~                         Tckpho~: (115) 4~}1~                       ADDRESS ALL CORRESPONDENCE T~

PO.BOX
ALHAMBRA, CALIFORNIA 91~2-1~0

T.

October 6, 1992

Dr. Robert P. Ghlrelli
Executive Officer
California Regional Water

Quality Control Board
Los Angeles Region
I01 Centre Plaza Drive
Monterey Park, CA g17s~-II~6

Dear Dr. Ghlrelll:

NPDES PEP, HIT NO. CA0061654 (C16948)
QUARTERLY PROGRESS REPORT ~ lq~2.. 3 ~ T~" ,~ ~

U
The following report is submitted in compliance with the above-captioned Permit,
which was issued on June 18, 1990. This report provides a summary on the status
of specific Permit tasks performed during the first quarter (July I, 1992 through
September 30, 1992) of the third year of the Permit which began on July I, IggO.

Phase I (Santa Monica Bay Drainaqe Basin)

During this period, the Principal Permittee continued to organize and chair the
monthly Co-Permitteemeetings to coordinate Permit compliance. The terms of the
Permit Implementation Agreement (Task 3.3) were finalized. A copy of the
Agreement was provided to all Co-Permittees on July 15, 1992, for formal
aOoption. We have, to date, received signed Agreements from 15 of the
21Co-Permittees. One additional Co-Permittees (16 total) have indicated that
their City Council has approved the Agreement and will be forwarding us a signed
copy.

The Permittees are still waiting for formal approval from your agency of our
Early Action Best Management Practices (BMPs) Plan (Task 2.1.8); Storn~water/Urban bRunoff Monitoring Program (Task 2.1.9); and Additional BMPs Plan (Tasks).~,
3.1.2, 3.1,3, and 3.1.4).    Upon receiving approval from your agency,
implementation of these programs will commence.

Enclosed with this status report is an updated version of the Location of
Industry by SIC Code map (Task 2.1.3). This version incorporates the information
provided to us by the City of Los Angeles. An updated tabulation listing the
breakdown of industries by drainage area is also included.

The Los Angeles County Department of Public Works (LACDPW) ha~ recently initiated
a field inspection of the Pico-Kenter drainage system and Ballona Creek for
illegal connections and/or illicit discharges.

R0033203
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Dr. Robert P. Ghlrelll
October 6, Igg2
Page 2

Phase II (UDoer Los Anoeles River and Upper San Gabrie! River Orainaqe Basins)

During this period, the Principal Pe~ittee conducted three monthly Co-Pe~Ittee
meetings to coordinate Pe~it compliance.

Included in this submittal is a copy of the deadlines set ~ the Principal
Pe~ittee for the first-year submittals required by the Pe~it. The various
deadline dates were established to facilitate the completion of first-year tasks
and the compilation of info~ation to be fo~arded to your agency.

Other Activities

During our routine sto~ drain maintenance inspections, the LACDPW field staff
encountered an unusually high level of dry-weather discharge into Arcadia Wash
from the Santa Anita Park (Racetrack). An analysis of the discharge showed very
high bacteria counts indicating fecal contamination from human and/or animal
sources. We are working with the Racetrack to resolve the problem. We will keep
your agency updated on the status of this matter.

If you have any questions, please contact Rod Kubomoto at (818) 458-3537.

Very truly yours,

T. A. TIDE~NSON

WasteM~i/nagementFK:mp Division

~-3/FYR4

Enc.

cc: Co-Pe~Ittees
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~
MINUTES O~ THE BOARD OF SUPERVISORS

COUNTY OF LOS ANGELES, STATE OF CALIFORNIA

~rry J. Montellh, Executive Officer
Clerk of the Board of Suae~ilo~
3~ Hill of Admlni=tratlon
Los Angelel, Callfornil 90012

Chief Administrative Officer

following action=

8
Supervisor Dana made the following

"On Friday, September 4, 1992, we had yet
example of the continuing environmental concerns in
dealing with the ocean waters in Santa Monlca Bay, its
multiple causes of unhealthful debris, polluted waters
and other flotsam that f~nd their way into
Ballona Creek and then onto our beaches and ocean
waters. Late Friday afternoon a spill of unknown1
origins forced ~he closures from the Imperial entrance
a~ Dock~eiler Beach to 23rd Stras~ north of the Venice
Pier. This is only the laUes~ example. During 1991,
these polluting materials forced clo~ure of surrounding

times. Thus far, in 1992 the beachesbeach areas 14
have had ~o be closed on six occasions.

"The causa~ for the contamination are not limited to
a single source ~r loca~ion, as ~he area ul~imately
draining into Ballona Creek ranges many miles inland.
Clearly, too, responsibility for possible solutions is
no~ limited to a single agency or government.
solution is essential if we are to protect the public’l
heal~h, especially along the beaC~ and ocean area.
While iden~ifylng those ’hidden’ culprits who
materials Into street and storm drains will be
difficult, targeting violators ~hrowing refuse into the
creek as a cost-saving measure could be possible.

"Achieving workable solutions, therefore, dictates a
mu1~i-level exa¢inatlon of the causes of the pollution
and development of corrective s~eps."

(Continued on Page 2)
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~yn. ~ (Continued)

Therefore, on motion of Supervisor Dans~ seconded
Supervisor Hahn, unanimously carried, ~he Board took
follcwin~ actions=

1. Instructed the Chief Administrative Offi=e~ tO
coordinate formation of a Ballots Creek Cleanup
Task Force to investigate the causes of ~e=uzTing
pollution and develop recommendations to eliminate

hot line giving the public quick access to reports;

2. Instructed tha~ the Task Force include
representatives from all county Depaz~mente
involved with Ballots creek, including ~he
Departments of Public Works’ Flood Control Section,
Beaches and Harbors, Healt21 Servlcee and ~e

3. Further instructed tha~ ~e Task Force should also
involve participation by the City of Los ~eles
and o~her ¢i~ies wills the Ballona drainage basin.

Later in the meeting, on mo~ion of Supe~iso= Edelman,
seconded by Supervisor Dana, unanimously carried, ~e Board
reconsidered the f~regolng mo~ion.

Supe~iso~ Edelman offered an amendment 5o Supe~is¢~ Dana’s
mo~ion to include on the Task Force, representatives fro~ Heal ¯
~e Bay, Santa Monlca Bay ReSUoratlon Projects and the Regio~al
Water Quali~y control Board.

Supe~isor Dana accepted Supervisor Edelman’~ amen~en~. On
mo~io~ of Supervisor Edelman, seconded by Supervisor Dana,
unanimously carried, s~pervi~or Dana’s mo~ion, as ~ended, was
adopted.

i0922-6, tom

Copies distributed:
Each Supervisor
County Counsel
Director of Beaches and Harbors
Director Of Health Services
Director of Public W~rkm
C~ef Engineer and General Manager,

- 2 -
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*° BRF.AKFAST WORKSHOP FOR LOCAL GOVERNMENTAL OFFICIALS

FOCUS ON URBAN RUNOFF
IMPACT OF STORMWATER REGULATION ON LO~S.L AUTHORITIF~

Held b~. Los Ar~geles County Department ~ Publ/c Works (IAC-DPW)

~ Santa Momca Bay Restorat./on Project (SMBRP)
Los Angeles Reg/or~l Water Qua~/ty Control Board (LARWQCB) ,----- o
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9:30 - ~45 Break ~--~

~.45 - 10:45 ]~nal - ]~mpeetlv~ ~a ~ ~I

M~e~ted by Neff M~er. ~b~c ~s D~,                               ~
Ci~ of M~ ~h

~e su~ of~e ~u~ ~n~l p~ ~der ~e ~ ~t~ ~
~I depend on ~e~ ~mp~ce of ~ co-~e~ ~ ~t                     #~
~quff~. ~e ~t y~ c~pe~ ~ ~ co~e~
R~ e~ to accomp~. Do~ ~e r~d, ~-pe~e~ ~ f~                 ~
mo~ ~cult ~. ~ ~is p~. ~vo~d p~ ~ ~ ~eff
~p~es on h~ ~e~ ~ ~ ~ ~ W ~
m~cip~, ~e ~o~ of su~, ~d ~e ~ ~ ~
~ue~ d non-c~p~.                                               ~#

o    F~ ~~             -         B~ ~e~, C~d            ~
Wat~ ~t B~

U.S. EPA ~on ~            ~

o E~~ ~p ~~e - C~ G~tem, ~de~ " ~

H~ ~e ~ ~_

o ~-~~’ ~m~ - J~ N~, ~C-D~
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o Looking for BMPs? FLnd out where to Doug Harrk~n
get them Chalnnan

State Stormwater ~-"---
Task Force

o Can w~ afford t~/mplement the penmt? Phll Richardson
- l:’manc.mg local programs D/vision En~7,meer ~,m~

Stormwater Management .

,,..~ Division D--I I
City of Los Angeles

~J

d~n Noyes, Deputy O’a’~lo~. IAC- DPW

12.~0 AdJoumm~t ~
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

9(~ SOUTH FREMONT AVENUE
ALHAMBRA. CALIFORNIA 91~1331

THOMAS A. TIDEMAN~N. ~r~--t~ Tekphofle: (818) 458-51~
ADDRESS ALL CORRESPONDENCE

P.O. BOX
ALHAMBRA. CALIFORNIA 91~2-1460

July i, 1992
REFER TO FILE

WM-3

Dr. Robert P. Ghirelli
Executive Officer
California Regional Water

Quality Control Board .
Los Angeles Region ~:-!.. ~..’ .
101 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghirelli:                                                   -

NPDES PERMIT NO. CA0061654 (C16948)                            _~
SECOND YEAR REPORT ~ ~

The following report is submitted in compliance with the provisions of NPDES Permit
No. CA0061654. It provides a status report on the performance of Permit mandated

~,
tasks during the period July i, 1991 to June 30, 1992.

Permit
Tasks Stat~L&

2.1.3 The remaining activity under this task, the identification of Standard
Industrial Code (SIC) categories of facilities in drainage areas, has been
completed. Information is being provided for all of the Santa Monica Bay
Drainage Basin with the exception of that portion contained within the
City of Los Angeles. The required information for the City of Los Angeles
was not available at the time of this submittal. An updated version of
this submittal which incorporates the City of Los Angeles data will be
forwarded to you upon completion. Enclosed is a map showing industries by
SIC category within drainage areas, plus a tabular database (Enclosure A)
listing each drainage area, each SIC category found in that drainage area,
and the total number of locations under each category.

3.1.1 The proposed workplan for the stormwater/urban runoff monitoring program
was submitted to you for your approval on March 26, 1992. Approval of the
workplan has not yet been received. Implementation of the workplan will
begin subsequent to your approval.

3.1.2 Enclosed for your review and approval are the three proposed plans as
3.1.3 required by these three Permit tasks (Enclosure B). Plans are included
3.1.4 herein for all Permittees except Ventura County which became a Co-

Per~ittee on February 24, 1992. Ventura County has been informed that~ they need to independently schedule public review of their plans prior to
~_~ submittal to you.
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Dr. Robert P. ~hirelll T 7
July I, Igg2
Page Z ~

As required, the proposed plans were circulated for public review from
May 29 through June 17, 1992. Comments received and our response to the
comments are included with the enclosure.

3.2 The Early Action Best Management Practices (BMP) plan was submitted to you
for approval on January 22, 1992. Though approval of the plan has not yet
been received, two Co-Permittees, the Cities of Los Angeles and Torrance,
have elected to submit a progress report on the implementation of various
BMPs (Enclosure E). The remaining Permittees will begin reporting on the
implementation of Early Action BMPs subsequent to your approval.

3.3 Information concerning existing legal authorities was submitted as part of
our existing BMP compilation during year one. In addition, a Stormwater
Permit Implementation Agreement has been developed among the Phase I
Permittees. This agreement clarifies the individual and collective
responsibilities of each Permittee under the Permit. The agreement
addresses the following major areas: (I) defining and characterizing the
drainage areas of the storm drain system; (2) determining existing BMPs
that enhance the quality of storm runoff; (3) developing Additional BMPs;
and (4) insuring that adequate legal authority exists to regulate illegal
discharges and illicit disposal practices affecting the drainage system
and the ability to prosecute violators.

The agreement has been circulated to all Phase I Co-Permittees for final
processing and adoption. A copy of the agreement is enclosed for your
information (Enclosure C).

Phase II of the Permit, which involves the Upper Los Angeles River and
Upper San Gabriel River Drainage Basins, begins July I, 1992. Information meetings
for Phase II cities were held on February 12, and May 27, 1992. To date, 33 of the
36Enclosure new citiesD), in this Phase have submitted their Letters of Intent (see

If you have any questions, please contact Gary Hildebrand at (818) 458-5948.

Very truly yours,

T. A. TIDEMANSON

~ r~~

GWH: mp
~’~ SYR

Enc.

cc: Phase I Permittees
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FIFTF~ STREET

Heal the Bay.
)I0.~4.4552 t ~x) 3103%6870 V

June 17, 1992                                                      /~

Mr. Jim Noyes
Los Angeles County Department of Public Works ,
Waste Management Division 7
Stormwater Discharge Program
P.O. Box 1460
Alhambra, CA 91802-1460

Dear Mr. Noyes

Heal the Bay respectfully submits the following comments on the
proposed additional Best Management Practices (BMPS) required under
NPDES permit no. CA0061654. Heal the Bay is a local environmental
group with over ii,000 members dedicated to restoring, protecting,
anl preserving the Santa Monica Bay for people and marine life.

It is difficult to give detailed comments on Los Angeles County
Department of Public Works (LACDPW) compilation of proposed
additional BMPs required under Sections 3.1.2, 3.1.3, and 3.1.4 of
the storm water NPDES permit for the region. One of the major
reasons for this difficulty is the failure of the Regional Water
Qu~li~y Control Board (RWQCB} to respond to the co-permittees on
the adequacy of their Early Action BMPs submittal.    Without
kn~wiedge of which BMPs are considered acceptable by the RWQCB for
co:~pliance with permit requirements, it is impossible to determine
if the proposed additional BMPs achieve the goals of the discharge
permit. The RWQCB must comment immediately on the proposed early
acqion BMPS and provide direction to the cities under the permit
before the co-permittees develop and implement programs that fail
to achieve the desired impacts of pollutant load reductions and
beneficial use protection.    In addition, storm water pollution
re;~orts completed under the auspices of the Santa Monica Bay
Red, rotation Project will prove to be invaluable references for co-
pe~.~mittees to develop and refine their storm water management and
monitoring programs.     Unfortunately, these reports were not
av~ilable by the second year due date for permit compliance.

With the aforementioned comments in mind, the following are general
comments on the proposed additional BMPs.

The need for more extensive program descriptions - Between the
submitta! of the early action and additional BMPs to the RWQCB, one
should be able to assess the full extent of the BMPs used by a
specific co-permittee. Unfortunately, many of the cities may have
va~tly underestimated their programs. For example, the City of Los
An~eies decided not to include any of the BMPs that they are
co~pleting under the federal consent decree requirements. Santa
Mor.ica and Malibu did not adequately explain their storm drain
ordinances in either the early action or additional BMP documents.
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Both documents contain numerous construction and flow reduction
BMPs for new development. In addition, the Santa Monica ordinance
contains numerous BMPs to reduce the pollutant load in runoff.

Another example of the lack of detailed programs are the BMP
submissions by cities on the Palos Verdes peninsula. At first
glance, the BMPs appear woefully inadequate, but perhaps there are
justifiable reasons for the lack of new BMPs. The land uses on
Palos Verdes are almost exclusively residential so there would be
few BMPs for non-residential land.    In addition, most of the
cities’ storm water drains into ESHAs or canyons that need to be
protected because of high natural resource values. None of these
resource protection requirements are mentioned in any of the
documents. Obviously, co-permittees should submit far more
comprehensive documents to the RWQCB. It is better to include too
much detail on your BMP programs than too little. As it stands
now, it is extremely difficult to accurately assess the storm water
management programs for the cities.

Permit task 3.1.2 - The cities of Torrance and Los Angeles did an
excellent job of submitting comprehensive storm water management
programs and the city of Santa Monica also has a strong storm water
management program. Co-permittees should model their programs on
these three cities.

The additional BMPs submitted by most of the co-permittees were
just lists of BMPS. Cities (and the County) need to take a more
integrated approach to developing BMP based storm water management
programs. Among the larger needs are land use based BMP programs.
A BMP that is effective for an industrial land use may be
ineffective for residential land uses. Also, programs need to
include pollutant specific BMPs.    BMPs that are effective at
removing total suspended solids and/or oil and grease are
imperative for successful programs.

None of the cities included transportation based land use BMPs.
Considering that transportation practices in the County are
probably the largest source of heavy metals and petroleum
hydrocarbons to the storm drain system, BMPs that reduce the number
of vehicles on the road, reduce vehicle trips and miles, and
increase the use of public transportation are extremely important
in reducing storm drain pollution.

A major oversight of the cities was their general failure to
include BMPs on funding mechanisms for their storm water programs.
In these economic times, a consistent source of funding for storm
water programs is a necessity, not a luxury. Only the city of Los
Angeles has a program that is not susceptible to the fluctuations
in municipal and state general funds. All cities and the County
should undertake comprehensive investigations to find the best,
most reliable funding mechanism for their respective storm water
management programs. Without adequate funding, the programs have
little to no chance of succeeding in substantially reducing
pollutant loads and protecting beneficial uses.
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~-~     Permit task 3.1.3 - Los Angeles, Manhattan Beach, Torrance and the
county submitted excellent plans to detect and eliminate illegal
discharges and illicit disposal practices. However, the majority
of programs failed to address some major issues in this field.
Most programs just addressed responding to reported illegal spills
and discharges rather than including measures to detect illegal
activities. The programs must include field inspections to truly
be a deterrent against illegal dumping. Another major issue that
should be included in all cities’ programs are BMPs to abate the
animal waste problem.

Many of the cities included BMPs that were irrelevant for this
task. These BMPs more appropriately fit under permit task 3.1.2.

The lack of comprehensive programs for many cities begs the
question of, "Are any of the cities planning to contract out to the
County for services to detect and eliminate illegal discharges and
illicit connections?" This would be an excellent idea for many
cities because of the County’s larger staff and extensive
experience in this field.

Permit task 3.1.4 - The cities of Torrance and Los Angeles did an
excellent job of submitting construction BMPs and the city of Santa
Monica also will have a strong construction BMP program by the end
of the summer. Malibu has a strong program, but they failed to
detail it in the permit task. A general comment is that many cities
included "promote awareness of pollution problems caused by
construction" as their sole BMP for the 3.1.4 requirements.
Promoting awareness is commendable, but it is not nearly enough to
abate the environmental problems caused by poorly regulated
development.

Many cities refer to existing construction regulations without
explaining the requirements in the building codes or ordinances.
It would be extremely helpful to include the contract provisions,
plan check requirements, inspection requirements, and permit
requirements for construction as they pertain to erosion,
sedimentation and runoff controls.    Without this information, it
Is difficult to determine if the cities’ programs are adequate and,
if not, where those inadequacies lie.

Heal the Bay was glad to see that so many cities in the Santa
Monica Bay watershed are seriously considering the implementation
of catch basin stencil programs. We are looking forward to working
with the cities on these programs in the near future. If you would
like to discuss the comments or other aspects of the storm water
program, please feel free to call.

Thank you for the opportunity to comment and attend the monthly
permit workshops.

Sincerely,
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Mark Gold
Staff Scientist

cc: Frank Kuo
Xavier Swammikannu

P.S. - We strongly urge you to oppose the proposed amendments to
the General Industrial Permit. A permit program without monitoring
programs will prove to he yet another bureaucratic exercise with
little public benefit.
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COUNTY OF LOS ANGELES

DEPARTMENT OF PUBLIC WORKS
9~ SOUTH FREMONT AVENUE

ALHAMBRA. CALIFORNIA 9110.1-133 I

THOMAS A TIDVMANSON. I~e~.tm"                         Tek~pho~ (115) 451-~I(}@                       ADDRESS ALL (          DENCE TO~

P.O.BOX
ALHAMBRA. CALIFORNIA 91~2-1~

L
Hay 14, 1992                                                                 REFE’TO’,~ M4-3

Dr. Robert P. Ghirelll
Executive Officer
California Regional Water

Quality Control Board ~ - ,-~
Los Angeles Region
I01 Centre Plaza Drive .~-~
Monterey Park, CA 91754-2156 ~. ~_~

Dear Dr. Ghirelli:

NPDES PEP~tlT NO. CA0061654 (CI6948)
QUARTERLY PROGRESS REPORT

The following report is submitted in compliance with the above-captioned
Permit, which was issued on June 18, 1990. This report provides a summary on
the status of specific Permit tasks performed during the third quarter
(January 1 through March 31, 1992) of the second year of the Permit, which
began on July 1, 1991.

During this period, Ventura County submitted a Letter of Intent, dated
February 24, 1992, to become a Phase I Co-Permittee for the portion of the
County tributary to Santa Monica Bay. We are working with Ventura County to
develop a time frame for compliance with Permit requirements.

On March 26, 1992, we submitted, for your approval, our work plan for the
p~oposed stormwater/urban runoff monitoring program. With this submittal, all
First-Year Tasks specified by the Permit ha~e been completed by all
Permittees, with the exception of the following: a) Early Action BMP plans
have not been submitted by the following c~es: Malibu, Calabasas, Beverly
Hills, and Inglewood and b) identification of industries within drainage areas
by SIC code category. We have performed an initial analysis of industries by
SIC code category for each drainage area. However, there are a number of
discrepancies in the information that require resolution. We estimate
completion of this work by July I, 1992.

A committee of Co-Permittees has been established to facilitate the
development of the Additional BMP Plans required by Tasks 3.1.2, 3.1.3, and
3.1.4 of the Permit. In addition, Permittees have begun drafting preliminary
Additional BMP plans for their own jurisdictions.

R0033218



Dr. Robert P. Ghirelli                                                                     V
May 14, 1992
Page 2                                                                                0

LIn anticipation of the implementation of Phase II on July I, Igg2, an
information meeting for Phase II cities was held on February 12, 1992, with a
subsequent meeting scheduled for May 27, 1992. Phase II involves 36 cities in
the Upper Los Angeles River and Upper San Gabriel River Drainage Basins.
Phase II cities have been briefed on Permit requirements and are being
provided with technical support and direction to assist them in implementation
of their Permit requirements.

We have begun to receive Letters of Intent from Phase II cities. Copies of
the Letters of Intent will be forwarded to you with our next quarterly report.

We are closely working with Phase I Co-Permittees towards finalization of the
Stormwater Permit Implementation Agreement. We are targeting approval of the ....
Agreement by July 1992.

If you have any questions, please contact Rod Kubomoto at (818) 458-3537.
H

Very truly yours,

T. A. TIDEMANSON                                                                          ~.~
Director of Public Works

DAVE YAMAHARA
Assistant Deputy Director
Waste Management Division

GWH:mp
FYR3

cc: Phase I Co-Permittees
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~ ~TER~ PAR[, ~

~1~ 2~7~

0
~ Janua~ 31, 1992

Ms. Pamela ~erson
California Coastal Co~Isslon
245 W. Broadway, Suite 380
~ng Beach, ~ 90801

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS APPLICATION FOR
STORMDRAINCONBTRUCTIONINCO~TAL,ONE

This Reglonal Board issued a stormwater/urban runoff NPDES permit
to the County of Los Angeles and co-permlttees in June 1990. The
objective of their permit is the development of a comprehensive
management program to control pollution in urban runoff. During
the early phase of the program (first two years), the permittees
are required only to document existing information on water quality
and flow, land uses, practices to control pollutants in runoff from
construction    sites,    practices    addressing    illegal/illiclt
discharges, and waste management practices; to implement early-
action BMPs; and to develop and implement a stormwater/urban runoff
monitoring program.

Evaluation of the effectiveness of different types of management
practices for controlling pollutants, including structural ones,
will be in the later phase of the program. In addition, a national
CZMA and Clean Water Act task force is working on a guidance
document for nonpoint source pollution control mechanisms to be
published some time this summer.

However, new flood control construction projects are underway or
planned. At this point, this Regional Board recommends that the
County should consider future structural improvements on
stormdrains currently in the planning and construction phase. Once
innovative structural BMPs have been identified and tested for
large-scale application, they may be incorporated into existing
flood control structures.

If you have any questions, please call me at (213) 266-7594.

WI~JESENA
S~nior Water Resource Control Engineer

cc: Gary Hildebrand, LACPW
Catherine Tyrrell, SMBRP
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101 ~l[ P~ ~
M~R~ PARK, ~ 917~!~

AG~DA

~A~ OF C~RN~
~RN~ R~IO~ WA~R QU~ ~OL

~ ~GE~ REGION

3S3~d Re~la~
Monday, Janua~ 27, 1992 - 9~30 A.M.

STATE OFFICE BUI~ING
107 SO~H BRO~WAY, R~M 1138

~S ~GELES, ~IFO~

INTRODUCTION

1. Roll Call.

2. Introduction of New Board Members.

3. Election of Officers

4. Approval of Minutes of the Regular Meeting held on December
2, 1991.

m~¢Om’ESTE~ ZT~S

5 ¯ Uncontested Items Calendar. (I~ ~ked ,~ ~, ~e~sk
rou~e a~d ~oncon~o~sia~ The Board ~ be a~ked to approve gw~e i~era~ at one gime without

PUBLIC FORUM

6. Publlc Forum.

7. Board Member Communications. ~ Board M~nbe~ may
comnu~ca~o~, con~pond~ce, or o~er i~ of ~ interest relating w ~

w~ DIS~GE ~I~S

8.    Consideration of ~DES Pewits - New and Renewal.
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Agenda
January 27, 1992

¯ 8.1 Arco Products Co., Compton {E. Solomon} CA0062286

¯ 8.2 Grand Rent-A-Car Corporation, CA0062669
Los Angeles {J. Huang}

¯ 8.3RockwellInternationalCorporation, CA0001309
(Santa Susana Field Laboratory)
{H. Kang}

¯ 8.4 Lubricating Specialties Company, CA0059013
Pico Rivers {R. Jesena}

9. Consideration of Non-NPDES Requirements. ~D~Boa~w~a~xd~
a~p~ ~e p~l~ed ~n~ f~ ~e follov~n~ fa~.)

"9.1 J.M. Smucker Company, Oxnard {G. Kwey} 91-52
¯ 9.2 Port of Los Angeles, Berths 177-179 91-69

Dredging {J.M. Lyons}
¯ 9.3 Port of Los Angeles, Fire Station 91-71

No. 112, Berths 84-86 Dredging {J.M. Lyons}
¯ 9.4 Thrifty Oil Company, Former Thrifty       91-67

Service Station #269, Long Beach {J. Huang}

ENFORCEMENT

i0. Consideration of Administrative Civil Liability Complaint
No. 91-113 For Violation of Terms of Revised Cleanup and
Abatement Order No. 90-38 Requiring J.C. Incorporated Liquid
Waste Disposal and Mr. Jack Barry Zwshlen to Cleanup and
Abate the Effects of Chemicals Including Organic Compounds
Discharged to Soil and Ground Water. {Keith Elliott} ~
Board ~tl~ ~ringapub~hea~n~ w~ther~ado~Directi~f~Adm~m~veOvil
Li~bil~ComplaintNo. 9141~)

ii. Consideration of a Resolution Requesting the Attorney
General to Take Appropriate Actions for Discharges of
Petroleum Products Into the Santa Clara River by Mobil Oil
Corporation. {J. Michael Lyons } (~ B~ ~H ~ ~ m ~ ~z
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Agenda
January 27, 1992

~TATE REVOLVING FORD

¯ 12. Consideration of Proposed Amendment to the Previously
Adopted 1992 State Revolving Fund Loan Program Priority List
for Fiscal Years 1991-92 through 1995-96. {John Lewis} (Fhe
Board w~d be a~d ~o adop~ t~ ~.m~ P~o~u~n ameadia~ ~he ~ppn~ed Prior~ ~ )

WA~ Q~I~ ~s~~
¯ 13 Consideration of Adoption of ~he 1991 Water Quali~y

Assessmen~ Re~r~. {Debbie Smith} ~ 8~ ~II ~ ~d ~ ~ ~
~ w~ ~ ~ ~)

~ICIP~ ~~~ P~IT

14. Progress Repor~ on Ehe ~s ~geles County S~o~a~er/Urban
Runoff Progr~ for ~he Santa Monica Bay Drainage Basin
(NPDES Pe~ No. ~0061654). {X. Sw~kannu} ~ ~ ~[~

~SOL~IONS 0F ~P~C~ION

¯ 15. Resolution of Appreciation for Hen~ M. Morgan. ~B~ ~
be ~d ~ ~ ~ ~ ~)

"16. Resolution of Appreciation for Eugene C. R~s~edt. (~B~

17. Report by South El Monte Prope~y ~ers ~sociation
Regarding Si~e Investigation and Cleanup Activities.
{H. Yaco~} ~~f~I~~. ~Ibe~E~~

18. Executive Officer’s Report. ~~fo,~o~~. ~II~,~

C~SED SESSION

.I Onlt~ States, State of Califo~i~, et al. v. City of
Los ~geles, U.S. Dis~ric~ Court, Central Dis~ric~ of
Califo~ia, Case N~er ~77-3047-~, ~ended ConsenE
Decree. ~ B~ ~I ~ ~ ~ed ~ ~ ~ ~ ~. ~:

3
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Agenda
January 27, 1992

At any time during the regular session, the Board may
adjourn to a closed session to consider litigation,
personnel matters, or to deliberate on a decision to be
reached based upon evidence introduced in the hearing.
Discussion of litigation is within the attorney-client
privilege and may be held in closed session. Authorityz
Government Code Section ll126(a)(d)(q).

20. Adjournment to Regular Meeting of March 9, 1992, at 9z30
a.m. in Los Angeles.

,4 copy of the Agenda ia available fo~ er.amination by the public at the office of the Board during regular
working hours. Please call Dolore~ Paque~ F.tecutive A~sistant to the Board, at (213) 266-7514 for geneaff
thformmion about the Agenda. Que~on~ about .s’pec’ffu: items on the A.o,~nda ahould be directed to the aU~ff                  .~

Material pre2ented to the Board o2 part of testimony that i~ to be made part of the record muxt be left ~h              ~

All Board lies pertaining to the item~ on th~ Agenda are hereby made a part of the record submined to the            ~J
Regional Board by s~rff for ~ consideration prior to action on the ~elated iternt.
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MUNICIPAL STORMWATER DISCHARGE PERMIT FOR LOS ANGELES COUNTY

SECOND YEAR REQUIREMENTS

3.1.1 MONITORING      PROGRAM      BASED      ON      APPROVED
WORKPLAN OF YEAR 1

3.1.2 PLAN WITH SCHEDULE OF IMPLEMENTATION FOR
ADDITIONAL BMPs

3.1.3 PLAN WITH SCHEDULE OF IMPLEMENTATION OF
PROCEDURES TO DETECT AND ELIMINATE ILLEGAL
DISCHARGE/DISPOSAL PRACTICES

3.2 EVIDENCE OF IMPLEMENTATION OF EARLY ACTION BMPs
APPROVED IN YEAR 1

3.3 EVIDENCE    OF ACQUISITION    OF    NECESSARY    LEGAL
AUTHORITY TO ENFORCE STORMWATER PROGRAM



CALIFORNIA REGIONAL WATER OUALITT CONTROL BOARD, LOS ANGELES REGION
LOS Angeles, California

Januar~ 27, 1992
353rd Regular I~e~ting

LITEM= 14

SUBJECTs STORMWATER PERMIT FOR THE LOS ANGELES COUNTT - FIRST
TEAR COMPLIANCE WORKSHOP

DISCUSSIONs On Juno 1O, 1990, the California Regional Water
Quality Control Board (Regional Board) adopted waste
discharge requirements for municipal stormwator and
u~ban ~unoff discharges in LOs Angeles County vi~h
~he LOs Angeles County Depsr~nent of Public Works
(County) as ~he principal pa~u~’Lttee. The County of
Los Angeles is divided into five drainage basins
which are phased into ~he municipal stormwater
program star~Ing wi~h ~he Santa Monies Bay Drainage           ~--
Basin on July 1, 1990.

The storswater permit required the Santa l~onica Bay
~unlclpalltles/perm.ttteesDrainage Basin to

; ~jundertake ten task. during the first compllanne
year, July I, 1990, to June 30, 1991. These tasks
included compilatlon of azlatlng In£o~matlon on
vests ~anagement programs, characterization o£ the
basin for stormwater quality ~anagement, development
o£ a stor=waterlurban runoff monitoring plan, and
documentation of azi~tlng (or plans to obtain)
comprehensive legal a.~horlt¥ to £~p1e~ent a           ~.j
stoz~vatar program.

On Jul~ 15, 1991, the Los Angeles County DeparU~ent
of Public Works and co-permittees sub.tied ~helr
flrst-year annual compliance report. This repor~ was
.palsied with a s.pp1--ental repor~ on ~ovember 4,
1991. Board staff’~ re~lew of the submitted reports
shows tha~ not a1~ o~ ~he first year requlrementa
were complied wi~h by any permlttee; and that the i ._.
extent of compliance among permittees varied. The
a~tached repor~ de~ails staff’s evaluatlon of the
County and co-per=£ttee’s parfo~nce during the
first yea= of the program.

ZNFORMATTON
This is an information item only. There will be no
voting or formal action ~aken by the Board.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

STAFF REPORT
ON THE

MUNICIPAL STORMWATER PERMIT FOR LOS ANGELES CO~NT~

REVIEW OF FIRST YEAR’S COMPLIANCE
(July i, 1990 - Jt1~le 30, 1991}

On June 18, 1990, thi. Regional Board adopted Order No. 90-079
(NPDES No. CA0061654) requlating stormwater and urban runoff
discharges from separate stor~wster sewers ~hroughout Los Angeles
County. The permit was the result of a cooperative effor~ among
representatives of regulatory agencies and the regulated
communities. It is aimed toward ~he development of an aggressive
and comprehensive municipal stormwater program. The Los Angeles
County Department of Public Works (County) was designated as the
princlpal permittee with the municipalities and entities
discharging in the permitted area as co-permittees. The County is
to coordinate compliance of co-permittees with the requirements of
the permit.

The permitted area is divided into five drainage basins which are
phased into the municipal stormwater program over three years
star1:ing with the Santa Monlca ~ay Drainage Basin. The Santa Monlca
Bay Drainage Basin municlpalities/permittees were required to begin
compllance with the prov~slons of the permit beginning July i,
1990.

At the time the stormwater permit was adopted, seventeen cities
were identified as co-permittees: Agoura Hills, Beverly Hills,
Culver City, E1 Segundo, Hermosa Beach, Inglewood, Los Angeles,
Manhattan Beach, Palos Verdes Estates, Rancho Palos Verdes, Redondo
Beach, Rolling Hills, Ro111ng Hills Estates, Santa Mortice,
Torrance, West Hollywood, and Westlake Village.

The permit provides that additional entities will be designated oo-
permittees to the stormwater program once it is identified that
their discharges constitute part of the Los Angeles County
municipal    stormwater drainage    system.    (Otherwise,    the
munlcipallty/entlty must apply for a separate permit from the
Regional Board).

1



After adoption of the stormwater permit, Caltrans and the
incorporated cities of Calabasas and Halibu Joined the County aa
co-permlttees. The Regional Board has determined that stor~water
discharges from portions of the City of Thousand Oaks and
unincorporated areas of Ventura County are par~ of the Los Angeles
stor~water drainage system within the Santa Monica Bay Drainage
Basin. The County of Ventura has not yet decided whet.her to
a co-permittee to the Los Angeles syste~ or to file for a separate
municipal stor~water permit for all unincorporated areas of Ventura
County. However, it has par%icipated and partly completed the tasks
required during the first year of ~he petit.

The City of Thousand Oaks elected to file for a separate municipal
stormwater discharge permit. The Regional Board has directed th.
City to submit Part 1 of the application for the areas discharging
into the Santa Monica Bay Drainage Basin on or before March 30,
1992. The City has agreed to cooperate with the County to ensure
that all necessary information is provided in a timely manner.
However, the City has not yet submitted the required information
nor conducted the required tasks.

FIIt~T TEAR ~OM~LIANC8 ~IT~ PSRN~T REQUI~~

On July 15, 1991, the County submitted the first year report of
compliance with requirements of the municipal stormwater permit.
A supplemental report was submitted on November 4, 1991.

The following represents Board staff’s evaluation of the first year
performance of the County and co-permittees:

Task 2.1.1 Water ~ual’itv data and flow data from 1980 to Dresent~
Identification of drainaue areas

Los Angeles County, Ventura County, Caltrans and the cities of
Manhattan Beach and Santa Monica have provided water quality/flow
data. The City of LOs Angeles has been collecting water quality
and flow data but has not yet submitted this Information. All other
pereittees reported no available data.

Outer watershed boundaries for storm drains and water courses that
discharge to Santa Monica Bay have been identified and mapped.
However, further subdivision into 200+ drainage areas for
characterization is incomplete. Drainage areas ("runoff areas
Identified by Caltrans for the highway system have not been
incorporated in the basin characterization ~ap.

Task 2.1.2 Wet weather 90thDercentile values for TSS and Ofl &

The permit required submittal of 90thpercentile values for total
suspended solids (TSS) and oil and grease coeputed from all wet



veather data collected by peratttee~S~ for the basin from 1980

through 1990. The County reported 90~ercenttle values of 2,362
rag/1 for TSSand 8.6 ~/l for oil and 9~ease based only on the
County,s data. Values of these constituents should be calculated
tncorporatIr~ vet veather data from the City of Los Angeles and
Caltrans.

This task has not been coapleted by any Pez~tttee. Mapping
pollutant sources vl~htn drainage areas as related to Industries,
land uses, vaste disposal facilities, etc. Is still on-~otng
is  tng conducted in conjunction vtth  ra,k =.z.l.

v~ee.Cipitatton data was subaitted by the counties of Los Angeles andn~ura, and the cities of Beverly Hills, Los Angeles, Palos Verdes
Estates, Redondo Beach, Santa Honica, and I~estlake Village. The
City of Torrance has been collecting precipitation data as par1: of
the National ~eat~er Service Hetvork but has not submttte
data. All other pormi ttees reported no g~uging stations under
J urtsdtot ton.

No per~tttee has submitted estimates of impervious areas. This task
is betr~ conducted in conjunction ~tth Tasks 2.1.1 and 2.1.3.

The County and the cities of LOs Angeles and Santa Nonlca have
,~a~.ur.e .P_r°~rams to address illegal practices through their
_~n~.us~.rl_al ~.aste programn. The cities of Palos Verdes
~e~on~o ~each, Rolling Hills Estates, West HolIyvood~ and )/estlake
Village reported no existing procedures to address Illegal
discharge/disposal practices.

Other Permlttees have ratioreferral procedures to other loc-~ ......... us
-*, ~u~y, an=/or s~ate agencies.The effectiveness of the referral procedures is greatly dependent

on actions of the agencies to ~hoa the Illegal practice
re farted.

In developing a basin-vide program to address this aspect o~’ the
stormvater program, the Peraittees should consider a documentation
component that includes identity of violators, nature
violations, referrals, number of inspections, number of citations,
correction follo~-ups, referrals made and to vhom, etc.
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~lans to control runoff from construction sites
All peralttees submitted procedures~hey have in place. Most oft he

runoff from construc%lon sites ere~rocedures addressing . . - ......

development c     t.. / ........ -~ ~-- -~ ~ocumente~ 9rocedure to
inspections. The Cl~y oI xn~ewu~ ,,- ......
address construction site runoff.

Generally, existing procedures to control runoff from constructl
sites are inadequate. There is a need for s~andardization

used by permittees to review constructionprocedures and codes
plans. However, no plans were submitted to i~prove existing

for Task 2.1.5 should De lnC~U~eU an ~ ~-~          r      ¯

The federal stormwater regulatlons require a S~ate issued NPDES
permit for stormwater discharges associated with construction
activity on five or more acres after October I, 1992. The Sta~e
Water Resources Control Board and the Regional Boards are
develo ing a statewlde general permit for this category ofP off control improvement
stormwater discharge. Construction ~tte run~
plans that l~he permittees will develop.~.~u xn~e~ra~
the State’s construction activity permit~lng progTa~.

7
control pollutants

The    r~ittees presented a wide range of on-~oing management..pe .......
he broadly grouped under sanitary syst.~

controls, waste management practices, rueu a.~ ~-- .....

maintenance
pro~rm.

activities, and public educatlon/Infor~atlon
The nature of controls used varies from permittee to permlttee.

The list
inprovided by the permittees could serve as a basis

selecting early~est Management Practices (B~Ps) for implementatlon
under the stormwaterquallty management program.

Task 2.1.8 Plan with schedule of implementation of early action

Drafts of early action BMP plans and schedules of implementation
of these plans have been submitted to the Board. These plans and
schedules are to receive public comment prior to submittal to the
Executive Officer for approval as required in the permit. Board
staff will review ~he plans and schedules after public
comment/Input are incorporated. These plans must also include
procedures and documentation to evaluate the effec%Iveness of early
action BMP programs.
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~unoff moni~or~n~ ~ro~ram

This workplan has not yet been submitted to the Regional Board.
Public input during the development of this plan is also required
prior to submittal.

manaaemen~ Dro~raa

The permitteea have complied with this requirement. A Stormwat~
Permit    implementation    Agreement    delineating    per~Ittoe
responsibilities is being developed by I~rmittees.

The municipal etormwater peruit required permittees located within
the Santa Monies Kay Drainage Basin to complete ten task~ during
the first year. These tasks required compilation of existing
information on waste ~anagement programs, characterization of the
basin for etormwater quality management, development of
stormwater/urban runoff monitoring pl~ns, and documentation Of
existing and/or plans to obtain comprehensive legal authority ~
manage stormwatar programs.

The supplemental report submitted on November 4, 1991, on the first
year’s requirements provided documentation that permltteea had been
brought to almost the same level of compliance, although not all
required tasks were completed by any permlttee. The average
compliance achieved by permltteea was about 70t of first year
requirements ¯

~ONCLUSION

At this point in time it is clear that the permlttees got off to
a slow etar~: during the first year and must now play "catch ups¯
permitteee must not only complete all second year requirements on
time, but Bust also finish the remaining first year tasks as soon
as possible.
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

9~0 SOUTH FREMONT AVENUE
ALHAMBRA. CALIFORNIA 9110LI331

ADDRESS ALL TO: O
THOMAB A. TID£MANBON, DIr~t~ Telephone: (Ill) 45~-51~

CORRESPONDENCE
P.O ~X

ALHAMBRa, CALIFORNIA 91~2-1~           T

Janua~ 22, 1992

Dr Robert P GhirellI
California Regional Water Quality
Control Board - Los Angeles Region ~::~ ¯
I01 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghirelll:

STORMWATER DISCHARGE PERMIT - NPDES PERMIT NO. CA0061654-CI6948
EARLY ACTION BEST MANAGEMENT PRACTICES (BMP) PLAN

On behalf of the Permittees, we are submitting the Early Action BMP
Plan required by Section 2.1.8 of our Permit for review and
approval by your agency. This document was circulated for public
input between November 25, 1991 and December 23, 1991. (Copies of
the Proof of Publications are enclosed). We received only one
response from the "Heal the Bay" organization. A copy of their
comments is attached.

The major concerns of Heal the Bay are that the Early Action BMPs
are not optimized to the maximum extent practicable and that they
are similar to the Existing BMPs as identified in our First Year
report. Also included was a llst of BMPs compiled by Heal the Bay
for our consideration.

In response, the Early Action BMPs identified by each Co-Permittee
represent those Existing BMPs that each Co-Permittee has optimized
to a level that it feels appropriate based on the consideration of
a number of factors including fiscal constraints. New BMPs shall
be addressed in the development of the Additional BMP plans during
Year II of the Permit. The BMPs identified by Heal the Bay will be
considered at that time.

The Early Action BMP plan does not include Early Action BMPs for
five cities (Beverly Hills, Calabasas, E1 Segundo, Inglewood, and
Malibu). These cities did not provide the information prior to the
public review period. These cities have been informed that they
need to independently schedule, public review of their Early Action
BMP plans prior to our submittal of them to you for approval. It
is our understanding that this submittal fulfills the requirement
as specified in Section 2.1.8 of our Permit.
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TF
Dr. Robert P. Ghlrelll
January 22, 1992
Page 2                                                                                             ~’~

If further information is needed, please feel free to contact Gary
Hildebrand of my staff at (818) 458-5948.                                          ~-~

Very truly yours,

T. A. TIDEMANSON
Director of Public Works

11

Waste Management Division

FK:mp/SDP3

Eric.

cc: Co-Permlttees                                                                        13
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16,10 FIFTH 5"TR~ET, ~ITE

John Mitchell L~;S ~NGELE£ R~O’~’ ~ ~
~s ~geles ~un~ Department of Public Wor~ ~ :

’ ~
Waste Management Di~sion
Stormwater D~charge Program ,-. :. ¯ ~...
P.O. Box 1~ .... z -
~hambra, CA 91~-1~

Dear Mr. Mitehe~

~ter re~ng the "Proposed Early Action Best Management Practi~s" compiled by the ~
~geles ~un~ Department of Public Wor~ for NPD~ permit number CA~1654, Heal the Bay
feels that the d~ument ~ on the right track towards permit compliance. Howler, ~ are
con~rned at the lack of initiative on the part of some of the "~-Permitte~’. ~though B~s were
submitted by the "~-Pe~itte~," the programs were simplistic. None of the early action B~s ~
the document are presented as "optimized to the ma~mum e~ent practicable" as required in the
NPDES permit, section 2.1.8. It seems as if the BMPs listed are basically no different than the
exiting BMP l~t required under ~ction Z1.7.

It is unclear what is adequate for ful! permit compliance for the early action BMP requiremen~ for
the pe~ittee and the co-pe~itte~. Heal the Bay strongly believes that an early action BMP ~ not
just the status quo, but a~o how the e~ting BMPs can be improved immediately to redu~ urban
~noff po~ution.

Heal the Bay beli~ that in order to make this permit succ~ful in reducing the larg~t ~ur~ of
pollution to ~s ~gel~ area beach,, a greater effort by the ~-Permittees in conjunction ~th the
Pnncipal-Pe~ittee ~ needed. ~e ~un~ needs to take a stronger role in providing leade~hip to
the ~-pe~itte~ on impro~ng e~ting BMPs to the ma~mum extent practi~ble.

Enclosed ~ a draft copy of an ~ensive compilation of Best Management Practi~ for
sto~water/urban ~noff ~ntrol. We hope th~es are rueful for your year ~o requiremen~ uader
the peril

For any a~tance or qu~tiom, please ~ntact Mark Gold at the above addr~ and/or telephone
numbe~.

Sincerely,

Carlos U~naga Roge: Gorke Mark Gold
~ientific Intern R~earch ~ient~t Staff Scient~t
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HEAL THE BAY’S VBest Management Practices
For Stormwater/Urban Rurloff Control

RESIDENTIAL AREAS: LI. For

Keeping all objects containing grease, oil, or other contaminants well covered or indoors.
Also placing a drip pan underneath such objects would help prevent the flow of
contaminants into the runoff. The water collected from the drip pan should later be
disposed of properly to insure the safety of the environment.(5)

The application of pesticides, herbicides, and rodenticides must be when there is no
precipitation forecast for the area. This would insure that there is no spreading of these
chemicals out of the area for which they were intended.(4)

Using biological controls or less toxic chemicals to control insects and weeds could be
just as effective to control pests while not being detrimental to the health of pets and                 -,
roaming animals.

The use of fertilizers, pesticides, herbicides, and rodenticides should follow the respective
company’s instructions and not be over-used. When these chemicals are over-used and
get into the runoff due to rain or overwatering, it flows into the stormdrains and onto the
beach where people swim.(1)

U
Properly clean and dispose of pet wastes to insure that no viral infections are spread
through the stormdrain system to end up in the Santa Monica Bay.(1)                         ~,J

The use of water for irrigation purposes should be in moderation. No irrigation water will
be allowed to leave the property boundaries because it is a carrier for oil, grease,
chemicals, and other toxics.

Rain gutters shall be oriented towards permeable surfaces rather than driveways or
hardtop so that the runoff will penetrate the grounO instead of flowing into a stormdrain.

Residents need to inspect vehicles more often to reduce leakage of oil, antifreeze,
hydraulic fluid, etc.(l)

Using drip irrigation systems and soak hoses in lieu of sprinklers lowers the amount of
water lost to evaporation and lowers the likelihood that water will leave the premises on

1r~a scale which occurs with sprinklers.

December 1991                                                                     Page 1
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Best Management Practices
HeW the Bay

Rain water can be collected in barrels or cans. The stored water can be used later for
irrigation and also helps to lower the peak runoff.

Landscaping should be contoured to minimize the amount of stormwater leaving the
property. The use of berms, french drains, green strip filters, gravel beds, swales, etc.
are options.

Driveways should be made of porous materials such as rock or gravel to allow water to
percolate into the ground.

Using concrete instead of asphalt would drastically reduce the input of hydrocarbons into
urban runoff.

II. For COMMERCIAL and INDUSTRIAL AREAS:

Keeping all objects containing grease, oil, or other contaminants either indoors or well
covered outside. This could be accomplished by placing anchored plastic sheeting which
would be temporary or constructing a covered area protected by wind and rain.

The storage area is to be graded to divert spills away from buildings or surrounded by
a tall curb. ff a curb is used, a drain should be installed for the draining of accumulations
of rainwater or spills.(5)

Installing a drainage system and placing a "drip pan" underneath objects containing
grease, oil, or other contaminants would help prevent the flow of pollutants into the runoff.
The water collected from the drip pan should later be disposed of properly to insure the
safety of the environment.(5)

Proper collection and disposal of waste products, prevention of oil leaks, and proper
maintenance of equipment would reduce or prevent the pollution of runoff.(1)

Signs should be posted on stormdrain catchbasins indicating that they are not to receive
any waste products.(5)

Waste products and/or hazardous wastes must not be opened, handled, or stored in a
manner which may cause a rupture or leak which would contaminate runoff. These
containers must be examined for leakage at a regular interval.(5)

December 1991
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Best Managemen~ Prac0ce=                                                    Hea~ the Bay

The owner should have a written "Emergency Spill Cleanup Plan" and employees shall
be trained in its execution.(5)

The business owner/manager/operator should retain, on-site, appropriate materials for
rapid cleanup of spills.(5)

Industrial areas should reserve space for detention basins. These separate sediments
from runoff and saves the sediment for later removal and lower the peak runoff rate.

Detention basins such as dry-settling basins which can be either above or below ground,
hold runoff so that suspended solids or particulates settle out.

Oil/water separators should be used in parking lots or in areas where hydrocarbons and
other pollutants could accumulate. This would prevent the flow of oil into the stormdrain
system. There are three types of separators: API, SCS, and CPI.

Directing runoff away from pollutant laden areas such as parking lots instead of through
them would also prevent storm runoff from becoming polluted.

Machines to be repaired or maintained on site should be placed on a pad of absorbent
material to contain leaks, spills, or small discharges.(5)

The washing of all vehicles and equipment shou!d be done only at a commercial washing
business or at an area in which no polluted runoff may flow into storm drains or into
sensitive areas.(5)

Using concrete instead of asphalt would drastically reduce the input of hydrocarbons into
urban runoff.

Use natural drainage, detention ponds, or infiltration pits so that runoff may collect and
seep into the ground at a rate which would reduce or prevent downhill erosion.

Use retention structures for storing runoff on rooftops or in subsurface areas and
releasing at predetermined times or rates. This will minimize the peak rate of runoff
discharge into stormdrains.(5)

Landscaping should be contoured to minimize the amount of stormwater leaving the

December 1991
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~1~ Best Management P~ Heal tt~e Bay
V

property. The use of swales, berms, green strip filters, gravel beds, french drains, etc. O
are options.

The use of porous materials for or near walkways would increase the amount of water L
seeping into the ground and not flowing collecting toxics. -

Maximize the percentage of permeable surfaces on the property. Suggestions include
more landscaping and porous pavement parking lots. This would allow more percolation
of runoff into the ground.

Parking lots should be swept or vacuumed at appropriate intervals to remove debris
which may otherwise travel into the stormdrain system and find its way onto the beach.

Hydrocarbon spots should be removed on a regular basis to avoid runoff from becoming
contaminated.

Absorbants, cleaning compounds, and oil/grease traps should be used for controlling oil
and grease in those areas where they tend to accumulate.

III. For CONSTRUCTION AREAS:

Scheduling construction to minimize runoff and erosion due to rain.(4)

At the entrance of a construction site there must be an area of crushed stone or gravel
to reduce or eliminate the tracking of mud or sediments off of the construction site. Any
tracking of sediments off of the site must be shovelled or swept to prevent it from
entering the stormdrain system.(7)

A project site should have the capacity to convey, or store the peak runoff from a storm
and release it at a slow rate to minimize the peak discharge into stormdrains.

Use natural drainage, detention ponds, sediment ponds, or infiltration pits to allow runoff
to collect and seep into the ground at a rate ,,hich would reduce or prevent downhill
erosion.

A temporary sediment barrier consisting of a filter fabric stretched across and attached

December 1991
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Best Management Pract~e~ Heal the Bay

to supporting posts and entrenched. These barriers intercept and detain small amounts
of sediment from disturbed areas during construction operations in order to prevent
sediment from leaving the site and to decrease the velocity of sheet flows and low to
moderate level channel flows.(2)

Preserve existing vegetation to reduce erosion.(2)

Establish vegetative cover on all disturbed sites where construction activity has been
interrupted for an extended period of time.(3)

Clearing should be done in such a way so as to allow only the areas actively being
worked on to be cleared to avoid erosion problems.

Mulching or matting of bare soil using oat straw, hay or other materials such as wood
chips, bark, sawdust, or other. Mulches can be used before, during, or after seeding to
protect existing vegetation and/or reseeding and/or replanting exposed surfaces.(2)

Mulch may be netted down to prevent its loss to wind or water.(2)

Seeding of bare soil or disturbed areas should be done to stabilize the soil to prevent
erosion.

Plastic covering could be used as a temporary measure to prevent erosion of an
otherwise unprotected area. This however, produces 100% runoff which may cause
serious erosion problems and/or flooding at the base of slopes unless runoff is
intercepted and safely conveyed.

Jute netting exposed soil surfaces could help prevent or slow erosion rates.(4)

Dikes, filter berms or ditches could hold runoff and drain them at reduced rates.

Usir~g downdrains to carry runoff from the top of a slope to the bottom could help
decrease or prevent erosion.(4)

Chutes and flumes could be used to aid the transport of runoff downslope without
causing erosion. This could be accomplished by using plastic sheeting or any other
impervious materials which would lay between the flowing water and the ground.(4)
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Best Management Practice~ Heal the Bay

Sand bag or straw bale barriers with a sand or gravel filter outlet directs, and allows the
runoff to flow at a slower rate and also filters out large-sized sediments.(4)

Proper collection and disposal of waste products, prevention of oil leaks, and proper
maintenance of equipment would reduce or prevent the pollution of runoff.(1)

A brush barrier could be used as a temporary sediment barrier at the perimeter of a
disturbed area from the residue materials available from cleaning and grubbing the site.
When properly netted down, it intercepts and retains sediment from limited disturbed
areas.(2)

Machines to be repaired or maintained on site should be placed on a pad of absorbent
material to contain leaks, spills, or small discharges.(5)

The washing of all vehicles and equipment should be done only at a commercial washing
business or at an area in which no polluted runoff may flow into storm drains or into
sensitive areas.(5)

Keeping all objects containing grease, oil, or other contaminants well covered or indoors.
Also placing a "drip pan" underneath such objects would help prevent the flow of
contaminants into the runoff. The water collected from the drip pan should later be
disposed of properly to insure the safety of the environment.(5)

Flowing water must be directed or contained so as not to become contaminated.

Excavated basement soil should be located a reasonable distance behind the curb, such
as in the backyard or side yard area. This will increase the distance eroded soil must
travel to reach the storm drain (which will be avoided using the proper methods
described in this list). Soil piles should be covered until the soil is either used or
removed. Piles should not be situated so as to allow sediments to run into the street or
adjoining property(ies).

Rough grading the construction site will eliminate large soil mounds which are highly
erodible and prepares the site for temporary cover which will further reduce erosion
potential.(2)
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Best Management Prac~es Heal the Bay

Remove excess soil from the site as soon as possible after backfilling. This will eliminate
any sediment loss from surplus fill.(2)

ff a lot has a soil bank higher than the curb, a trench or berm should be installed moving
the bank several feet behind the curb. This will reduce the occurrence of gully and rill
erosion while providing a storage and settling area for stormwater.(2)

IV. For RURAL AREAS:

Provide permanent seeding or planting on disturbed areas to prevent soil erosion by wind
or water, and to improve wildlife habitat and site aesthetics.(2)

Development along or near streams should be limited or prohibited to provide protection
from erosion and sedimentation.(2)

Vegetative buffer zones can be used to protect natural swales and incorporated into the
natural landscaping of an area.(2)

Restrict the clearing and grading of all areas that will later function as post development
buffer zones. (3)

When grading slopes steeper than 3:1, and greater than 5 vertical feet, require surface
roughening, either stair-step grading, grooving, furrowing, or tracking if they are to be
stabilized with vegetation. This grading aids in the establishment of vegetative cover,
reduces runoff velocity, and increases infiltration.(2)

Gradient terraces reduce erosion damage by intercepting surface runoff and conducting
it to a stable outlet at a nonerosive velocity. These should be used only on already
denuded land having or potentially having a water erosion problem.(2)

A ridge of compacted soil or a swale with vegetative lining located at the top or base of
a sloping disturbed area intercepts storm runoff from drainage areas above unprotected
slopes and direct it to a stabilized outlet.(2)

Small dams constructed across a swale or drainage ditch reduces the velocity of
concentrated flows, reducing erosion of the swale or ditch, and to slow water velocity to
allow retention of sediments.(2)
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Best Management Prac0ce~ Heal the Bay

A brush barrier could be used as a temporary sediment barrier at the perimeter of a
disturbed area from the residue materials available from cleaning and grubbing the site.
When properly netted down, it intercepts and retains sediment from limited disturbed
areas.(2)

Using structurally lined aprons or other acceptable energy dissipating devices placed at
the outlets of pipes or paved channel sections could prevent scour at stormwater outlets
and minimize the potential for downstream erosion by reducing the velocity of
concentrated stormwater flows.(2)

The use of riprap should be used to slow the velocity of concentrated runoff or to
stabilize slopes with seepage problems or non-cohesive soils.(2)

Stabilizing streambanks through vegetative means would protect streambanks against
erosion.(2)

Bioengineering methods of streambank stabilization should be required in order to
provide protection of critical sections of streambank where ordinary vegetative means of
protection are not feasible or offer insufficient protection.(2)

Mulching or matting of bare soil using oat straw, hay or other materials such as wood
chips, bark, sawdust, or other. Mulches can be used before, during, or after seeding to
protect existing vegetation and/or reseeding and/or replanting exposed surfaces.(2)

Mulch may be netted down to prevent its loss to wind or water.(2)

Machines to be repaired or maintained on site should be placed on a pad of absorbent
material to contain leaks, spills, or small discharges.(5)

Using natural drainage, detention ponds, retention structures, and/or infiltration pits so
that runoff may collect and seep into the ground at a rate which would prevent downhill
erosion.

A sediment trap could be used to intercept runoff from a drainage area and hold it or
slowly release it with sediments held in the trap for later removal.

Jute netting exposed soil surfaces so as to prevent or slow erosion rates.(4)
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Best Managemen~ Pra~ Hea~ ~ Bay

Dikes, filter berms or ditches store runoff and drain them at reduced rates.

Chutes and flumes could be used or constructed to aid the transport of runoff downslope
from one elevation to another without causing erosion. This could be accomplished by
using plastic sheeting or any other impervious materials which would lay between the
flowing water and the ground.(4)

Sand bag or straw bale barriers with a sand or gravel filter outlet, directs, and allows the
runoff to flow out at a slower rate and also filters out large-sized sediments.(4)

Using downdrains to carry runoff from the top of a slope to the bottom could help
decrease or prevent erosion.(4)

IV.(a) Educational Measures:

Educate farmers, ranchers, and other managers of agricultural and/or open-space lands
re: the need for and practical methods for erosion control and sediment control.(1)

Educate managers and users of park lands and open-space lands re: the need to restrict
off-trail activities. Establish and enforce practical, site specific regulations to control off-
trail activities.(1)

V. City actions for the public:

Design a program for reporting illegal littering or dumping with an easy to memorize
telephone number.(1)

Develop and implement cleanup days and curbside collection of organic matter to be
used by the city or county as compost.(1)

Provide, collect, and maintain more litter receptacles in strategic public places and dudng
public events. (1)

Label stormdrain catchbasins warning of the harmful effects to both the environment and
public health.(1)

Develop and implement programs which permit citizens the use of city yards to propedy
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Best Management Prac6t, es Heal the Bay

dispose of oil, antifreeze, pesticides, herbicides, paints, solvents, degreasers, and other
chemicals.(1)

VI. Possible programs to be Instituted by the City:

Transfer of development rights could be an effective way to prevent the development of
undeveloped areas.

Determine the effectiveness of increasing the frequency of cleaning out stormdrain inlets,
catchbasins, and drainage channels in areas where sediments and/or debris tend to
accumulate. Develop and implement improved programs where appropriate.(1)

Determine the effectiveness of using street flushers to reduce pollutants in runoff.(1)

Build, maintain, and assess the performance and potential impacts of several relatively
small infiltration basins at selected locations in urbanized areas throughout the
watershed.(1)

Improve pavement repair and maintenance on streets and parking areas.(1)

Develop and implement field programs to detect and prevent the dumping or discharging
of pollutants into stormdrains or drainage channels. More hydrocarbon sensors could
be used
for the purpose of detecting hydrocarbons.(1)

Develop and implement a field program to detect and control illicit connections to sanitary
sewers or septic systems.(1)

Develop and implement a field program to detect and control sanitary sewer or septic
system leaks.(1)

Develop and implement effective erosion and sediment control regulations and
requirements for corresponding construction inspection programs. These should apply
to both public-sector and private-sector construction programs.(1)

Research, implement, and enforce regulations to require site drainage designs and
systems which minimize the total volume of runoff and the peak rate of runoff from new
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Best Managemen( PraclJces Heal lhe Bay

construction, where local conditions permit.(1)

strengthen, and enforce regulations which require oil and grease controls inResearch,
areas which are significant sources (e.g., gas stations, automotive shops, wrecking yards,
machine shops, commercial/industrial facilities, parking areas and food service
establishments).(1)

Requirenewc~mmercial’industria~~instituti~na~’andmaj~rmu~ti-fami~yresidentialbui~ding
complexes to have drainage facilities that incorporate on-site retention and/or infiltration -
to assure that neither the total volume of runoff nor the peak rate of runoff exceed pre-

project conditions.(1)

Require new public and private sector developments to make significant use of
permeable surfaces in new landscaping, recreation areas, walkways, and parking areas
to maximize infiltration (e.g., bark, gravel, other groundcover, brick, cobblestones, porous
pavement). Use planted areas and/or grassy swales, where appropriate, to maximize
retention and infiltration.(1)

Coordinate with the Regional Water Quality Control Board to be sure that potential water
cluality impacts are adequately considered at the time National Pollution Discharge
Elimination System (NPDES) permits are issued for any discharges to storm drains or
arainage channels. Include monitoring of all pertinent constituents as a permit
stipulation.(1)

Adopt policies which require all California Environmental Quality Act (CEQA) compliance
documents and site drainage designs to explicitly address the following: erosion potential,
proposed erosion and sediment control plans, proposed inspection programs, related
environmental impacts, and enforceable mitigation measures to minimize environmental
impacts.(1)

Develop and implement regulations which require landowners and/or tenants to provide
covers (e.g., roofs, tarps) to keep rain off of areas which contain contaminants (e.g.,
chemical storage areas, waste storage areas, contain,hated industrial areas); and to keep
runoff from draining through areas which conta,n contaminants.(1)

Develop and implement intensified street sweeping programs in strategic locations (e.g.,
central business districts, shopping malls, major parking lots, industrial areas) and/or at
strategic times (e.g., following extended periocls of dry weather).(1)
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Build, maintain, and assess the performance of several relatively small detention basins
at selected locations in urbanize areas throughout the watershed.(1)

T
Determine the effectiveness of constructed wetlands to treat runoff. .LJ

Coordinate with efforts (by others) to intensify the implementation of existing regulations
which call for improved designs of new tanks (e.g., double walls, monitoring facilities); an
aggressive self-monitoring program to be conducted by landowners and tenants; and a
strategically focused spot-check program to search for, identify, test, and control leaking
storage tanks.(1)

Require contractors to post bonds to cover potential damages from erosion and/or
sediment deposition.(1)

Develop and implement practical programs for revegetating and otherwise restoring
eroding areas (e.g., areas damaged by fires, overgrazing, landslides, and offroad vehicle ~                  ’~’.
use, etc).(1)

Develop and implement improved erosion and sediment control policies in the             ~,J
environmental elements of all General Plans.(1)

Develop and implement a program to search for, test, remove, and properly dispose of
Usediment deposits in drainage channels and/or stormwater storage/retention basins or

stormdrains which may contain relatively high concentrations of pollutants.(1) ~’~

Determine the effectiveness of building, maintaining, and testing relatively large detention
basins at several locations in the lower reaches of the watershed.(1)

Develop and implement an aggressive field program to search for, detect, and correct
situations where rainfall and/or runoff presently contact potential contaminants.(1)                  ~,~

Develop and implement a program which provides a means of recording the observations
of field inspection and maintenance personnel, so this information can be used to help 8locate the source(s) of pollutants.(1)

December 1991                                                                    Page 12
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Best Management Prac~ces Heal the Bay

VII. Educate the general public regarding:

the impacts of household chemicals, oil, antifreeze, solvents, paints, pesticides, and other
potentially hazardous chemicals being dumped onto the street or into storm drains.(1)

the environmental impacts which result from leaks and spills from gasoline, fuel oil, and
chemical tanks (above and below ground).(1)

the non-point source pollution impacts that result from littering and improper waste
disposal practices.(1)

the need to minimize both the total volume of runoff and the peak rate of runoff from a
given area. Explain that it lowers erosion rates and pollutant loading.(1)

the need to intensify vehicle inspection and maintain efforts to reduce leakage of oil,
antifreeze, hydraulic fluid, etc.(l)

the need to keep rainfall and runoff from contacting potential contaminants.(1)

the general public regarding decreasing automobile use by increasing ride sharing and
carpooling, or by using alternative public transportation or human-powered
transportation.(1)

VIII. Educating professionals:

Educate architects, engineers, contractors, and public works personnel about the need
for methods to control erosion, sediments, groundwater disposal, and site waste
disposal.(1 )

Provide generic plans and specifications, and demonstrate results which will encourage
architects, engineers, and building departments to implement systems which temporarily
retain rainfall peaks on rooftops and/or in retention facilities to minimize the
peak rate of discharge to the storm drain system.(1)

List of Best Management Practices compiled by Carlos Urr~naga.

December 1991 Page 13
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*Re~erences:

(I> Santa Clara Valley Nonpoint Source Study Volume II: NPS
Control Program Final Report, Woodward-Clyde Consultants,
Oakland, CA, December 14, 1989.

(2> Stormwater Management Manual for the Puget Sound Basin,
Washington State Department of Ecology, Public Review Draft,
June 1991, Publication #90-73.

(3> Proposed Guidance Specifying Management Measures for Sources
of Nonpoint Pollution in Coastal Waters, US Environmental
Protection Agency, Office of Water, May 1991.

(4) Nonpoint Source Control Guidance Construction Activities, US
Environmental Protection Agency, Office of Water Planning
& Standards, Washington, DC, December 1976.

(5> Water Quality Best Management Practices Manual: For Commercial
and Industrial Businesses, For the City of Seattle by Resource
Planning Associates, Seattle, WA, June 30, 1989.

(6~ Newport Bay Watershed: Construction Best Management Practices
Plan For Sediment Control, Boyle Engineering Corporation, San
Diego, November, 1981.

(7> Water Quality Management Plan for the Lake Tahoe Region Volume
II, Handbook of Best Management Practices, Tahoe Regional
Planning Agency, November 30, 1988.

* Any BMP with no reference was compiled from personal
communications.
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or i, os A  r ,rs
VDEPARTMENT OF PUBLIC WORK8

9~O SOUTH FREMONT AVENUE
ALHAMBRA, CALIFORNIA 91~1)31

THOMAB A. TIDEMAN~N. Dl~etm’ T¢~pho~: (818) 45~1~
ADDRESS ALL CORRESPONDENCE TO:

P.O.~X
ALHAMBRA, CALIFORNIA 91~2-1~O

L
January 22, 1992

WM-3

Dr. Robert P. Ghlre111 ,-. 11
Executive Officer ~
California Regional Water ~.~ ~-

Quality Control Board ~ ~
Los Angeles Region ~Z~!
I01 Centre Plaza Drive ~; cJ
Monterey Park, CA 91754-~15G ~:~: ~

Dear Dr. Ghirelli: ~= --

NPDES PERMIT NO. CA0061654 (C16948) U
QUARTERLY PROGRESS REPORT ~ \~ \ (:~)

The following report is submitted in compliance with the above-captioned Permit, U
which was issued on June 18, 1990. This report provides a summary on the status
of specific Permit tasks/requirements performed during the second quarter |~m~
(October I through December 31, 1991) of the second year of the Permit, which
began on July I, 1991.

Permi~ Task~

The following information reflects the current status of the remaining First Year
tasks to be completed:

Ta~k No.

2.1.1 Subdivision of the Santa Monica Bay Drainage Basin (SMBDB) into
drainage areas is complete. Enclosed are two maps showing the
drainage areas. The drainage areas were developed utilizing
information received from all Co-Permittees.

Water quality data has been provided by the City of Los Angeles and
is included herein.

2.1.2 The 90th percentile value for the water quality perameters, I) total
suspended solids, and 2) oil and grease, for the period 1980 to the
present have been provided by the City of Los .Angeles and are
included herein.
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Dr. Robert P. Ghirelli
January 22, 1992
Page 2

2.1.3       Identification of the existing land use and description of soils,
waste disposal facilities and RCRA sites for each drainage area is
complete. Please see Attachment I for this information.

The identification of facilities in drainage areas by Standard
Industrial Code (SIC) categories has not yet been completed.
Performance of this work requires use of our Geographical
Information System (GIS). The drainage area boundaries have been
digitized and entered into the system. We are presently working on
having the tabular listing of facilities by SIC category properly
coded and entered into the GIS.

As a participant in the Statewide Stormwater Quality Task Force, we
have become aware of the questionable value of the SIC
Classification and its use for water quality concerns The numbers
are arbitrarily assigned by a variety of organizations for various
purposes and not necessarily with direct involvement of the
identified industries concerned. The usefulness of this information
may be marginal. We are, therefore, requesting a re-evaluation of
this task.

2.1.8       The Early Action BMP plan has completed the public review and
comment process and is being submitted to your office for your
approval. One comment was received and is included with the plan
along with our response.

2.1.9       The site selection process for monitoring sites included in our work
plan has taken somewhat longer than anticipated to complete. The
work plan will be submitted for public review and comment by early
February 1992. We, therefore, foresee submitting the plan to you by
mid-March 1992.

2.1.10      A third draft of the Stormwater Permit Implementation Agreement is
being prepared and will be distributed to the Co-Permittees. This
document addresses I) each Permittee’s responsibilities in
implementing the Permit requirements 2) the need for adequate legal
authority to regulate illegal discharges and illicit disposal
practices to drainage facilities, and 3) to prosecute violators.

Year II Tasks 3.1.2, 3.1.3, and 3.1.4 require the development of: a) additional
BMPs; b) procedures to detect and eliminate illegal discharges and illicit
disposal practices; and c) measures to control pollutants in surface runoff from
construction sites. Committees of Co-Permittees are being established to address
the development of these plans.
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Dr. Robert P. Ghirelli
January 22, 1992

~,~     Page 3

If you have any questions, please contact Gary Hildebrand at 18181 458-5948.

Very truly yours,

T. A. TIDE~NSON
Director of Public Works

DAVE YAM~
Assistant ~puty Director
Waste Man~ement Division

GWH:mp
FYR2

Enc.

cc: All Co-Pe~ittees
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD~
LOS ANGELES REGION

MONT~R~ ~ARK, ~ 917~2|~
~" (213) 2~7500

January 15, 1992

Thomas A. Tidemanson, Director
Department of Public Work8
County of Los Angeles

Alhambra, CA 91803-1331

MUNICIPAL STORMWATER PERMIT FOR LOS ANGELES COUNTY (NPDES NO.
CA0061654) - FIRST ~EAR COMPLIANCE REVIEW AND NOTICE OF WORKSHOP

On June 18, 1990, the Callfornla Regional Water Quality Control
Board (Regional Board) adopted waste discharge requirements for
municipal stormwater/urban runoff discharges in Los Angeles County
with the Los Angeles County Department of Public Works (County) as
the principal permittee. The permitted area is divided into five
drainage basins which are phased into the municipal stormwater
program starting with the Santa Monica Bay Drainage Basin on July
i, 1990.

The stormwater permit required the Santa Monlca Bay Drainage Basin
municipalities/permittees to undertake ten tasks during the first
compliance year, July i, 1990 to June 30, 1991. These tasks
included compilation of existing information on waste management
programs, characterization of the basin for stormwater quality
management, development of a stormwater/urban r~noff monitoring
plan, and documentation of existing or plans to obtain
comprehensive legal authority to implement a stormwater program.

On July 15, 1991, the LOs Angeles County Department of P~bllc Works
and co-permittees submitted their first year annual compliance
report. The extent of compliance among permittees varied
significantly. A supplemental report was submitted on November 4,
1991. The supplemental report documented that permittees’
compliance had been brought to about the same level. However, not
all of the first year requirements were complied with by any
permittee. See attached staff report.

At its January 27, 1992, meeting in accordance with the stormwater
permit stipulation (Finding No. 20), the Regional Board will hold
an informational workshop to solicit comments and inform the public
of the progress of the municipal stormwater program for Los Angeles
County. The meeting will be held at Room 1127, 107 South Broadway,
Los Angeles and will begin at 9:30 a.m. All permittees and
interested entities/parties are invited to participate in the
workshop.
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Thomas A. Tidemanson
Page 2

If you have any questions, please call me at (213) 266-7510, or
have your staff call David Gildersleeve at (213) 266-7520 or Xavier
Swamikannu at (213) 266-7592.

Executive Officer

cc: Jorge Leon, Office of Chief Counsel, State Water Resources
Control Board

Paul Helliker, Assistant Secretary, California Environmental
Protection Agency

Archie Matthews, Section Chief, Division of Water Quality,
State Water Resources Control Board

Bill Pierce, Chief, Permits and Compliance Branch,
Environmental Protection Agency, Region IX

Jim Noyes, Waste Management Division, County of Los Angeles,
Department of Public Works

John Mitchell, Waste Management Division, County of Los
Angeles, Department of Public Works

Phil Richardson, Stormwater Division, Bureau of Engineering,
City of Los Angeles

Co-permittees
Interested parties

Enclosures
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

STAFF REPORT
ON THE

MUNICIPAL STORMWATER PERMIT FOR LOS ANGELES COUNTY

REVIEW OF FIRST YEAR’S COMPLIANCR
(July I, 1990 - June 30, 1991)

B~C~GRO~D

On June 18, 1990, this Regional Board adopted Order No. 90-079
(NPDES No. CA0061654) regulating stormwater and urban runoff
discharges from separate stormwater sewers throughout Los A~geles
County. The permit was the result of a cooperative effort among
representatives of regulatory agencies and the regulated
communities. It is aimed toward the development of an aggressive
and comprehensive municipal stormwater program. The Los Angeles
County Department of Public Works (County) was designated as the
principal permittee with the municipalities and entities
discharging in the permitted area as co-permittees. The County is
to coordinate compliance of co-permittees with the requirements of
the permit.

The permitted area is divided into five drainage basins which are
phased into the municipal stormwater program over three years
starting with the Santa Monica Bay Drainage Basin. The Santa Monica
Bay Drainage Basin municipalities/permittees were required to begin
compliance with the provisions of the permit beginning July i,
1990.

S/ta,~A MONICA BAY DIh%II~G~ B~IN

At the time the stormwater permit was adopted, seventeen cities
were identified as co-permittees: Agoura Hills, Beverly Hills,
C~iver City, E1 Segundo, Hermosa Beach, Inglewood, LOs Angeles,
Manhattan Beach, Palos Verdes Estates, Rancho Palos Verdes, Redondo
Beach, Rolling Hills, Rolling Hills Estates, Santa Monica,
Torrance, West Hollywood, and Westlake Village.

The permit provides that additional entities will be designated co-
permittees to the stormwater program once it is identified that
their discharges constitute part of the Los Angeles County
municipal    stormwater drainage    system.    (Otherwise,    the
municipality/entity must apply for a separate permit from the
Regional Board).
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After adoption of the stormwater permit, Caltrans and the newly
incorporated cities of Calabasas and Malibu joined the County as
co-permittees. The Regional Board has determined that stormwater
discharges from portions of the City of Thousand Oaks and
unincorporated areas of Ventura County are part of the Los A!~geles
stormwater drainage system within the Santa Monica Bay Drainage
Basin. The County of Ventura has not yet decided whether to become
a co-permittee to the Los Angeles system or to file for a separate
municipal stormwater permit for all unincorporated areas of Ventura
County. However, it has participated and partly completed the tasks
required during the first year of the permit.

The City of Thousand Oaks elected to file for a separate munlclpal
stormwater discharge permit. The Re-ional Board has directed the
City to submit Part 1 of the application for the areas discharging
into the Santa Monica Bay Drainage Basin on or before March 30,
1992. The City has agreed to cooperate with the County to ensure
that all necessary information is provided in a timely manner.
However, the City has not yet submitted the required information
nor conducted the required tasks.

On July 15, 1991, the County submitted the first year report of
compliance with requirements of the municipal stormwater permit.
A supplemental report was submitted on November 4, 1991.

The following represents Board staff’s evaluation of the first year
performance ofthe Cothnty and co-permlttees:

Task 2.1.1 Water uualltv data and flow data from 1980 to Dresent~
Identification of drainaae areas

Los Angeles County, Ventura County, Caltrans and the cities of
Manhattan Beach and Santa Monica have provided water quality/flow
data. The City of Los Angeles has been collecting water quality.
and flow data but has not yet submitted this information. All other
permittees reported no available data.

Outer watershed boundaries for storm drains and water courses that
discharge to Santa Monica Bay have been identified and mapped.
However, further subdivision into 200+ drainage areas for
characterization is incomplete. Drainage areas ("runoff areas")
identified by Caltrans for the highway system have not been
incorporated in the basin characterization map.

Task 2.1.~ Wet weather 90thDercentile values for TSS and Oil &

The permit required submittal of 90thpercentile values for total
suspended solids (TSS) and oil and grease computed from all wet
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weather data collected by permittee~ for the basin from 1980
through 1990. The County reported 90~"percentile values of 2,362
mg/l for TSS and 8.6 mg/l for oil and grease based only on the
County’s data. Values of these constituents should be calculated
incorporating wet weather data from the City of Los Angeles and
Caltrans.

Task 2.1.3 Supplementary information for contaminant source@
identification

This task has not been completed by any permittee. Mapping of
pollutant sources within drainage areas as related to industries,
land uses, waste disposal facilities, etc. is still on-going and
is being conducted in conjunction with Task 2.1.1.

Task 2.1.4 MonthlY DreciDitatlon data from 1980 through 1990
estimate of impervious areas within drainage area-

Precipitation data was submitted by the counties of Los Angeles and
Venture, and the cities of Beverly Hills, Los Angeles, Palos Verdes
Estates, Redondo Beach, Santa Monica, and Westlake Village. The
City of Torrance has been collecting precipitation data as part of
the National Weather Service Network but has not submitted the
data. All other permittees reported no gauging stations under their
jurisdiction.

No permittee has submitted estimates of impervious areas. This task
is being conducted in conjunction with Tasks 2.1.1 and 2.1.3.

Task 2.1.5 Documentation o~ existing Procedures to identify an~
eliminate illegal discharGe/d~sDosal practices

The County and the cities of LOs Angeles and Santa Monica have
mature programs to address illegal practices through their
industrial waste programs. The cities of Palos Verdes Estates,
Redondo Beach, Rolling Hills Estates, West Hollywood, and Westlake
Village reported no existing procedures to address illegal
discharge/disposal practices.    Other permittees have various
referral procedures to other local, county, and/or state agencies.
The effectiveness of the referral procedures is greatly dependent
on actions of the agencies to whom the illegal practice was
referred.

In developing a basin-wide program to address this aspect of the
stormwater program, the permittees should consider a documentation
component that includes identity of violators, nature of
violations, referrals, number of inspections, number of citations,
correction follow-ups, referrals made and to whom, etc.

3
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Task ~.i~6 Documentation of existing procedures and improvement
plans to control runoff from construction si~%8

permlttees submitted procedures they have in place. Most of the
procedures addressing runoff from construction sites are
incorporated in construction activity prohibitions,    land
development codes, and/or informal prohibitions given during site
inspections. The City of Inglewood has no documented procedure to
address construction site runoff.

Generally, existing procedures to control runoff from construction
sites are inadequate. There is a need for standardization of
procedures and codes used by permittees to review construction
plans. However, no plans were submitted to improve existing
procedures. Documentation procedures similar to those recommended
for Task 2.1.5 should be included in the improvement plans.

The federal stormwater regulations require a State issued NPDES
permit for stormwater discharges associated with construction
activity on five or more acres after October 1, 1992. The State
Water Resources Control Board and the Regional Boards are
developing a statewide general permit for this category of
stormwater discharge. Construction site runoff control improvement
plans that the permittees will develop must integrate and augment
the State’s construction activity permitting program.

Task 2.1,7 Documentation of existing manamement Dractlces to
control Dolluta~$

The permittees presented a wide range of on-going management
practices, which may be broadly grouped under sanitary system
controls, waste management practices, road and storm drain
maintenance activities, and public education/informatlon programs.
The nature of controls used varies from permittee to permittee.

The list provided by the permittees could serve as a basis in
selecting early Best Management Practices (BMPs) for implementatlon
under the stormwater quality management program.

Task 2.1.8 Plan with schedule of implementation of early action

Drafts of early action BMP plans and schedules of implementation
of these plans have been submitted to the Board. These plans and
schedules are to receive public comment prior to submittal to the
Executive Officer for approval as required in the permit. Board
staff will review the plans and schedules after public
comment/input are incorporated. These plans must also include
procedures and documentation to evaluate the effectiveness of early
action BMP programs.
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T~sk 2.1.9 WorkDlan for the development of a stormwater/urb~8 |/
~noff monitorina Droaram

This workplan has not yet been submitted to the Regional Board.
Public input during the development of this plan is also required
prior to submittal.

Task 2.~.I0 pocumeD~tion o~ possession of and/or plans to ob~aln I .
5he Decess~r7 leg~l authority to operate a stormwater ~uali~y
~a~ement Dromram

The permlttees have complied with this requirement. A Stormwater
Permit    Implementation    Agreement    delineating permittee
responsibilities is being developed by permittees.

77

The municipal stormwater permit required permittees located within
the Santa Monica Bay Drainage Basin to complete ten tasks during
the first year. These tasks required compilation of existing
information on waste management programs, characterization of the
basin for stormwater quality management, development of
stormwater/urban runoff monitoring plans, and documentation of
existing and/or plans to obtain comprehensive legal authority to
manage stormwater programs.

The supplemental report submitted on November 4, 1991, on the first
year’s requirements provided documentation that permittees had been
brought to almost the same level of compliance, although not all
required tasks were completed by any permittee. The average
compliance achieved by permittees was about 70% of first year
requirements.

CONCLUSION

At this point in time it is clear that the permittees got off to
a slow start during the first year and must now play "catch up".
Permittees must not only complete all second year requirements on
time, but must also finish the remaining first year tasks as soon
as possible.

5
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PUBLICATION ~ This space is lot the County Clerk’s Filing StampPROOF OF
(2015.5 C.C.P.) ’~;

~’    ~._ :
STATE OF CALIFORNIA,

~,.:.~-~"
~ -<~" ,t ~~

gCounty of Los Angeles,

I am a citizen of the United States and a
resident of the County aforesaid; I am over                                   "
the age of eighteen years, and not a party to

am the principal clerk of the printer of the
Daily News ....................................................................

a newspaper of general circulation, printed
and published 7 times weekly in the Cities of Pasta Clipping
Los Angeles, Burbank & San Fernando. of Notice
County of Los Angeles, and which SECURELY
newspaper has been adiudged a newspaper In This S~ce
o~ general circulation by the Superior Court
o’ the County of Los Angeles, State of

Case Number Adjudication =C349217; that
the nohce, of winch the annexed is a printed

h~s been published in each regular and
enhre issue of said newspaper an~ not in ¯
any supplement thereof on the following

~11 in the year 19
t cer~dy (or declare) under penalty of perjury
that the foregoing is true and correct.

Dated at Woodland H~ls, -~

CaSfornia, t~ ......... day 5f~. ........ 19.

Signature .,.~ ,.. s,.,.., c.,,,...,.
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COUNTY OF LOS ANGELES

900 SOUTH FREMONT AVENUE
~’, ALHAMBRA, CALIFORNIA 91~13~1

THOMA8 A. ~DEMAN~N, ~ Tc~o~: (111) 4S~1~
ADDRESS ALL CORRESPONDENCE

P.O BOX 1460
ALHAMBRA, CALIFORNIA 91~2-1460

November 4, 199]

Dr. Robert P.
Executive Officer
California Regional Water

Quality Control Board
Los Angeles Region
101 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghirelli:

NPDES PEP@fIT NO. CA0061654 (CI6945)
QUARTERLY PROGRESS REPORT ~ |~ ~ ~3 ) ~

The following report is submitted in compliance with the above-captioned Permit,
which was issued on June 18, 1990. This report provides a summary on the status
of specific Permit tasks/requirements performed during the first quarter
(July I through September 30, 1991) of the second year of the Permit, which began

--     on July l, 1991.

During this period, two newly incorporated cities have become Co-Permittees, the
Cities of Calabasas and Malibu. We have met with these cities to discuss
implementation of the first year requirements. They will be reporting to us with
their estimated completion dates for these tasks.

With the inclusion of the Cities of Calabasas and Malibu, only two municipalities
within the Santa Monica Bay Drainage Basin have yet to apply for Co-Permittee
Status - the City of Thousand Oaks and the County of Ventura. As mentioned to
you in our previous report, their participation in this program is necessary to
achieve Permit goals and objectives within their drainage areas.

During this reporting period, a number of Co-Permittees have continued to submit
information concerning existing data, practices, and procedures. Please refer
to Attachment I for a summary of these submittals. This additional information
is included in Attachment II.

Permit Ta~k~

The following information reflects the current status of the remaining First Year
tasks to be performed:

2.1.] Subdivision of the SMBDB into smaller drainage areas continues.
~... Our current estimate for completion of this task remains November 30,

1991. Copies of these maps should be submitted to you by
December ]6, 1991.
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Dr. Robert P. Ghirell|
November 4, 1991
Page 2

2.1.3      The existing land use, and description of soils, waste disposal
facilities and RCRA sites for each drainage area is being developed
in concert with Task 2.1.1. Therefore, this data should be submitted
to you by December 16, 199].

2.1.8      Based on the present state of development of the Early Action BMP
plan, we anticipate that the plan will be made available for public
input in mid-November, with final submittal to the Executive Officer
during mid-January 1992.

2.1.9      As stated in our previous report, the workplan for the stormwater/
urban runoff monitoring program should be completed for submittal
to you by December 31, 1991.

2.1.10     A second draft of a Stormwater Permit Implementation Agreement has
been prepared. This document will delineate the individual and
collective responsibilities of all Permittees. This second draft
has been distributed to the Co-Permittees for review and comment on
October 17, 1991.

Lastly, we are awaiting your response regarding our First Year Report submitted
on July 15, 1991.

If you have any questions, please contact Gary Hildebrand at (818) 458-5948.

Very truly yours,

~. A. TIDEMANSON
Director of Public Works

Waste Management Division

GWH:mp
FYRI

Enc.

cc: All Co-Permittees
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

9~1 SOUTH FREMONT AVENUE
ALHAMBRA. CALIFORNIA 91103-1331                                                                                                                                                                            ~

THOMAS A. TID£IIANiON. D~melee Telephone; (ill) 455-~100
ADDRESS ALL COR RESPONDENCE TO:

POBOX 1460
ALHAMBRA. CALIFORNIA 91g02-14~)

LJuly 15, 1991 ,..EPL,,~E*S~
REFER TO FILEk~I-3 --

Dr. Robert P. Ghlrelll
Executive Officer
California Regional Water

Quality Control Board
Los Angeles Region
101 Centre Plaza Drive
Honterey Park, CA 91754-2156

Dear Dr. Ghlrelll:

NPDES PERHIT NO. CA0061654,j,                                                                                     -~
FIRST YEAR REPORT

The following report is submitted in compliance with the provisions of NPDES U
Permit No. CA0061654. It provides a status report for tasks and activities
mandated under the Permit for accomplishment during the period July I, 1990 to UJune 30, 1991, the first year of the Permit.

Permit Imolemen~a~I9~                                       r~

During this period, the Permit activities addressed the Santa Monica Bay Drainage UBasin. The efforts of the County of Los Angeles and its Co-Permittees were
directed at meeting Permit requirements as well as establishing the mechanisms
necessary for attainment of the Permit’s long-term goals.

Co-Permittee understanding and coordination regarding Permit mandates was
developed through meetings and related activities. To date, the majority of
original Permittees are actively involved in implementing Permit requirements.
Additional entities have also elected to join the Permit. On March 25, 1991, the
City of Palos Verdes Estates submitted its request for Co-Permittee status.
Following our discussions with the California Department of Transportation, on r
April 10, 1991, Caltrans submitted a Letter of Intent to participate as a
Co-Permittee.

Of the municipalities in existence on the date of Permit adoption (June 18,
1990), only the City of Thousand Oaks and the County of Ventura have yet to apply
for Co-Permittee status. They are located in one of the most rapidly developing
portions of the SantaMonica Bay Drainage Basin. Their participation, preferably
under the current permit, is necessary to achieve Permit goals and objectives
within their unique drainage areas. The ongoing efforts of your staff to resolve
this situation are pivotal to the continued progress of the Permit.
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Dr. Robert P. Ghirelli
July 15, 1991
Page 2

Two new cities, the City of Calabasas and the City of Malibu, were incorporated
during the past year. In June, 1991, both cities were sent letters inviting
their participation as Co-Permittees. No response has been received, to date,
from either city.

Finally, as we have discussed with your staff, no information or data has been
submitted, to date, by the City of Her~sa Beach.

P~rmi~ Tasks

The following information reflects the current status of each of the ten Year I
tasks. Enclosed, you will find a chart identifying tasks for which data is
included in this report.

2.1.1 All existing water quality and flow data submitted by the
Permittees, including the County of Los Angeles is included herein
(Attachments A and B). To date, we have mapped the outer watershed
boundary for the storm drains and natural watercourses that discharge
into Santa Monica Bay. Included herein are 17 maps showing this
information (Attachment C). The subdivision of these larger
watersheds into an estimated 200+ drainage areas continues. This
work is being performed by the County utilizing information compiled
by the County and the Co-Permittees. Our current estimate for
completion of this task is November 30, 1991.

2.1.2 Of the information received, only Los Angeles County has wet
weather samples which contain data on Total Suspended Solids and
Oil & Grease. This information is included herein, together with
calculated 90th percentile values (Attachment A).

2.1.3 Utilizing information received from the Co-Permittees, maps
identifying the principal existing land use classifications in the
Santa Monica Bay Drainage Basin have been prepared. These maps will
be utilized in Task 2.1.1 to identify the existing land use for each
drainagearea. Mapsofthevarioussoil typeswithintheSMBDBwill
be obtained from the Los Angeles County Department of Public Works
Hydrology Manual. These maps will be used to identify the various
soils within each drainage area. A map showing the location of
dumps, landfills, and waste disposal sites within the SMBDB is being
developed from information obtained from each Co-Permittee and from
the County’s Major Waste Systems Plan. RC~facilities will also be
included, based on the most current information available from the
CRWQCB. Our current estimate for completion of this task is
November 30, 1991.
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2.1.4      All existing precipitation data received from the Co-Permittees is
included herein (Attachment B). The estimate of impervious surfaces
in each drainage area is being performed in conjunction with
Tasks 2.1.1 and 2.1.3.

2.1.5      All existing BMP information received from Co-Permittees is included
2.1.6     herein (Attachment D). To date, we have not received existing BMP
2.1.7      information from the following Co-Permittees: The Cities of Culver

City, Hermosa Beach, and Rolling Hills.

2.1.8       We are currently developing an Early Action BMP Plan, with schedule
of implementation. We estimate the Plan will be made available for
public input by September I, 1991. Following an analysis of public
input, the final Plan and implementation schedule should be submitted
to you by November I, 1991.

2.1.9      The development of the workplan for the stormwater/urban runoff
monitoring program is continuing. Apreliminarylist of constituents
and parameters has been developed, along with sampling methodologies.
We have scheduled meetings with various water quality sampling
equipment manufacturers to identify what equipment exists that could
handle the sampling needs for our monitoring program. This
information will be incorporated into the monitoring site selection
criteria that is currently being developed. We estimate that the
workplan will be available for public input by October I, 199].
Following an analysis of public input, the workplan should be
submitted to you by December 31, 1991.

2.1.10      Major Permittee efforts have been directed at technical/BMP
provisions of the Permit, however, initial development has also taken
place regarding an MOU or similar document to delineate and document
the individual and collective responsibilities of all Permittees.
An initial draft has been prepared, reviewed by all Permittees, and
is ready for further development.

Conclusions

During the negotiations which led to the creation and adoption of the Los Angeles
County Stormwater Permit, it was realized that the first year of the Permit would
involve much uncertainty. Alarge number of separate and distinct jurisdictions,
each with their own continuing responsibilities and concerns, must now coordinate
their efforts to effectively reach the goals established in the Permit. In
recognition of this, representatives from the CRWQCB and prospective Permittees
agreed that a two-year period between the start of Phase I activities and the
i~plementation of Phase II was necessary to deal with the start-up uncertainties
of such a major undertaking.
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The lessons learned and procedures developed during the implementation of
Year I tasks will make the expansion of the Permit activities to the remainder
of Los Angeles County -and a total of 80+ cities- much more effective.

While work on several Permit tasks has exceeded the time frames originally set
by the Permit, we believe that the extra time applied to ground work organization
will better support long-term success. At the same time, completion of the
remaining tasks is within time frames for which we request your approval as
substantially in conformance with the Permit, especially in light of the
magnitude and complexity of the tasks.

The current state of storm system flow quality is the product of decades of
metropolitan growth and the daily practices of residents and workers in the
Los Angeles County area¯ By defining the current situation carefully and
thoroughly designing and implementing programs to monitor, control, and improve
the changing conditions, we expect our efforts to benefit the environment and the
citizens of Los Angeles County in the most effective manner possible.

If you have any questions, please contact Mr. Brian Hooper at (818) 458-5118.

Very truly yours,

T. A. TIDEMANSON
Director of Public Works

DAVE YAPUkHAPJ~
Assistant Deputy Director
Waste Management Division

BDH:cr/FYR3

cc: All Co-Permittees
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June 13, 1991 I .

John Mitchell
Waste Management Division
Department of Public Works
County of l~s ~ngeles

17
P.O. Box 1460
900 S. Fremont Avenue
Alhambra, CA 91802-1460

COPIES OF NPDES PERMITS FOR DISL~GES TO S~%NTA MOreA BAT

As per your request, attached are, (i) NPDES permits issued to
date, and (ii) annual summary of discharge monitoring, reports, or
when unavailable, the 1991 first quarter monitoring report, for all
permitted discharges to Santa Monica Bay.             ~

This information is being submitted to you in order to facilitate
your development of a program to identify illegal connections to
the municipal storm drain system, and thus, meet requirements of
the municipal stormwater discharge permit issued by the Regional
Board to Los Angeles County (NPDES No. CA0061654).

In the future, copies of all NPDES permits issued for waste
discharge to your storm drain system will be sent to you as they
are adopted. Please retain these copies for your reference.                      ~_~

If you have any questions, please contact Xavier Swamikannu at
(213) 266-7592.2/

DAVID C. GILDERSLEEVE
Chief, Regulatory Section                                                                ;

Attachments
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OF LOS
DEPARTMENT OF PUBLIC WORKS

~ SOUTH FREMONT AVENUE
ALHAMBRA. CALIFORNIA 91~1331

THOMAB ~ TID~M~N, ~                             T~ (118) 4~1~
ADDRESS ALL CORRESPONDENCE T~

P.O.~X
A~HAMBR~ ~LIFORNIA 91~1~

D~. Robe~ P. GhIrellI
Executlve Offlcer
California Regional Water                                ~~

Quality Control
Los Angeles Region                                         ~,
101 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghlrelli:

NPDES PERMIT NO. CA0061654 (CI 6948) -~
QUARTERLY PR~RESS REPORT t ~%~] ~

The followlng report Is submitted in compliance with the above-
captioned Permit, which was issued on June 18, 1990. This report
provides a su~a~ on the status of specific Pe~It tasks/
requirements performed during the third quarter (Janua~ 1, through
March 31, 1991) of the first year of the Permit, which began on
July 1, 1990.

2.1.1 We have received info~atlon from the Cities of
Los Angeles, Manhattan Beach, Santa Monlca, and
Torrance regarding storm drains they own that
discharge directly into the Santa Monlca Bay. We
will soon begin the process of subdividing the
watershed into smaller drainage areas for each sto~
drain and natural watercourse discharging into the
Santa Monica Bay.

2.1.2 We have received additional water quality data from
the Cities of Beverly Hills, Manhattan Beach,
Palos Verdes Estates, Redondo Beach, Santa Monica,
Westlake Village, and the County of Ventura. This
new data will be incorporated into the existing
data.

2.1.3 We are about 85% complete in identifying existing
land uses for the Santa Monica Bay Drainage Basin.
This land use information will be used In Task 2.1.1
to guide the watershed subdivision process.    A
description of soils, waste disposal sites, and
Resource Conservation and Recovery Act (RC~) sites
will be provided for each drainage area.
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We are awaiting receipt of information requested
from your agency detailing all NPDES Permits which
have been issued for the Santa Monica Bay Drainage
Basin. This data will be used in the identification
of legal and illegal connections to storm drain
systems.

2.1.5,2.1.6,
and 2.1.7       The County has completed its inltial inventory of

Existing Best Management Practices for the
unincorporated areas of the County and for those
storm drain systems owned and operated by the County
that are contained within the Jurisdiction of the
other Permittees.    To date, we have received
information on existing BMPs from the Cities of
Agoura Hills, Beverly Hills, Inglewood,
Manhattan Beach, Palos Verdes Estates, Rancho Palos
Verdes, Redondo Beach, Torrance, Rolling Hills
Estates, Rolling Hills, Santa Monlca,
West Hollywood, Westlake Village, and the County of
Ventura.

2.1.8            We are compiling a list of existing BMPs,
categorized according to type. This will allow for
easy comparison of existing BMPs between
Co-Permittees. The list will be distributed to all
Co-Permittees to assist them in the identification
of all existing BMPs and in the preparation of their
early action BMP plans.

2.1.9            We are finalizing our proposed llst of constituents
and parameters to be monitored.    We have begun
research into the various types of automated
sampling equipment available.

2.1.10           To date, we have received comments from the Cities
of Beverly Hills, Culver City, Los Angeles,
Manhattan Beach, Torrance, Rolling Hills Estates,
Santa Monica, and West Hollywood on our first draft
of a stormwater permit implementation agreement.
A second draft incorporating the comments received
has not yet been prepared.
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If you have any questions, please contact Ga~ Hildebrand at (818)
458-5948.

Ve~ truly yours,

T. A. TIDE~NSON

Director of Publlc Works
11

waste Management Division

G~:ld/IIIYR
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

~ SOUTH FREMONT AVENUE
ALHAMBR~ CALIFORNIA 91~l~Jl

THOMAS A TIDEMAN~N. Dirm, t~                         T¢~pboa¢: (111) 4~51~                       ADDRESS ALL CORRESPONDENCE

ALHAMBR~ CALIFORNIA 91~-I~

February 19, 1991

Dr. ~obert P. Ghlrelll
Executive Officer
Callfornla Reglonal Water

Quality Control Board
Los Angeles Region
101 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghire111:

NPDES PERMIT NO. CA0061654 (CI 6948}
0U~RTERLY PROGRESS REPORT ~ ~ ~)

The following report is submitted in compliance with the above-
captioned permit, which was issued on June 18, 1990. The report
provides a summary on the status of specific permit tasks/
requirements performed during the second quarter (October I,

~ :) through December 31, 1990) of the first year of the Permit, which
began on July I, 1990.

General

The computer system that will be used to receive, store, and manage
the data being gathered by the various Permlttees is now
operational. The data base programs have been transmitted to all
Permittees, allowing them to conduct information gathering
activities in a common, easily integrated format.

A letter, dated July 25, 1990, was ~ent to your agency requesting
a copy of all NPDES Permits issued in the Santa Monica Bay Drainage
Basin. No information has yet been received. This information is
needed to assist in the identification of legal and/or illegal
connections to the storm drain system.

We are continuing to work with each Co-Permlttee in the planning
and implementation of their permit activities and the coordination
of our Joint efforts.
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Permit Tasks

The following is the status of the i0 first-year permit
requirements:

Task                                    ~tatus

2.1.1            The available flow data for the Drainage Basin has
been gathered. To date, we have identified the
alignments and outer watershed boundaries for all
County-owned storm drains and natural watercourses
discharging into the Santa Monica Bay. We have not,
as yet, received drain alignment and drainage area
information from 16 of the Co-Permlttees.

2.1.2            We are currently gathering the available existing
water quality data for the Drainage Basin. The 90th
percentile values should be determined by the end
of February 1991.

2.1.3            We have received your letter dated    January I0,
1991, approving our proposed list of SIC code
categories of businesses we feel need to be
identified. We are investigating possible sources
for a list of businesses with these S~C codes. Land
use information has been received from all
Co-Permlttees. We are in the process of identifying
the land use within each major watershed. Once this
has been completed, drainage areas, as defined in
the Permit, will be identified within each major
watershed.      A description of soils, dumps,
landfills, waste disposal sites, and Resource
Conservation and Recovery Act (RCRA) sites will be
provided for each drainage area when all such areas
have been identified.

2.1.4            Precipitation data from rain gauge stations in the
basin has been gathered. An estimate of impervious
surfaces within each drainage area has not yet been
performed.
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2.1.5, 2.1.6, The County has completed its Inltlal inventory of
and 2.1.7       Existing Best Management Practices for the

unincorporated areas of the County and for those
storm drain systems owned and operated by the County
that are contained within the Jurisdiction of the
other Permlttees.    To date, we have received
information on existing BMP’s from two
Co-Permlttees.

2.1.8            Work on an Early Action BMP plan, with schedule of
implementation, will begin shortly. Initial efforts
will be concentrated on existing BMP’s performed by
the County.

2.1.9 Work has begun on our work plan for the development
of the stormwater/urban runoff monitoring program.

2.1.10           A draft version of a stormwater permit
implementation agreement has been prepared and is
being reviewed by the Permlttees. Comments on the
agreement were due by the end of January. As of
February 14, 1991, we have received comments from
approximately one-third of the Co-Permittees.    A
review and consideration of all comments received
will follow together with any needed negotiations
among the Permlttees.

If you have any questions, please contact Gary Hildebrand at
(818) 458-5948.

Very truly yours,

T. A. TIDEMANSON
Director of Publi~/~-~ orks

DAVE YAMAHARA
Assistant Deputy Director
Waste Management Division

GWH:Id/CI6948
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~1~ 2~7500

January lO, 1991

John K. Mitchell
Water Quallty Section
Waste Management Division

Department of ~llc Wor~
900 So. Fremon~ Avenue
Alh~ra, ~ 91802-1460

BT~    I~UBTRI~    ~DE    ~TE~RIE8    ~R    D~I~GE
~ERIgATION (~DEB PE~T NO. ~0001654)

Your letter dated ~ce~er 19, 1990, ~e~este~ our review of your
proposed S~andard Industrial C~e (SIC) categories for
identification of facillties in each drainage area. The
includes all SIC classes identified byte Envlro~ental Protection
Agency (EPA) as discharging sto~va~er associated wi~"indus~rial
ac~ivlty", and additional ca~egorles considered by ~s ~geles
County as necessa~to address s~o~wa~er and urban ~off ~allty
conoe~.

Your proposed iis~ appears satisfacto~ for pu~oses of drainage
area characterization. We reco~end tha~ SIC Catego~ 5015 listed
as ’Motor vehicle pa~s, used’ be u~ilized exclusively for Auto-
salvage yards (Jun~ards) because of ~e ~tential for
con~ination of s~o~ water. We have no addltlonal

If you have any ~es~ions, please call Xavier Svamlkannu a~ (213)
266-7592.

DA~D C. GI~~
Chief, Re~la~o~ Se~ion
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%~,,~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

~%~ REGION II

75 Hawthorne Street
San Francisco. Ca. 94105

20 Decea~ber 1990

~ames W. Baetge
Executive Director
State Water Resources Control Board
901 P Street
P. O. Box I00
Sacramento, Ca 95801

Dear Mr. Baetge:

EPA Region 9 has reviewed the revised FY-90 319(h) project
workplan for the Los Angeles County Urban Rudolf Pttblic Education
Campalgm. Your staff in working ~ith the staff of the Los
geles Regional Board and LA County, have adequately responded to
our comments (EPA letters dated July 30, 1990, and December 7,
1990). Accordingly, EPA approves ~he revised workplan and looks
forward to commence=ent of the urban ~noff public education cam-
paign in Los Angeles County.

Please con~ac~ =e if you have any questions regarding this
action, or have your staff contac~ Jovita Pajarillo at 415/744-
2011.

Sincere!y,

 ar.y &;aydaria./
Director
Water Management Divieion

cc: Stan Martlnson
Tom Howard
Marguerite C~’ouse
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’0 COUNTY OF LOS A Z ELES

DEPARTMENT OF PUBLIC WORKS
~ $OU~ ~EMO~ AVENU~

ALHAMBR~ CAUFORNIA t1~1351

ADDRESS ALL CORRES~NDEN~
P.O.~X

ALHAMB~ ~UFOgNIA

December 19, 1990

Dr. Robert P. Ghire111
Executive O£ficer
Cal±fornia Regional Hater

Los Angeles Region
101 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghirelli:

NPDES PERMIT NO. CA0061654
STANDARD INDUSTRIAL CODE (SIC) CATEGORIES

Section 2.1.3 of the NPDES Permit issued to Los Angeles County
requires the identification of SIC code categories of facilities
in each drainage area. The final Federal Storm Water Regulations,
issued in November of this year llst by SIC code the classes of
facilities that discharge stormwater associated with industrial
activity. These are shown in Enclosure A. Enclosure B lists
additional SIC codes that we feel need to be identified in order
to properly address water quallty concerns.

So as to comply with Section 2.1.3 of our permit, we are proposing
to identify only those businesses in each drainage area that fall
under the SIC codes shown in Enclosures A and B.

Please respond with any comments on our proposal by January 15,
1991. If no response is received by this date, we shall view this
as acceptance of our proposal and will proceed accordingly.

any questions concerning this matter, please contactIf you have
Gary Hildebrand at (818) 458-5948.

Yours very truly,

T. A. TIDEMANSON
Director of Public Works

¯ Mitchell
Water Quality Section
waste Management Division

GWH:Id/SICODES

Enc.
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STANDARD INDUSTRIAL CLASSIFICATION CODE

~ MINING

Code Short Title Code        Short Title

i0 METAL MINING 14 NONMETALLIC MINERALS, EXCEPT
FUELS

I01 Iron Ores
1011 Iron ores 141 Dimension Stone
102 Copper Ores 1411 Dimension stone
1021 Copper ores 142 Crushed and Broken Stone
103 Lead and Zinc Ores 1422 Crushed and broken
1031 Lead and zinc ores limestone
104 Gold and Silver Ores 1423 Crushed and broken granite
1041 Gold ores 1429 Crushed and broken stone,
1044 Silver ores nec
106 Ferroalloy Ores, Except Vanadium 144 Sand and Gravel
1061 Ferroalloy ores, except vanadium 1442 Construction sand and gravel
108 Metal Mining Services 1446 Industrial sand
1081 Metal mining services 145 Clay, Ceramic, & Refractory
109 Miscellaneous Metal Ores Minerals
1094 Uranlum-radlum-vanadlum ores 1455 Kaolln and ball clay
1099 Metal ores, nec 1459 Clay and related minerals,

nec
12 COAL MINING 147 Chemical and Fertilizer

Minerals
12~ Bituminous Coal and Lignite Mining 1474 Potash, soda, and borate
i~ ’i Bituminous coal and lignite-surface minerals
12~2 Bituminous coal-underground 1475 Phosphate rock
123 Anthracite Mining 1479 Chemical and fertilizer
1231 Anthracite mining mining, nec

Mining Services 148 Nonmetallic Minerals124 Coal
1241 Coal mining services Services

1481 Nonmetallic minerals services
13 OIL AND GAS EXTRACTION 149 Miscellaneous Nonmetallic

Minerals
131 Crude Petroleum and Natural Gas 1499 Miscellaneous nonmetalllc
1311 Crude petroleum and natural gas minerals
132 Natural Gas Liquids
1321 Natural gas llquids
138 Oil and Gas Field Services
1381 Drilling oil and gas wells
1382 Oil and gas exploration services
1389 Oil and gas fleld services, nec
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CONSTRUCTION

~e Short Title Code        Short Title

15 GENERAL BUILDING CONTRACTORS 174 Masonry, Stonework, and
Plastering

152 Residential Building Construction 1741 Masonry and other stonework
1521 Single-family housing construction 1742 P1asterlng, drywall, and
1522 Residential construction, nec insulation
153 Operative Builders 1743 Terrazzo, tile, marble, mosaic
1531 Operative builders work
154 Nonresidential Building Construction 175 Carpentry and Floor Work
1541 Industrial building and warehouses 1751 Carpentry work
1542 Nonresidential construction, nec 1752 Floor laying and floor work,

nec
16 HEAVY CONSTRUCTION, EX. 176 Roofing, Siding, and Sheet

BUILDING Metal Work
1761 Roofing, siding, and sheet

161 Highway and Street Construction metal work
1611 Highway ant street construction 177 Concrete Work
162 Heavy Construction, Except Highway 1771 Concrete work
1622 Bridge, tunnel, & elevated highway 178 Water Well Drilling
1623 Water, sewer, and utility lines 1781 Water well drilling
1629 Heavy construction, nec 179 Misc. Special Trade Contractors

1791 Structural steel erection
17 SPECIAL TRADE CONTRACTORS 1793 Glass and glazing work

1794 Excavation work
17~ Plumbing, Heating, Air-Conditloning 1795 Wrecking and demolition work
I( Plumbing, heating, air-conditionlng 1796 Installing building equipment,
172 Painting and Paper Hanging nec
1721 Painting and paper hanging 1799 Special trade contractors, nec
173 Electrical Work
1731 Electrical work

MANUFACTURING

20 FOOD AND KINDRED PRODUCTS 204 Grain Mill Products
2041 Flour and other grain mill

201 Meat Products products
201]. Meat packing plants 2043 Cereal breakfast foods
2013 Sausages and other prepared meats 2044 Rice milling
2015 Poultry slaughtering and processing 2045 Prepared flour mixes and
202 Dairy Products doughs
2021 Creamery butter 2046 Wet corn milling
2022 Cheese, natural, and processed 2047 Dog and cat food
2023 Dry, condensed, evaporated products 2048 Prepared feeds, nec
2024 Ice cream and frozen desserts 205 Bakery Products
2026 Fluid milk 2051 Bread, cake, and related
203 Preserved Fruits and Vegetables products
2032 Canned specialtles 2052 Cookies and crackers
2033 Canned fruits and vegetables 2053 Frozen bakery products, except
2034 Dehydrated fruits, vegetables, soups bread
2035 Pickles, sauces, and salad dressings 206 Sugar and Confectionery
2037 Frozen fruits and vegetables Products
2e~8 Frozen specialties, nec 2061 Raw cane sugar

2
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Code        Short Title                        Code        Short T~tle

Cane sugar refining                     2252 Hosiery, nec
~. ,3 Beet sugar                                 2253 Knit outerwear mills
2064 Candy & other confectionery            2254 Knit underwear mills

products                                 2257 Weft knit fabric mills
2066 Chocolate and cocoa products           2258 Lace & warp knit fabric mills
2067 Chewing gum                               2259 Knitting mills, nec
2068 Salted and roasted nuts and seeds     226 Textile Finishing, Except Wool
207    Fats and Oils                             2261 Finishing plants, cotton
2074 Cottonseed oii mills                   2262 Finishing plants, manmade
2075 Soybean o11 mills                        2269 Finishing plants, nec
2076 Vegetable oll mills, nec           227 Carpets and Rugs
2077 Animal and marine fats and oils       2273 Carpets and rugs
2079 Edible fats and oils, nec              228 Yarn and Thread Mills
208 Beverages                                2281 Yarn spinning mills
2082 Malt Beverages                            2282 Throwing and winding mills
2083 Malt                                      2284 Thread mills
2084 Wines, brandy, and brandy spirits     229 Miscellaneous Textile Goods
2085 Distilled and blended liquors          2295 Coated fabrics, not rubberized
2086 Bottled and canned soft drinks        2296 Tire cord and fabrics
2087 Flavoring extracts and syrups, nec 2297 Nonwoven fabrics
209    Misc. Food and Kindred Products       2298 Cordage and twine
2091 Canned and cured fish and seafoods 2299 Textile goods, nec
2092 Fresh or frozen prepared fish
2095 Roasted coffee                            23     APPAREL AND O~q4ER TEXTILE
2096 Potato chips and similar snacks                 PRODUCTS
2~7 Manufactured ice
2( 9 Macaroni and spaghetti                  231 Men’s and Boys’ Suits and Coats
2099 Food preparations, nec                  2311 Men’s and boys’ suits and coats

232 Men’s and Boys’ Furnishings
21     TOBACCO PRODUCTS                         2321 Men’s and boys’ shirts

2322 Men’s and boys’ underwear
211 Cigarettes                                        & nlghtwear
2111 Cigarettes                               2323 Men’s and boys’ neckwear
212 Cigars                                     2325 Men’s and boys’ trousers
2121 Cigars                                             and slacks
213 Chewing and Smoking Tobacco            2326 Men’s and boys’ work clothing
2131 Chewing and smoking tobacco            2329 Men’s and boys’ clothing, nec
214 Tobacco Stemming and Redrylng         233 Women’s and Misses’ Outerwear
2141 Tobacco stemming and redrylng         2331 Women’s and misses’ blouses

& shirts
22     TEXTILE MILL PRODUCTS                   2335 Women’s, Juniors’, & misses’

dresses
221 Broadwoven Fabric Mills, Cotton       2337 Women’s and misses’ suits and
2211 Broadwoven fabric mills, cotton                 coats
222    Broadwoven Fabric Mills, Manmade      2339 Women’s and misses’ outerwear,
2221 Broadwoven fabric mills, manmade                nec
223 Broadwoven Fabric Mills, Wool          234 Women’s and Children’s
2231 Broadwoven fabric mills, wool                   Undergarments
224 Narrow Fabric Mills                      2341 Women’s and children’s
2241 Narrow fabric mills                                 underwear
225    Knitting Mills                             2342 Bras, girdles, and allied ’

Women’s hosiery, except socks                   garments

3

R0033282



Code        Short Title                        Code        Short Title

Hats, Caps, and Mllllnery 2452 Prefabricated wood Dulldlngs
~ 3

Hats caps, and millinery 249 Miscellaneous Wood Products236 Girls’ and Children’s Outerwear 2491 Wood preserving2361 Girls’ & children’s dresses, 2493 Reconstituted wood productsblouses 2499 Wood products, nec2369 Girls’ and children’s outerwear,
nec 25 FURNITURE AND FIXES237 Fur Goods

2371 Fur goods 251 Household Furniture238 Miscellaneous Apparel and 2511 Wood household furniture
Accessories 2512 Upholstered household furnlture2381 Fabric dress and work gloves 2514 Metal household furniture2384 Robes and dressing gowns 2515 Mattresses and bedsprings2385 Waterproof outerwear 2517 Wood TV and radio cabinets2386 Leather and sheep-llned 2519 Household furniture, necclothing 252 Office Furniture2387 Apparel belts 2521 Wood office furniture2389 Apparel and accessories, 2522 Office furniture, except woodnec 253 Publlc Buildlng & Related239 Misc. Fabricated Textile

FurnitureProducts 2531 Public buildlng & related2391 Curtains and draperies
furniture2392 Housefurnishlngs, nec 254 Partitions and Fixtures2393 Textile bags 2541 Wood partitions and fixtures

2394 Canvas and related products 2542 Partitions and fixtures except23q5 Pleating and stitching wood ’2( ~ Automotive and apparel trimmings 259 Miscellaneous Furniture &2397 Schlffll machine embroideries Fixtures2399 Fabricated textile products, nec 2591 Drapery hardware & bllnds &
shades24 LURER AND WOOD PRODUCTS 2599 Furniture and fixtures, nec

241 Logging 26 PAPER AND ~J~LIED PRODUCTS2411 Logging
242 Sawmills and Planlng Mills 261 Pulp Mills2421 Sawmills and planing mills, general 2611 Pulp mills2426 Hardwood dimension & flooring mills 262 Paper Mills2429 Special product sawmills, nec 2621 Paper mills243 Millwork, Plywood, & Structural 263 Paperboard MillsMembers 2631 Paperboard mills2431 Millwork 265 Paperboard Containers and Boxes2434 Wood kitchen cabinets 2652 Setup paperboard boxes2435 Hardwood veneer and plywood 2653 Corrugated and solid fiber2436 Softwood veneer and plywood

boxes2439 Structural wood members, nec 2655 Fiber cans, drums & similar244 wood Containers
products2441 Nailed wood boxes and shook 2656 Sanitary food containers2448 Wood pallets and skids

2657 Folding paperboard boxes2449 Wooc containers, nec 267 Misc. Converted Paper Products245 Wood Buildings and Mobile Homes 2671 Paper coated & laminated,2451 Mobile homes
packaging

4
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Code        Short Title                        Code        Short Title

Paper coated and laminated, nec       2836 Biological products exc.
~. °3 Bags: plastics, laminated, & coated            diagnostic
2674 Bags: uncoated paper & multlwall      284    Soap, Cleaners, and Toilet
2675 Die-cut paper and board                           Goods
2676 Sanitary paper products                 2841 Soap and other detergents
2677 Envelopes                                 2842 Polishes and sanitation goods
2678 Stationery products                      2843 Surface active agents
2679 Converted paper products, nec          2844 Toilet preparations

285    Paints and Allied Products
27 PRINTING AND PUBLISHING                2851 Paints and allied products

271 Newspapers                                 286    Industrial Organic Chemicals2861 Gum and wood chemicals
2711 Newspapers                                 2865 Cyclic crudes and intermediates
272    Periodicals                                2869 Industrial organic chemicals,
2721 Periodicals                                          nec
273 Books                                       287 Agricultural Chemicals
2731 Book publishing                          2873 Nitrogenous fertilizers
2732 Book printing                            2874 Phosphatic fertilizers
274 Miscellaneous Publishing                 2875 Fertilizers, mixing only
2741 Miscellaneous publishing                2879 Agricultural chemicals, nec
275    Commercial Printing                      289 Miscellaneous Chemical Products
2752 Commercial printing, lithographic     2891 Adhesives and sealants
2754 Commercial printing, gravure           2892 Explosives
2759 Commercial printing, nec                2893 Printing ink
276 Manifold Business Forms                 2895 Carbon black
27~I Manifold business forms                 2899 Chemical preparations, nec
2| o Greeting Cards
2771 Greeting cards                            29     PETROLEUM AND COAL PRODUCTS
278 Blankbooks and Bookbinding
2782 Blankbooks and looseleaf binders      291    Petroleum Refining
2789 Bookbinding and related work           2911 Petroleum refining
279 Printing Trade Services                 295 Asphalt Paving and Roofing
2791 Typesetting                                       Materials
2796 Platemaking services                     2951 Asphalt paving mixtures

and blocks28    CHEMICALS AND ALLIED PRODUCTS         2952 Asphalt felts and coatings
299    Misc. Petroleum and Coal281    Industrlal Inorganic Chemicals                  Products

2812 Alkalies and chlorine                   2992 Lubricating oils and greases
2813 Industrial gases                          2999 Petroleum and coal products,
2816 Inorganic pigments                                 nec
2819 Industrial inorganic chemicals,

nec                                         30     RUBBER AND MISC. PLASTICS
282    Plastics Materials and Synthetics               PRODUCTS
2821 Plastics materials and resins
2822 Synthetic rubber                          301    Tires and Inner Tubes
2823 Cellulosic manmade fibers               3011 Tires and inner tubes
2824 Organic fibers, noncelluloslc          302    Rubber and Plastics Footwear
283    Drugs                                       3021 Rubber and Plastics footwear
2833 Medicinals and botanicals                305    Hose & Belting & Gaskets &
2834 Pharmaceutical preparations                      Packing

Diagnostic substances                    3052 Rubber plastics hose & belting,

5
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Code        Short Title                        Code        Short Title

Gaskets, packing, & sealing           3253 Ceramic wall and floor tile
devices                                  3255 Clay refractories

306    Fabricated Rubber Products, NEC       3259 Structural clay products, nec
3061 Mechanical rubber goods                 326    Pottez~ and Related Products
3069 Fabricated rubber products, nec       3261 Vitreous plumbing fixtures
308    Misc. Plastics Products, NEC           3262 Vitreous china table &
3081 Unsupported plastics film & sheet              kitchenware
3082 Unsupported plastics profile shapes 3263 Semlvltreous table &
kitchenware
3083 Laminated plastics plate & sheet      3264 Porcelain electrical supplies
3084 Plastics pipe                             3269 Pottery products, nec
3085 Plastics bottles                          327 Concrete, Gypsum, and Plaster
3086 Plastics foam products                           Products
3087 Custom compound purchased resins      3271 Concrete block and brick
3088 Plastics plumbing fixtures             3272 Concrete products, nec
3089 Plastics products, nec                  3273 Ready-mlxed concrete

3274 Lime
31     LEA~"dER AND LEA~ER PRODUCTS          3275 Gypsum products

328 Cut Stone and Stone Products
311    Leather Tanning and Finishing          3281 Cut stone and stone products
3111 Leather tanning and finishing          329 Misc. Nonmetallic Mineral
313    Footwear Cut Stock                                 Products
3131 Footwear cut stock                       3291 Abrasive products
314    Footwear, Except Rubber                 3292 Asbestos products
3142 House slippers                            3295 Minerals, ground or treated
3143 Men’s footwear, except athletic       3296 Mineral wool

Women’s footwear, except athletic     3297 Nonclay refractories
3149 Footwear, except rubber, nec           3299 Nonmetallic mineral products,
315 Leather Gloves and Mittens                      nec
3151 Leather gloves and mittens
316 Luggage                                   33    PRIMARY METAL INDUSTRIES
3161 Luggage
317 Handbags and Personal Leather Goods 331 Blast Furnace and Basic Steel
3171 Women’s handbags and purses                      Products
3172 Personal leather goods, nec            3312 Blast furnaces and steel mills
319    Leather Goods, NEC                       3313 Electrometallurglcal products
3199 Leather goods, nec                       3315 Steel wire and related products

3316 Cold finishing of steel shapes32     S~DNE, CLAY, R~ND GLASS PRODUCTS       3317 Steel pipe and tubes
332    Iron and Steel Foundries

321 Flat Glass                               3321 Gray and ductile iron foundries
3211 Flat glass                                 3322 Malleable iron foundries
322    Glass and Glassware, Pressed or       3324 Steel investment foundries

Blown                                    3325 Steel foundries, nec
3221 Glass containers                         333 Primary Nonferrous Metals
3229 Pressed and blown glass, nec           3331 Primary copper
323 Products of Purchased Glass            3334 Primary aluminum
3231 Products of purchased glass            3339 Primary nonferrous metals, nec
324    Cement, Hydraul~c                          334    Secondary Nonferrous Metals
3241 Cement, hydraulic                          3341 Secondary nonferrous metals
325    Structural Clay Products                 335    Nonferrous Rolling and Drawing

Brick and structural clay tile         3351 Copper rolling and drawing

6
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Code Short Title Code Short Title

~3
Aluminum sheet, plate, & foil 3479 Metal coating and allied

~4 Aluminum extruded products services
3355 Aluminum rolling and drawing, nec 348 Ordnance and Accessories, NEC
3356 Nonferrous rolling and drawing, 3482 Small arms ammunition

nec 3483 Ammunition, exc. for small
3357 Nonferrous wiredrawing & insulating arms, nec
336 Nonferrous Foundries (Castings) 3484 Small arms
3363 Aluminum dle-castlngs 3489 Ordnance and accessories, nec
3364 Nonferrous die-castings exc. 349 Misc. Fabricated Metal

aluminum Products
3365 Aluminum foundries 3491 Industrial valves
3366 Copper foundries 3492 Fluid power valves &
3369 Nonferrous foundries, nec hose fittings
339 Misc. Primary Metal Products 3493 Steel springs, e~cept wire
3398 Metal heat treating 3494 Valves and pipe fittings, nec
3399 Primary metal products, nec 3495 Wire springs

3496 Misc. fabricated wire products
34 FABRICATED METAL PRODUCTS 3497 Metal foll and leaf

3498 Fabricated pipe and fittings
341[ Metal Cans and Shipping 3499 Fabricated metal products, nec

Containers
3411 Metal cans 35 INDUSTRIAL MACHINERY AND
3412 Metal barrels, drums, and pails EQUIPMENT
342 Cutlery, Handtools, and Hardware
3421 Cutlery 351 Engines and Turbines
3~3 Hand and edge tools, nec 3511 Turbines and turbine generator
¯ 5 Saw blades and handsaws sets
3429 Hardware, nec 3519 Internal combustion engines,
343 Plumbing and Heating, Except Electric nec
3431 Metal sanitary ware 352 Farm and Garden Machinery
3432 Plumbing fixture fittings and trim Electric
3433 Heating equipment, except electric 3523 Farm machinery and equipment
344 Fabricated Structural Metal Products 3524 Lawn and garden equipment
3441 Fabricated structural metal 353 Construction and Related
3442 Metal doors, sash, and trim Machinery
3443 Fabricated plate work (boiler shops) 3531 Construction machinery
3444 Sheet metal work 3532 Mining machinery
3446 Architectural metal work 3533 Oil and gas field machinery
3448 Prefabricated metal buildings 3534 Elevators and moving stairways
3449 Misc. metal work 3535 Conveyors and conveying
345 Screw Machine Products, Bolts, Etc. equipment
3451 Screw machine products 3536 Hoists, cranes, and monorails
3452 Bolts, nuts, rivets, and washers 3537 Industrial trucks and tractors
346 Metal Forglngs and Stamplngs 354 Metalworking Machinery
3462 Iron and steel forgings 3541 Machine tools, metal cutting
3463 Nonferrous forgings types
3465 Automotive stampings 3542 Machine tools, metal forming
3466 Crowns and closures types
3469 Metal stampings, nec 3543 Industrial patterns
34"7 Metal Services, NEC 3544 Special dies, tools, Jigs &
34"71 Plating and polishing fixtures

~
3545 Machine tool accessories

7
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Code        Short Title                        Code        Short Title

~
Power-driven handtools     3629 Electrical industrial
Rolling mill machinery                            apparatus, nec

3548 Welding apparatus                        363 Household Appliances
3549 Metalworking machinery, nec            3631 Household cooking equipment
355    Speclal Industry Machinery             3632 Household refrigerators and
3552 Textile machinery                                  freezers
3553 Woodworking machinery                   3633 Household laundry equipment
3554 Paper industries machinery             3634 Electric housewares and fans
3555 Printing trades machinery              3635 Household vacuum cleaners
3556 Food products machinery                 3639 Household appllances, nec
3559 Special industry machinery, nec       364    Electric Lighting and Wirlng
356 General Industrial Machinery                     Equipment
3561 Pumps and pumping equipment            3641 Electric lamps
3562 Ball and roller bearings                3643 Current-carrylng wiring devices
3563 Air and gas compressors                3644 Noncurrent-carrying wiring
3564 Blowers and fans                                   devices
3565 Packaging machinery                     3645 Residential lightlng fixtures
3566 Speed changers, drives, and gears     3646 Commercial lighting fixtures
3567 Industrial furnaces and ovens          3647 Vehicular lighting equipment
3568 Power transmission equipment, nec     3648 Lighting equipment, nec
3569 General industrial machinery, nec     365 Household Audio and Vldeo
357    Computer and Office Equipment                   Equipment
3571 Electronic computers                     3651 Household audio and video
3572 Computer storage devices                         equipment
3575 Computer terminals                       3652 Prerecorded records and tapes
3~7 Computer peripheral equipment, nec    366    Communications Equipment

3 Calculating and accounting equipment 3661 Telephone and telegraph
3579 Office machines, nec                              apparatus
358    Refrigeration and Service Machinery 3663 Radio & TV communications
3581 Automatic vending machines                       equipment
3582 Commercial laundry equipment           3669 Communications equipment, nec
3585 Refrigeration and heating equipment 367    Electronic Components and
3586 Measuring and dispensing pumps                  Accessories
3589 Service industry machinery, nec       3671 Electron tubes
359    Industrlal Machinery, NEC              3672 Printed circuit boards
3592 Carburetors, pistons, rings, valves 3674 Semiconductors and related
3593 Fluid power cylinders & actuators               devices
3594 Fluid power pumps and motors           3675 Electronic capacitors
3596 Scales and balances, exc. laboratory 3676 Electronic resistors
3599 Industrial machinery, nec              3677 Electronic coils and

transformers
36 ELECTRONIC & OTHER ELECTRIC            3678 Electronic connectors

EQUIPMENT 3679 Electronic components, nec
369    Misc. Electrical Equipment &

361    Electric Distribution Equipment                  Supplies
3612 Transformers, except electronic       3691 Storage batteries
3613 Switchgear and switchboard             3692 Primary batteries, dry & wet

apparatus                                3694 Engine electrical equipment
362    Electrical Industrial Apparatus       3695 Magnetic and optical recording
3621 Motors and generators                               media
3624 Carbon and graphite products           3699 Electrical equipment &

Relays and industrial controls                   supplies, nec
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Code        Short Title                        Code        Short Title

TRANSPORTATION EQUIPMENT                3844 X-ray apparatus and tubes
3845 Electromedlcal equipment

Motor Vehlcles and Equipment           385 Ophthalmlc Goods
3711 Motor vehicles and car bodies          3851 Ophthalmic goods
3713 Truck and bus bodies                     386    Photographic Equipment &
3714 Motor vehicle parts and                           Supplies

accessories                            3861 Photographic equipment &
3715 Truck trailers                                    supplles
3716 Motor homes                                387 Watches, Clocks, Watchcases &
372 Aircraft and Parts                                 Parts
3721 Aircraft                                     3873 Watches, clocks, watchcases &
3724 Aircraft engines & engines parts                parts
3728 Aircraft parts & equipment, nec
372 Ship and Boat Building & Repairing 39    MISC. MA/~JFACTURING INDUSTRIES
3731 Ship building and repairing
3732 Boat building and repairing            391 Jewelry, Silverware, & Plated
374 Railroad Equipment                                Ware
3743 Railroad equipment                       3911 Jewelry, precious metal
375 Motorcycles, Bicycles, and Parts      3914 Silverware and plated ware
3751 Motorcycles, bicycles, and parts      3915 Jewelers’ materials & lapidary
376 Guided Missiles, Space Vehicles,                work

Parts                                     393 Musical Instruments
3761 Guided missiles and space vehicles    3931 Musical instruments
3764 Space propulsion units and parts      394 Toys and Sporting Goods
3769 Space vehicle equipment, nec           3942 Dolls & stuffed toys

Misc. Transportation Equipment        3944 Games, toys, & children’s
3’ 2 Travel trailers and campers                      vehicles
3795 Tanks and tank components              3949 Sporting & athletic goods, nec
3799 Transportation equipment, nec          395 Pens, Pencils, Office,

Supplies
38 INSTRUMENTS AND RELATED                3951 Pens and mechanical pencils

PRODUCTS 3952 Lead pencils and art goods
3953 Marking devices

381    Search and Navigation Equipment       3955 Carbon paper and inked ribbons
3812 Search and navigation equipment       396 Costume Jewelry and Notions
382    Measuring and Controlling Devices     3961 Costume jewelry
3821 Laboratory apparatus and furniture 3965 Fasteners, buttons, needles, &
3822 Environmental controls                            pins
3823 Process control instruments            399 Misc. Manufactures
3824 Fluid meters and counting devices     3991 Brooms and brushes
3825 Instruments to measure electricity 3993 Signs & advertising
3826 Analytical instruments                            specialties
3827 Optical instruments and lenses        3995 Burial caskets
3829 Measuring & controlling devices,      3996 Hard surface floor coverings,

nec                                                 nec
384    Medical Instruments & Supplies        3999 Manufacturing industries, nec
3841 Surgical and medical instruments
3842 Surgical appliances and supplies
3843 Dental equipment and supplies

9
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TR/LNSPORTATION AND PUBLIC UTILITIES

¯ Short Title Code        Short Title

40 RAILROAD TRANSPORTATION 441 Deep Sea Foreign Trans.
of Freight401 Railroads 4412 Deep sea foreign trans.4011 Railroads, llne-haul operating of freight

401.3 Switching and terminal services 442 Deep Sea Domestic Trans.
of Freight

41 LOCAL AND INTERURBAN 4424 Deep sea domestic trans.
PASSENGER TRANSIT of freight

443 Freight Trans. on the411 Local and Suburban Transportation Great Lakes4111 Local and suburban transit 4432 Freight trans, on the4119 Local passenger transportation, Great Lakes
nec 444 Water Trans. of Freight, NEC412 Taxicabs 4449 Water trans, of freight, nec

412! Taxicabs 448 Water Trans. of Passengers
413 Interclty and Rural Bus 4481 Deep sea passegr, tr. ex. ferry

Transportation 4482 Ferries
4131 Interclty & rural bus 4489 Water passenger trans., nec

transportation 449 Water Transportation Services414 Bus Charter Service 4491 Marine cargo handling
4141 Local bus charter service 4492 Towing and tugboat service
4142 Bus charter service, except local 4493 Marinas4~ School Buses 4499 Water trans, services, nec4~ ’i School buses
417 Bus Terminal & Service Facilities 45 TRANSPORTATION BY AIR4173 Bus terminal & service facilities

451 Air Trans., Scheduled42 TRUCKING AND WAREHOUSING 4512 Air trans., scheduled
4513 Air courier services421 Trucking & Courier Services, 452 Air Trans., Nonscheduled

Ex. Air 4522 Air trans., nonscheduled4212 Local trucking, without storage 458 Airports, F1ylng Fields, &4213 Trucking, except local Services4214 Local trucking with storage 4581 Airports, flying fields, &
4215 Courier services, except by air services422 Public Warehousing and Storage
4221 Farm product warehousing & 49 ELECTRIC, GAS, AND SANITARYstorage SERVICES4222 Refrigerated warehousing &

storage 491 Electric Services4225 General warehousing & storage 4911 Electric services4226 Special warehousing & storage, nec 492 Gas Production & Distribution423 Trucking Terminal Facilities 4922 Natural gas transmission4231 Trucking terminal facilities 4923 Gas transmission & distribution
4924 Natural gas distribution44 WATER TRANSPORTATION 4925 Gas production and/or

distribution441 Deep Sea Foreign Trans. 493 Combination Utility Services
~

of Freight 4931 Electric and other services

i0
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combined
Code Short Title Code Short TitZe

Combination utilities, nec 4959 Sanitary services, nec
494 Water Supply 496 Steam and Air-Condltlonlng
4941 Water supply Supply
495 Sanitary Services 4961 Steam and alr-condltlonlng
4952 Sewerage systems supply
4953 Refuse systems 497 Irrigation Systems

4971 Irrigation systems

WHOLESALE TRADE

5015 Motor vehicle parts, used 5093 Scrap and waste materials

r~

n

n
u

,__-,
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Enclosure B

STANDARD INDUSTRIAL CLASSIFICATION CODE

AGRICUL~IRE, FORESTRY, AND FISHING

Code Short Title Code Short Title

01 AGRICULTURAL PRODUCTION-
CROPS 02 AGP, I CULTURAL PRODUCTION-

LIVEST(X:K011 Cash Grains
0111 Wheat 021 Livestock, Except Dairy and
0112 Rice Poultry
0115 Corn 0211 Beef cattle feedlots
0116 Soybeans 0212 Beef cattle, except
0119 Cash grains, nec feedlots
013 Field Crops, Except Cash Grains 0213 Hogs
0131 Cotton 0214 Sheep and goats
0132 Tobacco 0219 General livestock, nec
0133 Sugarcane and sugar beets 024 Dairy Farms
0134 Irish Potatoes 0241 Dairy farms
0139 Field crops, except cash grains, 025 Poultry and Eggs

nec 0251 Broiler, fryer, and roaster
016 Vegetables and Melons chickens
0161 Vegetables and Melons 0252 Chicken eggs
017 Fruits and Tree Nuts 0253 Turkey and turkey eggs
0171 Berry crops 0254 Poultry hatcheries
0~72 Grapes 0259 Poultry and eggs, nec
0~ ~3 Tree nuts 027 Animal Specialties
0174 Citrus fruits 0271 Fur-bearing animals and rabbits
0175 Deciduous tree fruits 0272 Horses and other equines
0179 Fruits and tree nuts, nec 0273 Animal aquaculture
018 Horticultural Specialties 0279 Animal specialties, nec
0181 Ornamental nursery products 029 General Farms, Primarily Animal0182 Food crops grown under cover 0291 General farms, primarily animal
019 General Farms, Primarily Crop
0191 General farms, primarily crop

RETAIL TRADE

55 AUTOMOTIVE DEALERS & SERVICE 557 Motorcycle Dealers
STATIONS 5571 Motorcycle dealers

559 Automotive Dealers, NEC
551 New and Used Car Dealers 5599 Automotive dealers, nec5511 New and used car dealers
552 Used Car Dealers 59 MISCELLANEOUS RETAIL5521 Used car dealers
554 Gasoline Service Stations 598 Fuel Dealers5541 Gasoline service stations 5983 Fuel oll dealers
555 Boat Dealers 5984 Liquefied petroleum gas dealers
5551 Boat dealers 5989 Fuel dealers, nec556 Recreational Vehicle Dealers
5~<I Recreational vehicle dealers

1
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SERVICES

~e Short Title Code Short Title

72 PERSONAL SERVICES 7538 General automotive repair shops
7539 Automotive repair shops, nec

721 Laundry, Cleaning, & Garment 754 Automotive Services, Except
Services                                           Repair

7211 Power laundries, family & 7542 Carwashes
commercial 7549 Automotive services, nec7212 Garment pressing & cleaners’
agents 80 HEALTH SERVICES

7213 Linen supply
7215 Coin-operated laundries and 806 Hospitals

cleaning 8062 General medical & surgical
7216 Drycleanlng plants, except rugs hospitals
7217 Carpet and upholstery cleaning 8063 Psychiatric hospitals
7218 Industrial launderers 8069 Specialty hospitals exc.
7219 Laundry and garment services, nec psychiatric

807 Medical and Dental Laboratories
75 AUTO REPAIR, SERVICES, AND 8071 Medical laboratories

PARKING 8072 Dental laboratories

753 Automotive Repair Shops 84 MUSEUMS, BOTANICAL, ZOOLOGICAL
7532 Top & body repair & paint shops GARDENS
7533 Auto exhaust system repair shops
7~4 Tire retreading and repair shops 842 Botanical and Zoological
70 5 Automotive glass replacement shops Gardens
7637 Automotive transmission repair 8422 Botanical and zoological

shops gardens

2
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 OUNTY OF LOS ANGELES
DEP~RTMENT OF PUBLIC WORK8

Y
9(}0 SOUTH FREMONT AVENUE

ALHAMBRA, CALIFORNIA 91I~.NI J31

~ THOMAS A. TID~.M ANION, DU~.~m. T~p~o~: (1111 ~l~
ADdrESS ALL CORRESPONDENCE T~

O
ALHAMBRA, CALIFORNIA ~1~-I~

October 16, 1990                                                   -

Mr. Robert P. Ghirelll
Executive officer
California Regional Water

Quality Control Board
Los Angeles Region
I01 Centre Plaza Drive
Monterey Park, CA 91754-2156

NPDES PERMIT NO. CA0061654
QUARTERLY PROGRESS REPORT

As required by the NPDES Permit issued to Los Angeles County, we
are reporting on our permit implementation activities to date.

The first-year requirements for the Santa Monica Bay Drainage
Basin, as outlined in the permit, have been examined and a work
plan prepared.    The work plan details the activities to be
performed by the Permittees and a time line for completion. To
date, two meetings have been held among the Permittees to discuss
the implementation of the first-year activities. The first meeting
was held on August 21, 1990, (agenda and work plan enclosed - see
Attachment A).

At our second Permittee meeting, on September 26, 1990, strong
negative reaction was expressed by a majority of the Permittees
regarding the proposed inventory of all through-the-curb
connections.     It was a consensus among the Permittees that
obtaining this information would require each Permittee to
literally "walk each street" within their jurisdiction. This was
v~ewed as being a resource use of very limited value considering
other more productive permit requirements.
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Mr. Robert P. Ghirelli
October 16, 1990
Page 2

Due to the concerns raised by the Permittees, a meeting was held
on October 2, 1990, between Messrs. Brian Hooper, John Mitchell and
Gary Hildebrand of this Department and yourself, Ms. Winnie Jesena
and Mr. Xavier Swamikannu of your office to discuss through-the-
curb connections. At the meeting, your staff concurred with the
County that conducting a complete inventory of all through-the-curb
connections at this time would not be an efficient use of available
resources.    It was agreed that the identification of existing
through-the-curb connections could be performed on an as needed
basis as part of the later monitoring program. Existing through-
the-curb connections could also be identified during the course of
an investigation to discover the source of an illegal discharge.
The tracking of future through-the-curb connections will be
investigated as a potential additional BMP.

Together with the various Permittees, we have been making
arrangements with the various levels of staff within our
organizations to enable us to begin the initial data gathering
activities required during the first year of the permit.

We are also currently involved in establishing the computer system
that will be used to receive, store, and manage the data to be
gathered by the various Permittees. A number of database programs
are being created that will be transmitted by floppy disk to each
Permittee. Each Permittee will then enter the required data from
within their jurisdictional boundaries into the database programs.
This data will be returned to our Department for merging into the
main database. A handout was given to the Permittees on
October 2, 1990, detailing the format of our databases and the type
of floppy disks to be provided to them. Enclosed for your review
is a copy of this handout (see Attachment B).

A letter, dated July 25, 1990, (see Attachment C) was sent to your
agency requesting a copy of all NPDES Permits issued in the
Santa Monica Bay Drainage Basin. This data will be used to assist
us in the process of identifying illegal discharges into the storm
drain system. Upon receipt, this information will be included in
our active data base supporting our permit mandated activities.
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Mr. Robert P. Ghirelli                                                                  w
October 16, 1990
Page 3                                                                       ~J

If you have any questions, please contact Mr. Gary Hildebrand at i
(818) 458-5948.

Very truly yours,

T. A. Tidemanson
Director of Public Works

AssistaqtiDeputy Director                                                               ~
Waste Mahagement Division

GWH:Idl/QPR                                                                       i~-

Enc.

cc: Permittees                                                                          ~
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WASTE DISCHARGE REGUIREMENTS/
STORMWATER/URBAN RUNOFF DISCHARGE PERMIT

(NPDES NO. CA0061654)

SAMTAMONICABAY DRAINAGE BASIN -

AUGUST 21, 1990
AGENDA

1:00 I. Welcome and Self Introductions Brian HooDer

,:15 ii. U~dat. on statu, o, th. ~.,mlttlng.o... John Hitch.,,
1:45 III. First Year Activities for Santa Monlca Bay Gary Hildebrand

Tributary Jurledlctlona

a) Define Drainage Areas
b) Rainfall Runoff, Water Quality Data
c) Determination of Exlatlng Beat

Management Practlcea
d) Plan for Development of

Stormwater/Urban Runoff Monitoring Progrm

3:00 IV. Additional Questions and Contemn John Mitchell
Gary Hildebrand

3:30 V. Future Meetings/information Sharing During Gary Hildebrand
Co, npllance Actlvltlea

4:00 Vl. Adjournment

I V/JIQ4AGENOA
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LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS

NPOES PERMIT NO. CA0061654

FIRST YEAR ACTIVITIES
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NPDES PERMIT

Introduction

On June 18, 1990, the California Regional Water Quality Control
Board, Los Angeles Region, adopted Waste Discharge Requirements for
Stormwater/Urban Runoff Discharge for Los Angeles County and
Co-Permittees (NPDES Permit No. CA0061654). The five-year permit
includes all of Los Angeles County, with the exception of Antelope
Valley. Permit compliance activities will take place in three
phases according to the following schedule:

phase I Area S~artinq Date

I. Santa Monica Bay Tributary July I, 1990
Drainage Area

II. Upper San Gabriel and July 1, 1992
Los Angeles Rivers

III. Lower San Gabriel and July 1, 1993
Los Angeles Rivers;
Santa Clarlta Valley

The intent of the permit is to control the water quality of flows
from land drainage facilities for the protection of the beneficial
uses of the receiving waters (lakes, rivers, groundwater, and the
ocean). The County of Los Angeles is the Principal Permittee, with
each of the incorporated cities, plus other entities with large
and/or significant drainage areas under their control, functioning
as Co-Permittees. The County Department of Public Works will be
the lead for the County and thereby has the obligation to
coordinate the required permit activities, including efforts of
Co-Permittees, within both unincorporated and incorporated areas.

The permit has been drafted to obtain the information necessary to
evaluate existing conditions and work toward compliance within the
varlous watershed areas. Land uses and drainage areas must be
fully defined and historical data for flow, rainfall, and water
quality compiled. All drainage systems (which, by definition,
includes street and road gutters) are to be inventoried and

identified as to source. This is intended to assureconnections
awareness of existing discharges and result in either the
permitting or exclusion of illegal or illicit discharges.

Initial controls for the improvement of water quality are to be
attempted through Best Management Practices for discharges from
varlous land uses, such as residential, commercial, and industrial.
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These BMPs may be structural, such as retention basins, wetlands,
postlng of signs at points of entry (catch basins, etc.),
groundwater recharge facilities, or nonstructural, such as public
education programs, spill response, increased cleaning and
maintenance of dralnage facilities, etc. Additionally, the control
of pollutants and erosion materials from land development and other
construction sites/activities must be addressed.

In order to facilitate our efforts, the Department of Public Works
has assigned a coordinator from it’s Waste Management Division to
each Co-Permittee.      Please see the appendix for a list of
Co-Permittees and their associated coordinator. Your coordinator.
will be available to answer any questions or concerns you may have
regarding your tasks under the first phase of the Permit. He/she
will also be contacting you periodically to insure that the various

proceeding on schedule. A~y information that youactivities are
forward to the Department of Public Works relating to permit
activities should be addressed to your coordinator.

The following pages outline the first year activities under the
permit and actions required of each Co-Permittee.
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NPDES PEPJ4IT - ACTIVITY TIME LINE

PHASE I - FIRST fEAR

1990 1991

TASK AUGISPTIOCTINOVIDECI[JANIFEBIHARIAPRIMAYIJUNIJUL

I. DEFINE DRAINAGE AREAS ....

la Provide Drain Alignments                                  I .....
(2.1.1)

lb. Provide Drainage Areas
(2.1.1)

Ic. Submit List of Disposal Facilities                           ..
(2.1.3)

Id. Submit Zoning Information                            j .....
(2.1.3)

le. Inventory of Storm Drain Connections
(2.1.9)

.... [. List of Businesses with SIC Codes
(2.1.3)

2. PROVIDE RAINFALL, RUNOFF, WATER j     ..
QUALITY DATA

(2.1.1, 2.1.2, 2.1.4)

3. DETERMINATION OF EXISTING BRP’S

3a. Submit Completed BHP Reporting Forms*
(2.1.5, 2.1.6, 2.1.7)                        I ""

3b. Submit Schedule for Early Action
BMP’s

(2.1.8)

3c. Determine Additional Regulations*

(2.1.10)

4. PLAN FOR DEVELOPMENT OF STOID~ATER/
URBAN RUNOFF MONITORING PROGRAM*

(2.1.9)

*’ ask involves meeting of Co-Permittees.

C /Idl/ATL-GWH2
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NPDES PERMIT
Co-Permittee Activities

,’~ I. pefine prai~aqe Areas

to be gathered for delineation of the variousThe information
drainage areas will be stored on a computerized mapping or
geographical information system (GIS). In order to properly
determine the various drainage areas, the following
information is needed from each jurisdiction.

a. Drain Ali~nments

For all Co-permittee owned and operated storm drai~
systems, a map (scale between 1"=400’ to i"=I,000’)
detailing the followlng information for each storm drain:
alignment, location of all manholes and their associated
station, location only of all catch basins, beginning and
ending stationing, and stationing at points of entry for
all laterals 36-inch in diameter and larger.

b.
Any existing information that is available detailing the
drainage area boundaries for each storm drain. The outer
watershed boundary for the drainage area tributary to each
storm drain 36" in diameter or greater is needed. For any
storm drain under your jurisdiction that outlets into a
storm drain belonging to another entity, the outer
watershed boundary of your storm drain should be shown
even though the size of its outlet may be less than 36"
in diameter. This information should be provided on a map
the same scale as used in (a) above.

c. Disposal Facilities

A list of active, inactive and completed dumps, landfills,
and waste disposal sites. This list should include the
name of each facility, its operator, current address,
dates of operation, and type of material allowed into the
facility. A site plan defining boundaries for each
facility should be included.

d. Zonln 
A map showing the current zoning within your jurisdiction.
The map should be between 1"=400’ to I"=i,000’ and consist
of the zoning boundaries superimposed over a base map of
the street alignment.

e. Storm Drain Connections

In order to properly locate and identify illegal
dischargers and illegal connections, an inventory of all
connections to the storm drain system ls needed.

-6- revised 10-11-90
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According to the Federal Clean Water Act, the gutter is
considered an extension of the storm drain system.
Therefore, connections to the drainage system will be
divided into two types i) through-the-curb connections and
ii) pipes connecting to the storm drain.

i) throuqh-the-curb connections - these are defined as
any onsite dralnage systems that flow through a closed
condult under the parkway and discharge through an
opening in the curb to the gutter.

ii) pipes connectinq to the storm drain - this covers all
physical connections made to the storm drain including
catch basin connector pipes. Along open channels,
this would also include any pipes which discharge onto
the channel right-of-way and those which discharge
directly into or over the channel wall.

At present, we will be inventorying only pipe connections
to the storm drain. Existing through-the-curb connections
will be identified through the monitoring program during
the conduction of an illegal discharge investigation.

A computerized database will be established to manage the
data relating to connections. You will be provided with
a floppy disk which will detail the manner in which the
connection data is to be arranged.     Having all
Co-Permittees prepare their data using the same format
will allow the Department of Public Works to easily merge
the data onto the comprehensive system. The floppy disk
will be forwarded to each Co-Permittee as soon as it is
available.

Once the information concerning existing connections to
date has been submitted, a monthly update must be
submitted to the Department of Public Works providing a
list of new and/or abandoned connections.

f. Standard Industrial Code (SIC) Classif~cat~ons for
Businesses

The Permit requires Permittees to identify the SIC
for the varlous businesses contained within each drainage
area. Therefore, each Co-Permittee is to provide a list
of all businesses and their associated SIC codes for
businesses    contained    within    the    Co-Permittee’a
~urisdiction. A computerized database will be established
to manage this data. Each Co-Permittee will be provided
wlth a floppy disk which will detail the manner in which
the business information is to be arranged. Having all
Co-Permlttees prepare their data using the same format
will allow the Department of Public Works to easily merge
the data onto the comprehensive system. The floppy disk
wlll be forwarded to each Co-Permittee as soon as it is
available.

O
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Once the information concerning existing businesses has I~
been submitted, a monthly update is to be submitted to the
Department of Public Works providing a list of new and
discontinued businesses.

O
2. Rainfall, Runoff, Water Quality Data .

The Permit requires Permittees to submit data on flow, monthly I_
precipitation, and water quality for the period 1980 to
present. Please provide the above information, if any, from --
within your jurisdiction.

3. Determination of Existinq Best Manaqement practices (~MP’s)

One of the requirements during the first year of the Permit
is the development of a plan for the implementation of early
action BMPs. An overall plan will be prepared outlining the
activities to be undertaken by each Co-Permittee. Therefore,
preparation of this plan will involve cooperation from all
Co-Permittee ’ s.

a. Existinq practices and Procedures

The first step in this process involves the researching
of your existing practices and procedures. For your
convenience and to provide uniformity in the reporting
process, a "Best Management Practices Reporting Form" is
provided in the Appendix for each of the following areas:
detection of illegal discharge/disposal practices,
regulation of pollutants from construction sites, and
any overall best management practices. This form allows
you to list the various practices and procedures for each
of the three areas along with the accompanyimg legal
authority allowing you to enforce these practices and/or
procedures.

Please be specific when detailing your procedures. For
example, the statement "we control erosion from
construction sites" is too general. We would need to know
what your standards are for eroslon control, how are they
applied, under what condltions, etc. Likewise, for the
legal authority, if you are referring to an existing

Federal, State, or local ordinance or the Uniform Building
Code, please attach a copy of the ordinance or code. If
a procedure is performed ~n your jurisdiction that is not
mandated byany law but is merely an accepted service
performed for the community, please indicate as such.
Street sweeping would be an example of this type of
procedure.

To assist you in this process and to answer any questions
you may have, a meeting will be held for all interested
Co-Permittees.    Please contact your Coordinator for
details.
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all Co-Permlttee’s have returned their completedAfter
forms, a comprehensive report will be prepared outlining
the practices and procedures performed by all
Co-Permittees. This report will be forwarded to each

O Co-Permittee for review.

b. Schedule ~or Implementation 9~ Early Action BMP’s

In the next step, each Co-Permittee will be asked to
prepare a plan with a schedule of implementation of all
early action BMPs performed within its jurisdiction. The
permit defines an "early action BMP" as "an existing
stormwater/urban runoff quality management practice whose
use has been optimized to the maximum extent possible."
Accordingly, each Co-Permittee’s plan will be reviewed and
an overall basin wide report will be prepared by the
Department of Public Works. After a public review period,
and consideration of all pertinent comments, the final
report will be prepared for submittal to the California
Regional Water Quality Control Board, Los Angeles Region
for their approval.

c. Additional Requlations Reuulred

The last step in this process is the determination of what
additional regulations are required to properly regulate
illegal discharges and disposal practices into storm
drains. A recommendation will be prepared for submittal
to a review committee. The review committee will consist

Q
of the County and any other interested Co-Permittee. If
interested, please contact your coordinator for details.
Upon approval of the recommendation(s) by the review
committee, each Co-Permittee will be requested to enact
ordinances necessary to implement the provisions of the
approved recommendation(s). A report will be prepared
documenting the results of the above activity and the
implementation plan for each Co-Permittee.

4. plan for Development of Stormwater/Urban Runoff M~nltorinq
Proqram

A committee will be established to develop the workplan for
the monitoring program. The committee will consist of the
County, RWQCB, and any interested Co-Permittee. The committee
will establish the following: listing of constituents and
parameters to be monitored, monitoring locations, and sampling
methods. If you are interested in joining this committee,
please contact your coordinator.
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APPENDIX

NPDES Permit Coordinator List

Best Management Practices Reporting Forms

n

n

CPA                                                                                                    . .
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NPDES Permit CoordinaEors

COORDINATOR                  g

Agoura Hills Tim Piask¥

Beverly Hills Tim Piasky

Culver City Tim Smith

E1 Segundo Tim Smith

Hermosa Beach Tim Smith

Inglewood Tim Piask¥

Los Angeles Tim Smith

Manhattan Beach Tim Smith

Palos Verdes Estates Tim Piaaky

Rancho Palos Verdes Tim Smith

Redondo Beach Tim Piasky

Rolling Hills Estates Tim Smith

Rolling HAlls Tim Smith

Santa Monica Tim Piask¥

Thousand Oaks Tim Piasky

Torrance Tim Piasky

West Hollywood Tim Smith

Westlake Village Tim Piasky

Ventura County Tim Piasky

Coordinator Phone Number

Tim Smith (818) 458-5966

Tim Piasky (818) 458-5969

R0033308
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0 Waste Management Division phone Number 0

Dave Yamahara (Division Head) (818) 458-3500 L

Mike Mohajer (Assist. Div. Head) (818) 458-3502

Brian Mooper (Sup. C.E. IV) (818) 458-5118

Stormwate~ Permit Proqram Phone ~umber

John Mitchell (818) 458-3537

Gary Hildebrand (818) 458-5948

Lorraine Dansb¥ (818) 458-6972

Carmen Rios (818) 458-3525

Tim Smith (818) 458-5966 U

Tim Piask¥ (818) 458-5969 n

Q Hassan EI-Deeb (818) 458-5968 U

Subodh Sinha (818) 458-6971 n

CPA2 U
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Page ~ of ~
City

Engineer

BEST MANAGEMENT PRACTICES REPORTING FORM

ISLEGAL DISCHARGES/DISPOSAL PRACTICES

Bes~ Managemen~ pFac~ces: Defined as any current practices that
directly or indirectly reduce stormwater/urban runoff pollution
into the storm drains.

What existing procedures are used to detect and address I

illegal discharges and disposal practices?J

Procedure:

~egal Authorlt~:                                             -

GWH : Idl/BMPS3

R0033310



Page __of __

~ity

Engineer

BEST MANAGEMENT pRACTICeS REPORTING FORM

CONSTRUCTION SITES

Des~ Manaqement Practices: Defined as any current practices that directly
or indirectly reduce stormwater/urban runoff pollution into the storm
drains.

What existing practices and improvement plans are used to

constructionC°ntr°l pollutantssites?in stormwater/urban runoff from

Legal Authority:

~,~ GWH:Idl/BMPSI

R0033311



Page of

City

Engineer g

BEST MANAGEMENT PRACTICES REPORTING FORM

What activities currently used in your City    I
could be considered Best Management Practices?

~e$~ Management practices: Defined as any current practices that directly
or indirectly reduce stormwater/urban runoff pollution into the storN
drains.

Procedure:

Leqal Authority (if anY):

GWH:Idl/BMPS2
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. ~ ~
Atta~t B

LOS ANGELES COUNTY
DEPARTMENT OF PUBLIC WORKS

NATIONAL POLLUTANT DISCHARGE REPORTIF:G SYSTEM

SEPTEMBER 26, 1990

The Los Angeles County Department of Public Works is developing a series of
computer programs that will allow participating agencies to enter information
required by the NPDES Permit. These programs will be provided to the
participating agencies in the following format:

I. IBM compatible PC running DOS 3.3 or greater

2. 3.5-inch 1.44mb floppydtsk

3. dBase IV Version 1.1 run ttme programs,

Instructions for using the programs and for the delivery of recorded information
to the Department will be provided with the programs. If you have any questions
regarding the operation of the computer programs, please contact David Smith,
Project Manager, Information Systems Division, at (818) 458-4127.

If you have any questions regarding the information to be collected by the
programs, please contact Gary Hildebrand, Project Manager, Stormwater Discharge
Program, Waste Management Division, at (818) 458-5948.

DS:sh
I-5/2A-NPDS
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V~
~ SOUTH I~tENONT AVENUE

ALNAM|RA. CAL|FORNIA

HOHAI ~ TID[HAN~N. ~ ADDR[~ ALL CORRES~D[~C~ T~
PO.~X I~

0
__

July 25, 1990 ~,.,,o,~    ~-3

Dr. Robert Ghirelli, D. Env.
Executive Officer
Callfornia Reglonal Water Quallty Control Board
Los Angeles Region
i01 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghirelli:

NPDES PERMIT NO. CA0061654 (CI6948)

Reference is made to NPDES Permit No. CA0061654 (CI6948), issued
to Los Angeles County. In order to properly identify legal and
illegal dlschargers to the storm drain system as required by the
permit, the County requests the following information:

i. A copy of all NPDES permits issued for storm
drain system discharges in the Santa Monica
Bay drainage area. Also indicate the storm
drain receiving the permitted discharge.

2. The most recent monitoring data associated
with each permit.

In order that we meet the compliance dates outlined in the permit,
please provide the information by October 31, 1990.

If you have any questions, please contact Hassan EI-Deeb at
(818) 458-3527.

Very truly yours,

T. A. TIDEMA~SON
Director of Public Works

~     . MITCHELL
Water Quality Section
waste Management Division

HED:slvli
PN006154
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 COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS V

ALHAMBRA, CALIFORNIA ~-I~J!
~ ~ ’J’J~- ? ~’DD’RE~S ~.L~ CORRESPONDENCE T~

, ALHAMBRA, CALIFORNIA ’l"2-l~
T

July 25, 1990                                                            ReFeRTOFKe    ~--3

Dr. Robert Ghirelli, D. Env.
Executive Officer
California Regional Water Quality Control Board
Los Angeles Region
i01 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Dr. Ghirelli:

NPDES PERMIT NO. CA0061654 (CI6948)

Reference is made to NPDES Permit No. CA0061654 (CI6948), issued
to Los Angeles County. In order to properly identify legal and
illegal dischargers to the storm drain system as required by the
permit, the County requests the following information:

i. A copy of all NPDES permits issued for storm
drain system discharges in the Santa Monica

Also indicate the stormBay drainage area.
drain receiving the permitted discharge.

2. The most recent monitoring data associated
with each permit.

In order that we meet the compliance dates outlined in the permit,
please provide the information by October 31, 1990.

If you have any questions, please contact Hassan Ei-Deeb at
(818) 458-3527.

Very truly yours,

T. A. TIDEMANSON
Director of Public Works

water Quality Section
waste Management Division

HED:slvll
PN006154
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MOt~ITER~ PARK, ~UFO~MIA 917~2|~

June 13, 1990

Mr. Orville McCollom
Deputy Director of Public Works    ~
County of Los Angeles
Department of Public Works
900 South Fremont Avenue
Alhambra, CA 91803-1331

TENTATIVE WASTE DISC~ARGE REQUIREMENTS - STORMW~TER/~RBAN RUNOFI
DISCHARGE PERMIT FOR COUNTY OF LOS ANGELES (NPDES NO, CA0061654)

On May 16, 1990, we transmitted tentative waste discharge
requirements (WDRs) for stormwater/urbanrunoff discharges to water
bodies in Los Angeles County and indicated that we received
significant comments from Heal the Bay and the Natural Resources
Defense Counsel (NRDC).

After considering comments and concerns from all parties, Board
staff has revised the tentative WDRs where appropriate. Enclosed
are copies of the revised tentative WDRs and Response to Comments.
Changes made to the WDRs transmitted on May 16, 1990, are
highlighted.

On June 18, 1990, in accordance with administrative procedures, the
Board will consider adoption of the tentative requirements. We
request that you or your representatives appear at the hearing to
present testimony and/or answer questions regarding this matter.
The meeting in which this hearing is a part will start at 9:30
a.m., in Room 1138, 107 South Broadway, Los Angeles, CA 90012.

If you have any questions, please call me at (213) 266-7510 or
Xavier Swamikannu at (213) 266-7595.

ROBERT P. GHIRELLI, D.Env.
Executive Officer

cc: Bureau of Engineering, City of Los Angeles
Natural Resources Defense Council
Heal the Bay

Enclosures
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STAFF RESPONSE TO

HEAL THE

Commen.._____~t
The i~dicator organism, enteroco~us, should be included among constituents of concern.

Enterococci bacteria have been added as one of the constituents of concern in stormc,,~ter dL~harg~.

Comment
[The permit] should include an overall goal statement-

A new F’mding that reads, "The objective of thls permit is to develop a timely, comprehensive, and
effective storrawater pollution control program to minimize pollutants In stormwater/urban runoff discharges
to water bodies in Los Angeles County" has been added to reflect your zuggestioa.

Cornmenl
Workplan for the urban runoff monitoring program should include sampling methodology _

V Sampling methodology and monitoring frequency have been added to the workplan elemena.

Comment
Add a section on the implementation of educational proFan~ _

Prov~,sions to include educational programs as early action BMPs are included in the permit. As a ~¢parate
action, EPA and State have approved 319(h) Non.Point Source monies to fund a $300,000 �ount~de Lea
A~geles Chy/County Public Information Program.

CO .,’nmee.t

~A sanitary suwey for high ent¢~’ococci densities should be developed and implemented                                                          -
Board staff agree with the need to develop sanitary surveys to investigate sources of high
de~itie~ m storm drains. The Santa Monied Bay Restoration Project will be conducting a pilot
surv~" in iU second year pathogen study. This survey when completed could serve as a model for Los
Angeles Courtly.

The RWQCB should summarize the pollutant Ioadings from permitted NPDES dischargers _

The Regional Board will maintain an information system and update pollutant Ioadings to water bodies from
permitted dischargers, as indicated in the Finding. This system is being d~veloped by UCLA under the ~ust
year storm drain study for the Santa Monied Bay Restoration Project, and current plans are to �~pand the
system to include all of Los Angeles County.

Comment
We ~-ere upset to find no new monitoring during the first two years.. At the very least, the runoff sampling
equipment and methodologies should be tested..

T~e ~o year gap between adoption of the permit and the augmentation of existing monitoring programs

I
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will allow time to determine needed modifications and evaluate e~dsting protocols. The Santa Monica Bay
Restoration Project storm drain study will dcvelop a monitoring program and, evaluate and recommend
sampling methodologies for the Santa Monica Bay watcrshed. Information gathered here can then be
transfered to evaluate the countywide monitoring program.

Comment
We recommend that permit take a land us~ approach for all BMPs.

Wc ag~¢� that it will be useful for permittcc.s to ~clect BMPs by land use patterns.

NAiL RESOURL’~ DL~$E ~OUN~_~

~e te~ ’~rly ~it" b a ~no~ ~

We do not d~gr~. Howler, the te~ "~r~ ~it" h~ b~n ~ to d~i~ the ~it ~u~ for
munid~l stockier!urban ~noff d~harg= ~fore final regualtio~ have b~n promulgat~

~mment
~� pro~s~ ~it r~uir= t~ littl~ ~ore] monitoring b n~ -~rmit m~t include numefi~
e~uent ~imtio~

~� p~s~ ~it is ~iuen to the intent of the ~n Water Act to achi~e r~u~ions ~ ~llu~t
loads in sto~tcr~urban ~noff discharg~ ~nveyed by storm d~ins. ~e monito~ng of sto~tcr
d~ch3rg~ in an ar~ that cn~mp~ ~ ~ti~ ~ an cno~o~ undcrta~ng. Much ~ne tuning ~!1
r~uir~ before an eff~vc sto~watcr q~i~ ~nagcmcnt proem ~ in p~

Numed~l ~ter quality objcctiv~ for sto~tcr d~charg~ ~11 ~ includ~ in the Pe~it no later ~an
by =h~ fi~ renal and ~rlicr when po~ibI~ Pr~cnt cffor~ to ~ntrol sto~tcr ~llution m~t
approach~ on the bas~ of B~t Management P~i~ ~MPs) which emphas~ poBu~nt load r~u~lon
at the ~ur~ ~ther than t~hnologi~! ~ntml at the "end of the pi~’.

~mment
..m~mum ~¢nt p~cti~ble’, ~on ~ ~) (3) ~) (iii), �l~rly m~ _ no delay in p~ing
man3gemcnt p~i~

~e ~un~ of ~s ~gel~ ~ well ~ ~e~l ~Pe~tt~ have on-going p~c~ that ~y
effectit+ sto~ter ma~gement pmcti~ ~e ~itt~ ~11 ~ntinue to improve the, and implement
addt~io~l p~ct/~ that have ~n identi~ ~ eff~tiv~

~mment

~s ~gel~ ~un~ entrapping a v¢~ large ar~ and more than ~ muni~paliti~ ~ng a ~pu~tion
abo~t 14 million people will be totally involv~ in the storm~ter management program ~thin thr~
of ~5uan~ of the permit and will ~ fully under permit rcquiremen~ ~thin 6 y~ after ~uan~ Far from
mo~nf too slowly, the s=ormwatcr manafcmcn[ pro;ram is an ambitious undertaking which ~1[ r~uire
c~e~[ion of the State, s~c~l lo~l afcn~, en~ronmcntal groups, and the public to implement a
~r~ble prog~m and a~mpl~h the obj~ti~

ti
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TENTATIVE

STATE OF CALIFORNIA
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION

ORDER No,

NPDES NO. CA0061654

WASTE DISCHARGE REQUIREMENTS

for
LOS ANGELES COUNTY

and
CO-PERMITrEES

The California Regional Water Quality Control Board, I.~ Angeles, (Regional Board)

I. The County of Los Angeles, in cooperation with the following cities :

~,
Agoura Hills, Beverly Hills, Culver City, El Se~undo, Hermosa Beach,
Inglewood, Los Angeles, Manhattan Beach, Rancho Palos Verdes" Redondo
Beach, Rolling Hills Estates, Rolling Hills, Santa Monica, Torrance, W~t
Hollywood, and Westlake Village, has submitted a report of waste discharge__
(NPDES permit application) dated March 15, 1990 for issuance of waste
discharge requirements for the County of Los Angeles and other cities
tributary to Los Angeles County (excluding Antelope Valley) under the~-~
National Pollutant D~charge Elimination System (NPDES Permit No.i~-~

The discharges consist of surface runoff generated from various land usesi

all the hydrologic drainage basins which discharge into water courses flowingS-"
into water bodies in Los Angeles County. The quality of these discharges L.]
varies considerably and is affected by land use, basin hydrology and geology.,
season, and the frequen  and duration of storm even=, constituen 
of concern and significance in these discharges are: total and fecal coliformu-x-~

and enterococci bacteria, total suspended solids, biochemical oxygen demand, ~
oil and.grease, heavy metals, nutrients, polychlorinated biphenyls, polycyclic Lj
aromatic hydrocarbons, pesticides and herbicides, and petroleum
hydrocarbors.

~/~/~

.
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TENTATIVE

effective stormwater pollution control program to minimize pollutants in
urban runoff/storm~ater discharges..to.wate~.bod.!,,~..io.~

Due to the complexity and networking of drainage facilities within and
tributary to Los Angeles County, the county and adjacent areas discharging
storm water into Los Angeles County are divided and prioritized into five
drainage basins for the implementation of the permit. The owners/operator~
of all facilities impacting stormwater quality will be ultimately a party to
these waste discharge requirements. The County of Los Angeles together
with the cities identified above, the initial panics filing for the system-wide
permit, are "permittees’, with the County of Los Angeles as the ’Principal
Permittee’ and the rest as ’Co-Permittees’. All other cities and recognized
entities such as Caltrans, college/university campuses, hospitals, parks,
agricultural areas, real estate developments and waste disposal faciliti~
identified in this Order, are designated ’Co-Participants’. A ’Co-Participant’
will be a ’Co-Permittee’ upon becoming an active party to the permit.

Attachments 1 and 2 show, respectively, the list of cities and a partial list of
entities designated as Co-Participants for this permit. The hst of entities will

~
be revised as necessary.

5. The County of LOs Angeles, as the ’Principal Permittee’, will obtain the
cooperation of ’Co-Participants’ to become ’co-Permittees’. The Regional-~--
Board has the discretion and authority to require non-cooperating cities
and/or entities to become ’co-Permittees’ or obtain individual stormwater
discharge permits, pursuant to 40 CFR 122.26 (a).

6. LOs Angeles County as the "Principal Permittee’ is the permit coordinator,r"k~
responsible for general administration of this Order, and coordinatingl~l
cooperation by ’Co-Permittees’, including but not limited to the"

of local self-monitoring programs and Best Management~-’~implementation
Practices, and the preparation and submittal of reports required by thi~ IA
Order.

7. Los Angeles County obtains its authority to : L-~

- control pollutants in stormwater discharge
- prohibit illegal discharges and control spills
- require compliance and carry out inspection~

2 06/08/90
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TENTATIVE

of drainage facilities in the County of Los Angeles from the Los Angeles
County. Flood Control Act and various county ordinances which address
industrial wastes and waste discharges within the unincorporated areas of
Los Angeles County and contract cities. ’Co-Permittees’ with the status of
incorporated cities have various forms of legal authority in place, such as
charters, State Code provisions for General Law cities, city ordinances and
applicable portions of Municipal Codes and the State Water Code, to
regulate stormwater/urban runoff discharges.

8. The division and prioritization of LOs Angeles County and adjacent areas
into five drainage basins for program implementation are based on
hydrological characteristics of the watersheds, perceived importance and
beneficial uses of water bodies, and the existence of an adequate
infrastructure for program implementation. The five drainage basins are :

I : Santa Monica Bay Drainage Basin

II : Upstream Los Angeles River Drainage Basin, to and
including Sycamore Canyon Channel (San Fernando
Valley);

~[~ Ill : Upper San Gabriel River (San Gabriel Valley) Drainage

IV : Lower Los Angeles River Drainage Basin -~-

V :
ClaritaL°Wer San Gabriel River Drainage Basin; and SantaV~--~Valley Basin.

Attachment 3 shows a map of Los Aageles Countywith the bound ..a~
delineations of the five drainage

Attachmentrespective populations).4 shows Co-Participant cities in LOs Angeles County (and their~:~

[ Note: Detailed maps of [he Los Angele~ County storm drain system with boundary
delineations of drainage basins are available for review at the Regional Board Offic~.]

9. A number of studies on stormwater/urban runoff pollution in the permit
areas has been conducted by agencies such as the City of Los Angeles, the

06/08/90
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TENTATIV~

Coastal Water Research Project and the SouthernSouthernCalifornia
California Association of Governments. These studie~ indicate
stormwater/urban runoff contributes significantly to the deterioration of the
quality of water bodies in Los Angeles County.

Santa Mortica Bay Restoration Project, is currently compiling and
~ummarizing data and information oa

10. The Los Angeles County Department of Public Works has an active surface
water quality monitoring program in the permit area, comprising twenty.
eight monitoring stations located at principal storm drains and water
conservation facilities.’ The Surfai:e Water QUality"~Monit0rlrig pi~dgi~
immprises the collection and analysis of dry weather water samples for
general minerals, pesticides, total petroleum hydrocarbons, heavy metals an~
bacteria (total and fecal coliform, I,W streptococci and enterococci). V01alJl~
organic constituents are tested semi-annually at selected stations. Stormwatei~
runoff is monitored three to four times annually at twenty-one stations fo~
minerals, pesticides, heaL, y metals (total and dissolved), bacteria, total and
,~rganic suspended solids, oil and grease~..b~ipc~e~i~!~.0xygen de.,~a~..~t_a!~
Prgaru.’~.~arb0n and y~01a.!i!e. 0~gar~i.~

11. The~S :~geleS:C6Unty Department"of Public Wo~;ks and some Cities hav~
on-going activities that reduce stormwater/urban runoff pollutant loads~-
These activities include periodic catch-basin cleaning and street sweeping;
public information on proper disposa! of household hazardous waste, andr_._.~
emergency responses to reports of illegal dumping, illicit disposal, illegalV~
connections, and industrial waste spills. The Los Angeles County Department L..~
of Public Works also participates and coordinates action with local, State,:",,
and Federal agencies responding to s;~ill~ and illega! dumping r~P.0rts .thatb~x~J

12. The Regional Board currently regulates industrial process and point soureeU
non-process wastewater and stormwater discharges to storm drain systems
through NPDES permits. Point source discharges including stormwater will/g\
continue to be regulated by the Regional Board. An information system will
be developed and maintained to update pollutant loadings to designated~-"~
drainage facilities and water bodies from permitted point source discharges.

4 06/08/90
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TENTATIVE

necessary information while concurrently achieving reductions in pollutan~
loads to water bodies from stormwater/urbanrunoff discharges. Numerical
water quality objectives ~ql be developed by Board staff for consideration
in the permit" renewal process and utilized for the evaluation ~: of Bes~

20. Due to the significance of the Los Angeles County Stormwater/Urban
Runoff Program, the Regional Board, in recognition of the need for public
involvement and participation in the development and implementation of an
effective program will conduct at a minimum an annual workshop, prior to
approving plans submitted by Permittees, to solicit comments and to inform
the public of the progress of the program. Comments presented will be
referred to Los Angeles County for response.

boundaries and Regional Board jurisdictions, and which are-regulated und~

22. The issuance of waste discharge requirements for this discharge is exempt
from the provisions of the California Environmental Quality Act (CEQA);
Chapter 3 (commencing with Section 21100) of Division 13 of the Public
Resources Code in accordance with Water Code Section 13389.

The Board has notified the Permittees and interested agencies and persons of its intent
to issue waste discharge requirements for this discharge and has provided them with an
opportunity to submit their written views and recommendations.

The Board, in a public hearing, heard and considered all comments pertaining to the
discharge and to the tentative requirements.

This Order shall serve as a National Pollutant Discharge Elimination System permit
pursuant to Section 402 of the Federal Clean Water Act, or amendments thereto, and
shall take effect at the end of ten days from the date of its adoption provided the
Regional Administrator, EPA, has no objections.

IT IS HEREBY ORDERED that the Permittees, in order to meet the provisions
contained in Division 7 of the California Water Code and regulations adopted thereunder,

o6/o8/9o
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TENTATIVE

and the provisions of the Clean Water Act as amended and regulations and guidelines
adopted thereunder, shall comply with the following:

1.0 COMPLIANCI~

1.1 The Permittees and Co-Permittees shall comply with the requirements
contained in this Order according to the following schedule:

DRAINAGE BASIN STARTING DATE FOR COMPLIANCE
WITH REQUIREMENTS

I. Santa Monica Bay July 1, 1990

II. Upper Los Angeles River July 1, 1992
(San Fernando Valley)

HI. Upper San Gabriel River July 1, 1992
(San Gabriel Valley)

IV. Lower Los Angeles River July I, 1993

V. Lower San Gabriel River July 1, 1993
and Santa Clarita Valley

2-0 REQUIREMENTS - YEAR 1

2.1 For each Drainage Basin, prepare and submit to the Regional Board wi
12 months of the starting date for compliance, according to the schedule"
under 1.1:.

2.1.1 Water quality data and flow data from 1980 to the present to/~
facilitate identification of sources of pollutants present in discharges/~\
from the prioritized drainage basin. "Drainage areas" in the drainage
basin are to be reported and the "drainage areas" associated with%--~
each drainage basin clearly identified.

7 o6/o8/9o
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For purposes of stormwatcr/urban runoff, a "drainage :~rea" b defined as
subdivision of a drainage basin which is unique in land use pattern, and pollutant
cbaracteristic~ and Ioadings.

Suspended Solids (TSS), and (ii) Oil and Grease, from the data sei
Df all wet weather samples collected from 1980 ta the present. The~
data will be used to establish ~uidance for. ~ar]y. ac~on..~onu’ol
iiormwater .l~ollution~

2.1.3 Additional information of a qualitative nature that would contn’bute
to i~olating and identifying sources of problems. Such information
should include but not be limited to visual observations of factors
exacerbating stormwater contamination, principal land use
classifications and Standard Industrial Code (SIC) categories of
facilities in "drainage areas", and a description of soils, dumps,
landfills, waste disposal sites and Resource Conservation and
Recovery Act (RCRA) facilities associated with each area.

~ 2.1.4 Monthly precipitation data from rain gauge stations, relevant to the
drainage basin, for the years 1980 to the present, and an estimate of
the area of impervious surfaces (including paved areas and buildin ~g,.~-.~_
roofs) within each "drainage area".

Z1.5 Documentation of existing procedures to detect and address lllegal[-~
discharges and illicit disposal practices.

2.1.6 Documentation of existing practices and improvement plans to control
pollutants in stormwater/urban runoff from construction sites.

2.1.7 Documentation of existing stormwater/urban runoff management~F
practices and existing Best Management Practices (BMPs) for the
control of pollutants in discharges from residential, commercial and ]’~
ind~trial areas.

For purposes of this permit, a Besl Mann~ernent Practice is defined
storrnwalcr quality rnanagcmcnt practi¢c thal has bcen dcrnonstrated to reduc~ LJ
stormwaterlurban runoff" constituents of concern in s~udies in the Uniled Stat{~ and

8 06/08/90
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o__r a stormwater/arban r~noff quality management practice that canelsewhere.
significantly control stormwater/urban runoff pollution.

2.1.8 Plan with schedule of implementation, for approval by the Executive
Officer,. of early action BMPs.

For purposes of this permit, an early action BMP is defined as an existing
stormwater/urban runoff quality management practice that is optimized to the
maximum ement practicable (’MEP) in efficiency for the control of stormwater
runoff pollution, such as improving the frequency of ,term drain ca,chment hasin -
cleaning or the stricter enforcement of e~ting regulations, o_~r a BMP that is not
specific to stormwateriurban runoff constituents or "drainage area" in its constituent
removal capacity and can be applied on a system.wide basi~, such as public
outreach and educational programs.

For purposes of this permit, maximum extent practicable means to the ma~mum
exqent possible, taking into account equitable considerations of synergistic, additive
and competing factors, including but not limited to gravity of the problem, fiscal
feasibility, public health risks, societal concern, and social benefits.

The PrincipaI-Permittee, in the submittal of plans and schedules to the Executive
Officer, shall demonstrate that public input has been obtained.

For purposes of this permit, public input is demonstrated by, (i) disseminating the
notice of availability of plans for review and comment, to the public at large,
environmental groups, Federal, State and local officials and other interested panics,
and (ii) addressing concerns expressed by the public.

The Board may modify the plans in response to public input received at the Board----..during its comment/review period. Permittees are required to implement the"-~--
original or modified plan on approval by the Executive Officer.

2.1.9 A workplan for the development of a stormwater/urban runoff~
monitoring program, for approval by the Executive Officer, to include~
but not be limited to the following information:

o listing of constituents and parameters to be monitored and the
rationale for their chow.�.

o listing of monitoring locations and the rationale for their
choice.

o listing of sampling methodology of choice and frequency of~"~
sampling for both wet weather and dry weather flow.

9 06/08/90
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o supplementary information that influences the design of the
monitoring plan.

The Principal-Permittee, in the submittal of the workplan to the Exec~tiv, Officer,
shall demonstrate that public input ha~ been obtained.

2.1.10Documentation that each Permittee, individually and/or jointly,
through the establishment of a .joint powers authority or a stormwater
utility, possesses adequate legal authority to operate and manage
stormwater/urbanrunoffqualitymanagementprograms, and/orplans
to obtain the necessary legal authority to regulate illegal discharges
and illicit disposal practices into storm drains, and to prosecute
violators.

_3.0 REOLrlREMENTS - YEAR ~

3.1 For each Drainage Basin, prepare and submit to the Regional Board, for
approval by the Executive Officer, within 24 months of the starting date of
compliance, according to the schedule under 1.1:

3.1.1 A monitoring program based on the approved workplan. This
program shall be designed to:

o detect accurately the constituents and parameters of concern,
in discharges indicated in the workplan, and to identify their__
possible sources.                                    "-

o identify illegal dischargers and/or locations of illicit disposal~
practices.

Monitoring reports for this program shall be submitted according to the format
frequency to tm approved by the Exccutive Officer.

3.1.2 Plan with schedule of implementation for additional BMPs, judged
appr6priate for each city or drainage basin, to control pollutants from
residential, commercial and industrial sites to the maximum extent /7~
practicable.

Both structural and non-structural BMP measures are to be evaluated at the MEP
standard. Examples of non-structural measures include catch basin cleaning, street
sweeping and public education, while controls such as detention/retention basins,

i0 06/08/90
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TENTATIVE V

grassy swales and porous pav~menu are exampl~ of structurallirstllushdiversions,
measures.

3.1.3 Plan with schedule of implementation of procedures to detect and
eliminate illegal discharges and illicit disposal practices.

3.1.4 Plan with schedule of implementation of measures to control
pollutants in surface runoff from construction sites.

The Principal Permittee, in the submittal of plans and schedules (items 3.1.2, 3.1.3, and              "~ "~
3.1.4) to the Executive Officer shall demonstrate that public input has been obtained. The               .~..~.
Board may modify the plans in response to public input received at the Board during
comment/review period. Permittees are required to implement the original or
plans on approval by the Executive Officer.

3.2 Evidence of satisfactory progress of implementation of plan and schedule for
early action BMPs.

3.3 Evidence of all requisite legal authority to regulate illegal discharges and
illicit disposal practices to drainage facilities, and to prosecute violators.

4.0 REOUIREMENTS - yEAR, ,3

4.1 For each Drainage Basin, submit to the Regional Board, within 36 months
of the starting date of compliance, according to the schedule under 1.1, the
following:

4.1.1 Evidence of satisfactory progress of implementation of plan and U
schedule for early action BMPs and additional BMPs.

4.1.2 Evidence of implementation and progress of procedures to detect andr.x_
eliminate illegal discharges and eliminate illicit disposal practices.

4.1.3 Evidence of implementation and progress of measures to eontrol~"~pollutants in surface runoff from construction sites. ’U

5.2 The Permittees shall file a report of waste discharge (ROWD), not later[J
than 180 days before the expiration date, as application for reissuance of ~

11 06/08/90

R0033328



TENTATIVE                 V

waste discharge requirements. This report of waste discharge shall include
Obut not be limited to the following:

5.2.1 Summary of the results of the monitoring program.
L

5.12 Summary of BMPs implemented and evaluations of their
effectiveness.

5.2.3 Summary of procedures implemented to detect illegal discharges and
illicit disposal practices and an evaluation of their effectiveness.

5.2.4 Summary of measures implememed to control pollutants in surface
runoff from construction sites and an evaluation of their effectiveness.

5.15 Evaluation of the need for additional BMPs, source control, and/or
structural control measures.

5.2.6 Proposed plan of stormwater/urban runoff quality management
activities that will be undertaken during the term of the next permit.

I, R~5"~’~f~PI~G~II~, Executive Officer, do hereby certify that the foregoing
is a full, true, and correct copy of an order adopted by the California
Regional Water Quality Control Board, Los Angeles Region, ~n June

o~/o819o
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Caltrans The State University System
Army C~rps of Enginee~ University of California Campu~s
Railroad Rights of Way National Forest Set’vice
Federal Hospitats Federal MilitaW FacJtiti~

[This tier ~ttt I~ t4a~t~l glurif~ ghl I~f’mit I:woc~s go tndt©st, gl:u,,t I~tlty of ~1~ ~ ~’~tltl~.]
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CITIES (AND POPULATIONS) TRIBUTARY TO DRAINAGE BASINS

Santa Monica ~BaT "=’J

Agoura Hills 19,000 Rancho Palos Verdes 46,000
Beverly Hills 34,000 Redondo Beach 64,700
Culver City 40,950 Rolling Hills 2,090
El Segundo 15,750 Rolling Hills Estates 7,8?5 ~....
Hermosa Beach 19,750 Santa Monica 96,500
Inglewood 102,300 Thousand Oaks 104,400
Los Angeles 3,400,500 Torrance 142,200
Manhattan Beach 35,300 West Hollywood 38,400
Westlake Village 8,025 Palos Verdes Estates 15,000

Ur~per Los Angeles River

Burbank 93,800 Glendale 166,100
UHidden Hills 1,950 Los Angeles 3,310,057

San Fernando 20,700

Uppcr San Gabriel River

Alhambra 74,900 Arcadia 49,100
Azusa 38,250 Baldwin Park 63,300
Bradbury 930 Ciaremont 36,550
Covina 43,250 Diamond Bar 74,120
Duarte 21,350 E! Monte 95,400
GJendora 47,400 Industry 370
lrwindale 1,230 La Canada Fllntridge 20,800
La Hahra Heights 5,450 La Puente 33,550
La Verne 30,500 Monrovia 34,000
Montebello , 58,200 Monterey Park 64,600
Pasadena 132,200 Pomona 119,000
Rosemead 47,700 San Dimas 32,500
San Gabriel 34,900 San Marino 13,800
Sierra Madre 11,250 South El Monte 18,700
South Pasadena 24,500 Temple City 31,900
Walnut 26,400 West Covina 94,200

[’[
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~ower Los A.~c~es River

Alhambra 74,900 Bell 28,250
Bell Oardenl 38,300 Carson 88,800
Commerce 11,700 Compton 93,000
Cudahy 20,700 Downey 86,800
E! Segundo 15,750 Oardenn 50,900
Glendale 166,100 Hawthorne 67,400Huntington Park 51,200 lnglewood 102,300
La Canada Fltntridge 20,800 Lakewood 76,500
Lawndale 27,300 Lomita 20,300Los Angeles 3.400,500 Lynwood 53,700
Maywood 24,650 Montebello 58,200
Monzerey Park 64,600 Palos Verdes Estates 15.000
Paramount 44,450 Pasadena 132,200Pico Rivera 57,300 Rancho Palos Verde= 46,000
Redondo Beach 64,700 Rolling Hills 2,090
Rolling Hills Estates 7,875 Signal Hill 8,150
South Gate 79,200 South Pasadena 24,500

~ Torrance 142,200 Vernon 80

Lower San Gabriel River

Artesia 14,950 Bellflower 60.900
Cerritos 58,400 Downey 86,800

~’~
Hawaiian Gardens 12,350 La Habra Heights 5.450. Lakewood 76,500 La Mirada 42,600
Long Beach 419,800 Norwalk 90,800
Paramount 44,450 P/co Rivera 57.300
Santa Clarit, 115,700 Santa Fe Springs 16,400
Signal Hill 8,150 Whittier 74.100

Population estimates are taken from Report 89 P-I published by the State of California Department of
Fiance.

The citic, of Avalon (Pop: 2,490), I.~ncaster (Pop: 82,200), and Palmdale (Pop: 45,850) which are within
Los A~gc]~ County are not part of this permit.

17 06/08/90
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STATES ENV,~ONMENTAL PROTECTK)N AGENCY..o,o.,x V215 Fremont Street
San F~anc~�o. CA 94105

0Z S FEB ~990

~ In Reply L
Refer tot W-S-2 ._

Robe~
ExecutiveOfficer
California Regional Water ~ualit¥

Control Board, Lea Angeles Region
101 Centre Plaza Drive
Honterey Park, CA 91754-2156

Dear Mr. Ghirellis

The purpose of this letter is to
tion with respect to your current efforts
mit for municipal etormwater discharges in ~he Lee ~ngelee area
prior to promulgation of EPA’e permit application regulations.

~ you will recall, an initial draft permit for etor~water
was prepared by Regional Board staff in November, 1989 end
~ expressed certain concerns ~--~-- ,~ ......... R.~gion

letter from Harry Seravda~..
8: Subsequently, a aeries of meetings was held to discuss¯ -- z ---,, ~u ~uu ua~ea Rovemoer 16,

sCormwater permitting which involved ~he City and County of Los
Angeles, representatives of the State Board, the Los Angeles
Regional Board and Region 9. The initial draft permit was
revised several times as a result of the discussions.

We believe that with some relatively minor eodificationa,
the latest draft (Revision e6 dated February 8, 1990) Is approv-
able by Region 9. q~o of our ma~or concerns with previous drafts
have been the timetable for implementation of the permit require-
ments and~the provisions for public P~cicipation in the
declslon-maklng.

The latest draft permit adequately addresses our concern
regarding the tlmetable for implementetlon of the permit re~ulre-
ments. In the Implementatlon schedule for each geogrephlo area,
the latest draft permit requires submittal within 2 years (rather
than 3) of the plan to reduce pollutant discharges to the
"maximum extent practlcable.. This is now similar to EPA’I
proposed requlatlons which would require submittal of
etormwater management plan within 2 years. Of course, we are
still concerned that implementation would be delayed for certain
areas of the County. However, given the size of the area being

............. R0033335
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I INTRODUCTION AND PURPOSE STATEMENT
V

America’s awakening to the fact that human impacts on the natural environment can have
Oserious consequences, has led to a large number of corrective actions in the form of

regulatory programs (Figure 1). The results of these regulatory programs have been both

Lgood and bad. The good news is that the air is cleaner, the water purer and the land is
treated with greater care than 20 years ago. The bad news is that the cost to implement
these programs are ever increasing to the regulatory agencies and to the regulated
community. The goal of any regulatory program is best achieved through eahancement of

1
already existing practices.

This report will compare the most recently established storm water program with the
2already established and continually expanding hazardous waste and pollution prevention

programs.

n
U
n
U
n
U
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¯                   II REGULATORY BACKGROUND
A. HAZARDOUS WASTE MANAGEMENT PKOGI~J~I

The hazardous waste program in California began with the Resource Conservation and
Recovery Act (RCRA). RCRA is a federal statute that was enacted in 1976 and amended
the Solid Waste Disposal Act of 1965. RCRA focused on improving methods of solid and
hazardous waste disposal. RCRA is implemented by the Environmental Protection Agency
(EPA) and has been amended several times resulting in a wider scope of requirements for
the proper management of both hazardous and non-hazardous waste. The Federal
Hazardous ~’iaste Program is found in Subtitle C of RCRA.        :

RCRA requires the states to develop their own hazardous waste management program and
to enact the necessary legislation to regulate hazardous waste within their jurisdiction.
California’s hazardous waste program is implemented by the Department of Toxic
Substances Control (DTSC) and was authorized by EPA in 1992. California’s state
legislation include the Health and Safety Code, Title 22 and recently enacted legislation.
Municipalities are also involved in regulating hazardous waste. In 1986, the California
legislature passed Assembly Bill (AB) 2498 requiring all municipalities in California to
prepare and implement hazardous waste management plans (HWMP) to regulate hazardous
waste, including household hazardous waste, within their jurisdiction. The HWMP
together with memoranda of understanding between the municipalities and DTSC bring
about a coordinated effort to properly manage hazardous waste in California.

B. POLLUTION PREVENTION PROGRAM

In 1989, California’s legislature passed the Hazardous Waste Source Reduction and
Management Review Act, more commonly known as Senate Bill (SB) 14. SB 14 is the first
piece of legislation in California to require h~zardous waste generators to consider source
reduction as the preferred method of managing hazardous waste. SB 14 promotes source
reduction over recycling and treatment because source reduction avoids the liability
associated with generating and managing hazardous waste. Furthermore, SB 14 is not the
typical "command and control" legislation that dictates specific levels of hazardous waste
reduction. Instead, SB 14 requires generators to examine their current hazardous waste
management practices for hazardous waste minimization opportunities and to prepare and
implement plans that detail the waste minimization alternatives for their processes. SB 14
was amended in 1992 by Senate Bill (SB) 1726 thus broadening the applicability of SB 14.
The primary agency that implements the pollution prevention program is DTSC.

In 1990 Congress enacted the Federal Pollution Prevention Act setting forth the Federal
Policy promoting pollution prevention through source reduction (Figure 6). The Act
further states that pollution that can not be prevented should then be recycled in an
environmentally sound manner, and that pollution that can not be prevented or recycled
should then be treated in an environmentally s,xfe manner. In addition, any disposal or
release of pollutants into the environment should be employed only as a last resort and
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¯ should also be conducted in an environmentally safe manner (i.e. permitted).
V

C. STORM WATER PROGRAM
0

The storm water program in California began as a result of the enactment of the 1987

LClean Water Act (CWA) amendments. Before the 1987 CWA amendments, very few
industries were regulated for storm water discharges, and there was not an established storm
water program. The 1987 CWA amendmen:s brought about the development of the storm
water program in California.

The CWA is a federal statute that was enacted in 1972 to amend the Federal Ware: 1Pollution Control Act of 1948 to control the discharge of any pollutant from a point

2source into waters of the nation by implementing the National Pollutant Discharge
Elimination System (NPDES) Program. The NPDES Program sets forth permitting
requirements for point source discharges to waters of the nation (Figure 5). The NPDES
Program is implemented by EPA or by delegated states. California was delegated by EPA
to implement the N"PDES Program in 1973. The agencies involved in implementing the
NPDES Program (i.e. permitting point source discharges) in California are the State Water
Resources Control Board and the nine Regional Boards.

The CWA has been amended several times since 1972, widening the requirements and their
applicability to point source discharges. For example, the 1987 amendments required EPA
to develop regulations for permit applications for storm water discharges associated with
industrial activities and municipal storm drain systems serving a population of 100,000 or
more. As a result of the 1987 amendments to the CWA, EPA promulgated the storm
water regulations in November 1990. Consequently, the State Water Resources Control
Board adopted two general permits: the General Permit for Storm Water Discharges
Associated with Industrial Activities, and the General Permit for Storm Water Discharges
Associated with Construction Activities. Furthermore, municipal permits were adopted
individually by the Regional Boards.

III APPLICABILITY AND IMPLEMENTATION OF THE PROGRAMS

A. HAZAIC, DOUS WASTE PROGRAM

Most of the regulations dealing with hazardous wane are found in Code 40 of the Federal
Regulations Pans 260-264, Tide 22 Division 4.5 of the California Code of Regulations, the
Heath and S~fety Code, and Title 26 of the California Code of Regulations. Title 26
~ncorporates ~11 of Tide 22 regulations applicable to hazardous waste management as well as
applicable sections from other titles, such as those for water and C£-OSHA, which also
apply to h~zardous wanes and hazardous materials.

In addition to the Federal regulations, Cal~orn~a has adopted more stringent regulations to
regulate hazardous waste. As a result you will often see that the regulations make reference
to RCP~A hazardous waste and non-RCR.A h~zardous waste. Hazardous waste ~s defined in
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Federal and State regulations as a solid waste which because of its quantity, concentration,¯ or physical characteristics may either:

I. Cause or significantly contribute to an increase in mortality or an increase in
serious irreversible, or incapacitating reversible illness.

2. Pose a substantial present or potential hazard to human health or
environment when improperly treated, stored, transported, or disposed of, or
otherwise managed.

A waste which meets any of the criteria for identification of a hazardous
waste such as toxicity, flammability, reactivity, and corrosivity.

EPA has developed three lists that include hundreds of chemical compounds that are
considered to be hazardous. When a chemical compound becomes a waste, it is compared
to EPA’s lists. If the chemical compound is listed, the chemical compound is automatically
considered to be a RCRA regulated hazardous waste and must be managed in compliance
with hazardous waste regulations. California has added several chemical compounds to
EPA’s lists. These additional chemical compounds are referred to as "California only"
regulated hazardous wastes. Waste oil for example, is not listed in EPA’s lists but it i~
listed in California’s lists. As a result, waste oil is considered to be a non-RCRA or
"California only" regulated hazardous waste. Furthermore, if a chemical compound is not
listed on any of the lists, it should be analyzed to see if it exhibits any of the four
characteristics of a hazardous waste. If the chemical compound exhibits any of the four
characteristics, it is then considered a hazardous waste.

¯ The hazardous waste regulations apply to facilities that generate hazardous waste
(generators), facilities that treat, store, or dispose of hazardous waste on-site (TSDF’s), and
facilities that transport hazardous waste (transporters) (Figure 4). Generators of hazardous
waste are required to obtain an identification number (EPA I.D. No.) from DTSC, obtain a
hazardous waste generator permit or license from the municipality, store the waste on-site
for no longer than 90 days, store the waste in containers that are in good condition and
lined with a material that is compatible with the waste, keep the containers tightly closed,
label the containers with the words "hazardous waste" and include the composition, and
physical state of the waste, name and address of the generator, and the date of accumulation
of the waste. Generators are also required to weekly impect areas where the hazardous
waste are stored and look for deterioration of the containers and containment systems,
spills, and leaks, to develop and implement a contingency plan, and to prepare maszifests
prior to shipping the waste off-site for treatment or disposal.

Due primarily to the enactment of SB 2498 requiring municipalities to develop a plan to
manage hazardous waste, including household hazardous waste, within their jurisdiction,
local government agencies permit and inspect generators Of hazardous waste for compliance
with State and local hazardous waste regulations. In addition, local government manages

4
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household hazardous waste, by establishing permanent, and mobile household hazardous
V¯ waste collection facilities. These facilities accept household hazardous waste from home

owners and from small quantity g~nerators. The household hazardous waste is often
Ocomprised of waste oil, leftover paints, paint thinners, pesticides, and empty containers.

Waste oil is sent off.site for recycling, leftover paints are used to print over graffiti, the Lpaint thinners are either reused or sent off.site to be recycled, and the rest of the waste may
be sent to a landfill for disposal. These facilities are also required to comply with generator
requirements for proper handling and storage of the hazardous waste. Also, these facilities
are inspected by DTSC for compliance with generator requirements.

TSDF’s are required to comply with the generator requirements listed above and to obtain 1either a RCRA or a non-RCRA TSDF permit from DTSC. In general, TSDF permits

2
allow facilities such as oil recycling facilities, resource recovery facilities and hazardous
waste landfills to accept hazardous waste from generators. TSDF’s in turn, may either
treat the waste to render it non-hazardous for ultimate disposal, or treat the waste to
render it usable and sell it as product, or reuse it as fuel in a process. There are additional
requirements for TSDF’s. In general, these requirements include installation of secondary
containment, proper management and use of containers, allowable volume of hazardous
waste to be treated, stored or disposed of on-site, specific treatment technologies for the
hazardous waste, allowable storage time of the hazardous waste, extensive record keeping
and reporting requirements, routine inspections of the active areas of the facility, and
installation of emergency communication devices and alarm systems. TSDF permits
(RCRA or non-RCRA) are enforced primarily by DTSC. Also, on a case by case basis
DTSC inspects TSDF’s in conjunction with the local government agendes and with EPA.

Transporters of hazardous waste (transporter) are the critical link between the generator
and the ultimate off-site TSDF. Transporters are required to comply with Subtitle C of
RCRA, the Hazardous Materials Transportation Act and with Title 22 and Health and
Safety Code transporter requirements. A transporter is defined as any person engaged in
transporting hazardous waste by air, rail, highway or water. Transporters are required to
obtain an EPA I.D. No., a hauler’s license from DTSC, obtain liability insurance in the
event of an emergency, deliver the exact amount of hazardous waste accepted from the
generator to the TSDF, maintain for three years copies of ma.,’fifest records of all the
hazardous transported, notify the Office of Emergency Services if involved in a spill of
hazardous waste. Transporters are routinely inspected by the California Highway Patrol,
and by DTSC.

B. POLLLrrION PREVENTION PROGRAM

According to SB 14, generators that produce more than 12,000 kg per year of hazardous
waste or that produce more than 12 kg per year of extremely hazardous waste are required
to develop a Hazardous Waste Management Performance Report (Report), a Source
Reduction Evaluation Review and Plan (Plan), and a Progress Report. The Report is a
retrospective document that contains a description of the generators’s current hazardous
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¯ waste management practices. The Plan is a prospective document that contains an V
evaluation of the generator’s hazardous waste streams and a list of possible source reduction

0
measures. In general, the Plan includes the facility’s general information such as standard
industrial classifiation (SIC) code, type of industrial activity, ownership of the facility, an

gestimate of the quantity of hazardous waste generated at the site, an evaluation of potential
source reduction opportunities, a time table for implementing selected source reduction
measures and a four year numerical goal to be met by implementing the source reduction
measures. The Progress Report includes an assessment on how effective the selected

" measures were at reducing hazardous waste production and releases to alLegLgi~

1mrdlia.(air, land, and water).

Generators that produce more than 500 kg per year but less than 12,000 kg per year of 2hazardous waste are required to complete a Compliance Checklist. In the checklist, the
generator is required to list the facility’s current hazardous waste management practices and
to propose source reduction measures. The Compliance Checklist requirement is aimed
solely for small quantity generators.

C. STORM ~rA~ PROGKA~

As stated in the Regulatory Background Section, the SWRCB and its nine regional boards
have been delegated to implement the NPDES program in California. As a result of the
Clean Water Act’s 1987 amendments, EPA promulgated storm water regulations on
November 1990. The regulations state that the storm water discharges from eleven
categories of industries need to obtain an NPDES Permit (Figure 7). As a result, the
SWRCB adopted the General Permit for Storm Water Discharges Associated with Industrial
Activities and the General Permit for Storm Water Discharges Associated with
Construction Activities. These General Permits are enforced by nine Regional Water                   ~w~
Quality Control Boar&. In addition, the regulations state that municipalities serving a                  ~J
population of 100,000 or more are required to obtain an NPDES Permit. As a result, the
regional boards adopted individual NPDES Permits for the municipalities within their
jurisdiction.                                                                             ~w~

The General Perafit for Storm Water Discharges Associated with Industrial Activities                   ~
applies to 11 categories of industries. Five of the eleven categories of industries are
identified by SIC code (Fugure 7). The General Permit for Storm Water Discharges                    ~,m~
Associated with Industrial Activities requires dischargers to develop and implement a storm
water pollution prevention plan (SWPPP) and to develop and implement a monitoring

t2~program. The SW’PPp should outline best management practices(BMP’s), more commonly
~Jknown as pollution prevention practices, that the facility will implement to prevent

pollutants from being discharged from the facility in storm water run-off. The monitoring
program requires the discharger to visually inspect areas of the facility where pollution
prevention practices have been implemented and to evaluate how well the pollution
prevention measures are working. The facility, commonly referred to as the discharger, is
also required to visuz[ly inspect the facility’s discharge locations and look for evidence that
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pollutants may be discharged. In addition, the discharger is required to collect storm water
¯ samples and have the samples analyzed for the presence of pollutants. Once dischargers

have obtained the information from implementing the monitoring plan, the dischargers are
required to continually strive to eliminate discharges of pollutants in storm water from
their facilities.

The General Permit for Storm Water Discharges Associated with Construction Activities
applies to construction that involves land disturbance of five acres or more, and to
construction activities that involve land disturbance of less than five acres it the
construction project is pan of a large (five acres or more) common plan of development or
sale. The permit requires dischargers to develop and implement a pollution prevention
plan that outlines BMP’s, that will prevent pollutants (sediment, lubricants, and related
construction materials) from being discharged from the site in storm water run-off.

The municipal NPDE5 Permits require municipalities to develop and implement Storm
Water Management Plans, Storm Water and Receiving Water Monitoring Plans, and enact
the necessary legal authority to prohibit discharges of pollutants into the municipal storm
drain systems. The primary goal of the municipal storm water programs is to reduce
pollutant loadings in receiving waters from urban run-off.

These permits do not contain effluent limits and do not specify methods of compliance
primarily because the storm water program focuses on pollutant elimination through
pollution prevention. The least expensive way to eliminate discharges of pollutants in
storm water is through source reduction.

IV COMPARISON OF THE PROGRAMS

The hazardous waste and the storm water program have resulted from Federal mandates
(Figure 2). These programs complement each other both at the local level and at the state
level. For example, both the storm water program and the hazardous waste management
program both regulate RCRA TSDF’s, generators, transporters and to some extent
municipalities (Figure 3). The hazardous waste regulations require that hazardous waste be
stored in sound leak proof containers and to maintain the containers closed at all times.
Compliance with this requirement may be listed as a pollution prevention measure in the
facility’s SW’PPP. The hazardous waste regulations also require facilities to conduct weekly
inspections of areas in the facility where hazardous waste is handled. One of these weekly
inspections may also be used to meet the annual inspection requirement of the Storm
Water Annual Report. Furthermore, several components in the plans, reports, and
checklists that generators are required to develop for pollution prevention may also be used
to comply with the storm water regulations. For example, source reduction measures
proposed or in place at a facility could also be included in the facility’s SWPPp. If there is
less waste generated, there is a great possibility that there won’t be waste stored outside the
facility and exposed to storm water.
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Municipalities can also benefit by integrating the municipal storm water program with the Vmunicipal hazardous waste program. In inspecting generators for compliance with

O
hazardous waste regulations, municipalities could at the same time inspect for compliance
with local storm water ordinances. Municipalities would thus conduct dual media
inspections (land, and water) and cut down on the types of inspections of facilities and on Lthe costs that would be associated with developing separate inspection programs.

At the state level, the storm water program and hazardous waste programs can benefit by
exchanging information on commonly regulated facilities. For example, DTSC’s databases
include SIC codes of facilities currently under permit. This database can be used by the
SWRCB and the Regional Boards to target non-fliers. Also, information on any
enforcement action taken by either of the state agencies on commonly regulated facilities is

2beneficial. For example, if a facility is being charged with violating hazardous waste
regulations, there may be a possibility that the facility may a]so be violating storm water
requirements.

Furthermore, the broadness and non-specificity of the storm water regulations should be
taken advantage to incorporate and enhance existing regulatory programs such as the
hazardous waste program and the pollution prevention program.

V RECOMMENDATIONS / CONCLUSION

In conclusion, there is a great need to integrate the existing hazardous waste, pollution
prevention and the storm water programs at the local and state level. These three
environmental programs have the goal of protecting human health and the environment
Both local and state government agencies should explore in more detail the possibility that
the hazardous waste, pollution prevention and storm water programs can be either
coordinated or integrated to better achieve the programs’ goal.

R0033346





¯ V
0
L

A. HAZARDOUS WASTE MANAGEMENT PROGRAM

1. List of Agency Contacts
ii.Order Form for the Regulations

iii. List of Guidance Documents 2

R0033348



California Environmental Protection Agenc

Department of Toxic Substances Control

P.O. Box 806
Sacramento, CA 95812-0806

(916) 322-3670

~.= or Toxic S.~ Coou~

(9J6) Z5.5-3.54~
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A. HAZAP, DOUS WASTE PROGKAM=                                                   L

SOLID WASTE DISPOSAL ACT

KESOUKCE CONSEKVATION AND KECOVEKy ACT

HEALTH AND SAFETY CODE

CAUFOKNIA CODE OF KEGULATIONS, TITLE 22, DMSION 4..~

2CODE OF FEDEKAL REGULATIONS ; TITLE 40; PAKT$ 260-264

EPA NOTIFICATION OF HAZARDOUS WASTE ACTIVITY
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B. POLLLrFION PREVENTION PROGRAM

i. List of Agency Contacts
ii. Order Form for the Regulations

iii.List of Guidance Documents

;:

I’I

12
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¯ California Environmental Protection A enc
Department of Toxic Substances Control

P.O. Box 806
Sacramento, CA 95812-0806

(gl s) 322-3s70

10151 i~ W-y, S~i~e .I

(916) 2~-3.~5
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California Departmenl of Toxic Subslances Control ¯ Technology Clearinghouse . Nave
r. 1993All reports are available at no cost to businesses, individuals, and governmen

¯ 0are apprapriately price& Current and ob$olet .,.,~,~: .......... t agfncws throughout California. Video
of Toxic Subszances Control e, ....... m are avauao,e as relerences at the C, lifornia Departme:

j L

(DTSC) Librar~ and at select California Reposilory libraries.

HAZARDOUS WASTE SOURCE REDUCTION AND
103 Used Oil: itandling, Slorage, aadTram.MANAGEMENT REVIEW ACT (SBi4)--The preferred

port for Recycling (t992, 8 pp.)approach to waste minimization i~ source reduction. Source
I~cus~es Cahi’oc~ix rei~ulal~ons on handlinl uora~e andreducoon is any activity Ih~t prevents or reduces the generatlan
.’a~spo. of u~ed od for t~¢vchn-- ~ .....-’ - " ’Of ttaZardous waste: ~ does #eo~ mean reducing the volume or .......

~ =,spo~ d~oxi~#y of an already generated waste.
IIM Used Oil Filters: Handling, Storage, and ¯

2
Order_~._.~# __ ". Title Transport for Recycling ( 1992, 4 pp.)

Oath the ex~ng of managing and dispo~mg of" uted oil fiher~~ .’" 00l Guidance Manual for the Hazardous Waste t~.~ck~, ,,as~e ~nd ,~r,n[ ,hem no ~e if*he). ~re haz~eous
be avou~d ,f they a~Source Reduction and Managemenl Revie~ Act of
~quffemenl~. pecy¢led m mccondance with these C~i(om~1989 (Includes Appendices) ( 1993, 159 pp.)

105 Lighting Wastes (1992.2 pp.)
mmim~zalmn o~poflUnll~ ~ �;~lle ¯ p|~n to lmpleffx-m

flm)l~sCtnl ill[hI IUbeS ~d hl[h mlentily di~hlqze lamp~.~’orkabl¢ ahem¯byes G~lor~ of htz~’dOu~ tasle Ifl eX~’SS Of
I06 Contaminated Container Regulations ( 1993.4 pp.)a.mounl~ sp~Jr:ed m the Act msas! P~’pa~ I SO~r~¢ Reductto~

Evaluation Revte~ and Plan. ¯ Ha.z~’dous Wasl¢ Ma~age~enl
Dt,.cus~s C’ih fc~"Rla r~L~u|i]o~ o~ mana~emen! of ¢oolamet~P~r~orrnance Report. and ¯ prot, ress Report acc~fdin,~ to ¯ fixed p~v~ou,,ly held hazardous milenxls. The resu|llio~, set fo~’th¯ hme schedule, befi~l~cm of ¯’emply �o~.tame(" and esl¯b|ishecl

-’~"002 SB 14 Update (1993.3 pp.)
eunhe.g;u~mn. "emg,)~"�o~tamer. frompracr:ces thai. if m~t, v, ould gx~mpl management

Informs ~eader~ of the latest ch~ge~ affecting the m~plemem, tlion
of the Haza:dou~ ~.’asle S~rce Redt,’cti~ a~d Management

.Re~te~ Actor ~89. Th’slssved~’us~si.h~iviJlibdll) ofnew WASTE MINIMIZATION FAC’r SHEETS--Asummnr~of
. md~t~ platting, and Ihe ~$ulu, [ram ta~l year’s su~ey¯ ~aste ~unun~mon methods for Ip¢c~ iadu~tri¢$.

"" 003 Changes for 1993 to the Hazardous Waste Source~.Q..~.L# Ti~Reduction and Management Review Act of 1989 200 Waste Minimization Can Work for Yoo(1993, 2 pp.) .
(1992.4 pp.)Th~t bmchu~ summ~zes the ~’quimmenu. f~ ¯ gene~t~- who it

sub~l te the Act Included is informat,~ thou! the amendmem$
~ t~:hmq~es Io~ b~$ net.s.

IJPr°p°se0 bY Senate Bd| 1726 adored by Statutes of 1992 as.
A t~mm~rY of general haz,v~s waste minimoJt io~ de fin¯team

C~e~ S53. 201 Aere~pace Industry ( 1992.4 pp.)¯ 202 Automotive Paint Shops ( 1992, 4 pp.)
l~i~

,.,t- 004 Hazardous Waste Soorte Reduction Compliance
203 Automotive Repair Shops (1989, 4 pp.)Checklist (1993.21 pp.)

$B ! 726 amends SB 14 ~ required the I:~m to ~lra~elop t ~ Building Construction ( 1992, 4 pp.)
IJ�omphanee ¢h~k|Js~ as ¯ subst~tule format f~ |be Source 205 Commercial Printing Industry ( ! 992, 4 pp.)Rcdt.~tlor) EviJuxtio~ ReYj~w ~ p~. The Compliance C’ht~kllU

~0~ Metal Finishers ( 199 I, 4 pp.)
can he used bY generawr~ ai~d small bt~$m~.s~s who i:e newly 207 Painl Formulators ( 1992, 4 pp.){a~ured undeT SB 172~.

208 Pesticide Formulating Industry (1992, 4 pp.)
WASTE MA]~AGEMENT FACT SHEETS--Specific 209 Printed Circuit Board Manufacturers
~nformation on handh’ng (1992, 4 pp.)
disposal

, transpo~ storage, ~ealmeat, and|or 2i0 Decorative Prating with Trivnienl C’hrome
(1992, 6 pp.)

Order # _ Tille b*’21 i Research and Educational lnstllutiom I( ! 993, 4 pp.),.":’ 100 Asbestos HanWing, Transport, and Disposal
v;"212 ~eraml¢ Products ( 1993, 4 pp.)(1993, 8 pp.)

The ~’gul¯t,o~ of aslx"slos wasle in C.aJiform¯ inc~edln~ waste
ctu~fica.on, attaJ~tc¯l methods. I~glhng. transport, jr.-�mini,

WAb~rE AUDIT STUDIES--Fadlsc~ffeassessments ofspecO~clets. an~ taxes.
#tdustr~ts ~ sAow where101 PCB Handling, Treatment, and Dislmsal
most effective, waste mi~imizatian methods can be

( 1992.6 pp.) [" ~rder #PCB ¯ -
KB cta~s~ficaho~, h~ndhng, i~u~nl, d sl:x)s~. ~nd ihe .!(}(} Aulomollv~ paint Sho~s ( t 9870 99 pp.)~hffe~nce~ I~ $~.~� ~ U.$. EPA PCB rcgul~rmqs,

301 Automolive Repairs ( t 987.69 pp.)102 Handling and Trwuport of Spenl Lead-Acid
34)2 Buttding ConslruClion Induslry (1990. 108 pp.)Slol-~£e i}atleries (1991,5 pp.)
30-3 Commerciai Printing lnduslry (1989, 137O ....~ .~x~,~ ~,.,ons *~.,o~ .~ ~ I~parv~., ,o
304 Drug Manufacturing and Procl~lng lndusPtPl~uor~, ~tnNx~ and t~ndt~ ’ (1989, 224 pp.)
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WASTE AUDIT STUDIES (¢ominued)
$22 ~,’aste Reduction Strate£ies for the Printed305 Fabricated Metal Products Indust~. Circul! Board Industry ( 1987. 115 pp.)( 1989. 188 pp.) An a,’<’~,rr~nl ol [h~" Iea,~bdl;~ ol a~h~e~ In~ sl~nll’l~’tlnl f~dUCItOfli

VPlastic Products ( 1989, 164 pp.) 516 Reduclion or Solvenl ~istes in the Eleclronics
307 General Medical and Surgical Hospitals Industry ( 19XX. 85 pp.)

O
( ] 98~, 182 pp.) He. Jell P~tcLard~ San Jo~ lacd~t~ ~ta, u~ed u~ amodel to ~tud~

Ibe I¢chnl~uc~ re’quoted Io reduce ~ ~ olume and I)pe of organiC"
308 Gold, Silver, Platinum, IndOtEtr Precious Metals tolvenl v~aste~ In the ¢icctro¢l~.s IndUstr,,, Up I,~ a ?fV~ rcdut’liO~l

¯
Producl Ind Reclamation ( 1990. 19R pp.) m o~a~c solvent waste, volun~ II Ibe [~Clhl) t-ouId be ~ahztd,

L
309 Marineyards for Maintemince lind Repair ~, uvmg the comply up Io ~,414.0OU pet’ yca~ m d~spo~al

( 1989, 156 pp.) chem,¢a~ purct~e �o~t~.
310 Me~hanlcal Equipmenl Repair Shops (Includes S02 Disposal of Heavy Metal Waste Sludges in

Addendum) ( 1990, 87 pp,) . Ceramic Products ( 1990. 103 pp.)31] Metil Finishing Industry (indui:les Addendum) A laboratory..tca!e lest tO delermme Ihe fe~txibihty of inco~oratin|
( 1988,236 pp.) heavy rr~tal sludges mlo mlnufaClunn~ ceramt¢ I~:~t~. Tht

process can be ecooom~cal and ,, technically sound3|2 Nonagricultural pesUeide Applicalion Industry
$19 Pollution Prevention A~’ssment of tee Of~ce of(1991.

313 Patnl Manufa~uring Industry ( 1989. 130 pp.) the State Printer ~ 1991.42 pp.)

2
Prov~de~ the findings, oi’ ~ poIlulio~ p~’vemion assessmenl Of Ihe314 Pesticide Formulating Industry ( 1987. 160 pp.) State Pnntmg Plant and can ~rve as a waste m~nimi~tto~316 Printed Circuit Board Manufacturer~ " Su*~l,.( [m primer,, m Cahfomta.

( 1989. 234 pp.) 521 Waste Minimization: Small Quantily Generator~317 Research and Educational Institutions at Los Angeles International Airport ( 1990, 49 pp.)
( 1988. 144 pp.)

Summarize,, Ihe results oft stud) thai involved visits |o five318 Stone, Cla.% Glass, and Collerete Produt~ ~pr~sental~v~ small-quarterly l.tenerato~ and targeted ~,va,tte
Industries ( 1991.120 pp.) , m*mmtzatton o[ u~d od and jet f~l. cleaning operalio~, lad

3]9 Thermal Metal Working Industry l~,nt
(1990. 195 pp.)

WASTE STREAM SPECIFIC INFORMATION
HAZARDOUS W’ASTE MINIMIZATION CHECK- Order # "

TitleLIST AND ASSESSMENT MANUALS--Assessment
$]l Metal ~1,’asteMana8ementAlternatives_.]98emanuals developed to hid manufacmren ~n �~ua~ng ~eir -shops/or waste minimiza~n opportunities. Symposium Proceedings ( 1989, 2~2 pp.)

¯ Contains pabe~ dehvered a~ ~wo symposia in Set, ember 19~9.
The paper~ d~scus~ metal wasle d,sposll restrictions ~Order # Title ~tlema,ves to e,spo~ ~uch as *aste I~’vemion and curtal

4~). Automotive Repair Shops { 1988, 47 pp.)’ I~cyc|in| t~chnolo~ies.

L’~"402 Metal Finishing Industry ( 1993. 143 pp.) $13 Reducing California’s Metal-Bearing Waste
403 Paint Formulators (1991, 40 pp.) Straams(1989, 174pp.)404 Pesticide Formulators ( 1990, 20 pp.) Analyzes altemal~ves to land disposal of Califocnia’s
405 Printed Circuit Board Manufacturers

.sener=,on. Source mduclm~. ~cychnl. and I/~tlmenl( 1991.31 pp.) ar~ exim,n~d.406 Auto Paint Shops ( 1992. 12 pp.) 604 Guide to Oil Waste Management Alternatives for407 Building Construction ( 1992.28 pp.)
Used Oil, Oil) Waslewater, Oily Sludge, and’" 408 Ceramic Prnduct~ ( 1993.27 pp.)
Other Wastes Resulting from the Use of Oil409 Marine Ship and Pleasure Vessel Boat ¥11r~ls
Products..-Final Report ( 1988.220 pp.)( 1993. 30 pp.) Pn’u’nt~ ~he resu~ls o~. study of ml waue

"ahema~ives. lnclu~:k~ Rgulatmns. establtshed and eme~in|
technologies, current prac,ces, eco~om~s and envlroflmemalWASTE MINIMIZATION ASSESSMENTS OF SPECIFIC ,mp~, o~’o,I *as*eFACILITIES

~ Guide to Solvent Waste Reduction Alternatives--
Order # ’rifle Final Report ( 198(~, 222 pp.)

Pr’acucal WaSle management alternatives Io land d~sposal 01a~ have
500 Aerospace Waste Minimization Project--~

~"!
potenttal foe’ Rducmg the amount and/~ tox~ctly of

Reporl (1987. 133 pp.) ~ner.~d.
A (¢~bd~ty study, was conducted to identify a~d evah~e
minlmlzat~o~ t~¢hno~;es ap~hcable to Ihe aerospace ~d

altema,ive man,a~-,nt m’a~s.
~ Pollution Prevention Technologies at General

Dynamics--Pomona, California ( 199 I, 9 pp.) ..
.4. varte:y o1’ ~,aste m:nimizattoet leehnologie$ ,t,e~ I~hnically ~
economically evaluated a~ an aerospace facihty.

R0033354



R0033355



LAND DISPOSAL. INFORMATION
G RA NTS--Findings of DTSC Grant Prate�Is.Order #                Title
Order # Title$50 I~nd Disposal Restrictions Bulletins (April 1990.

1101 California Hazardous ~aste Reduction GrantSeplember 1990. Ma~ch 1991. and December 1992.
14 pp.)                                                  Program--Grant Application Manual IUpdated

Annualh ) ( 19~4. ~b pp.)

85|    Cleanup =ppl~c|lmn IO ihe Cahft,mia Haz~rdou, ~ a~lc Redu~lion GrantW~sles Under RCRA/Non-RCRA P,o~mm lha, ,, min=~d ~ ,~ orr,~e
(19~1, 174 pp.) T~chnolog.~ [)c~rlopmenl ’ of Pollul’o~l Pre~eniion Mid

A guidance documenl on Federal ~ Sate latKI disposal
] ] 02 Hazardous Waste Reduction Technology Research.~nctm~s I’m w~.sles ieneraird from stir m’r~d~al~on. �orrective

Development, arid DtBOnSlration Grant Program¯ �lmn or o~her lypes of cleanup ~�!

(1993. I p.)852 [,and Disposal Restrk’tions Handbook (1992. 101 pp.)
Br~f de~nphtm oflbe Granl I~rim. Flhe~ Io Iwemy IffinlsP~rovi0Ys In overview, of li~ ~ Disposal Restncl~ons (LDRs) fo~
usually Iwarded each year.

~.~mem s~n0~rd~ ! 155 Hazardous Waste Reduction l~Yogram AbstracLs$’¢mral informal,on a~x~l ~� ,,manors ~nd e~emptton~ .va, labte
(1985-1991) (94 pp.)~m~r th, prognu’n. . A ce,~npilat~on of Ibe abswac|,i from Ihe H~T,~rdous Wasle ReducDo¢~853 Guidance Manual: Petitioning for Treatability Gr~, prOFCl~ �ompleled since 198~, Over 12.~ pm~¢cl~ hav¢ "

~.e,vrd fundmg IOtahng over $’/mdlwn.Variance from Hazardous Waste Xreatmenl
~rve to I~nqcr I¢chnology I~a~ne~ Io induslr).. �oo,uhinlS.Standards ( 199 I. 173 pp.) R~=ulalo~. ~d me publ~..A I,’~=a~liT)" vananee can be i~.ued if Ih~ hazardout v,.a~e

Th,~. do~un’~m outhn.es e~.~n|~l mfunnal~on Ihal mu~,l Ix. ,neludcd BIENNIA L REPORTS TO THE CALIFORNIA STATEm u~ ~� ~lt=a=,o~.
LEGISLATURE

HAZARDOUS WASTE DATA AND- Order # TitleINFORMATION ANALYSIS
1206 Alternative Technologies for Recycling andOrder #                  Title Treatment of Hazardous Wastes (Third Biennial)

900 California’s Expor~ and Imports of Hazardous ( 1986. 186 pp. )
Waste--1986 to i 988 ( 1990, 162 pp. ) h ~ ~ pu,de rm h~zardous wa~,r ~’n~ralo~ ~’~king ahernal,ve~,~¢

~t-qal~en~nl lechmque~ and ~rves a~ ¯ resource for Ibe pubIK andI..,OI~S III ~--lJlfOl’~la S InlpPSLIIe ~ inl~"~lllOl~l shq:m~nl+, of
pohc) maker,, in goverru’nenl and iMuslr~. The technologies~l.z~lous w&ue from 19~6-1988 In|em~ltml~l ~hlpmrms ire
~’on~’~cs descnbed ar~ cnitcal consideratio~ for the fo~nulalmnIocu~d mainly on maqudado¢-+ ’*a.~te I~,is|r from American of Cah~orn=+’~ hazaJ’doq~ ~te m~lag¢l’~nlcornpml~% oprfllm[ in MexK-o)

1203 Economic Implications of Waste Reduction,¯ 901 California’s Nonrecurrent H~zardous Waste
Recycling, Treatment and Disposal of Hazardou~Repoff,_ ,, :990. 148 pp )                                  W~tes IFourlh Bienniall (July 1988. 126 pp.)

hazm’dou,, v, iste. The hlsionral ~,d rur~nt S~lus dal.i ~ere
d~scussrd

tm~-’ralrd ~md ,mined ~ U’Je neat 20 yem. 1202 Alternative Technologies for the Minimization
902 Commercial Hazardous Wasle Fa~iJifies for of Hazardous Waste (Fiflh Biennial) ( 1990. 140 pp.)

Recycling, Treatment’ ~nd Disposal ( 199~. 120 pp.) : Rep~+ m ~.v+l+~ n:la.n+ to mr~,aw, e¯
mmlmlZ.=liOfl, r¢�’yclin[l. ~ Irc.a[men!Dv=c,o~ to =s~is! Cahfomm hazar~ou~ *aste [teneralor~. i~duslr)’.

~0l Pollution Prevention in California--An Overview~ Ibe $’¢neral public in Is~’~sing Ih~ rU~l R’cycllng.
and land d~spo~l
"r~ ,~Rcto~y offer, =u~g~=to~ for ~an~ ~ ~ychn~ I          ~ms (Sixth Biennial) ( 1~2.

PLANNIN~~n~ of ~e gearbox, facies, aM ~ ~l~u,on ~¢m,~ �~ =*ud,+~ ~

’O~er#                   Title ’.ALTERNATIVE TECHNOLOGY~ew and i~no~ati~t
1~ ~c~y A~u~ Plan for H~

"
~ ~e~e |etiologies.

W~te Ma~gement ( 1989. 126 pp.) Order# Title
Int~ted ~s ~le ~g~nl ~s in ~c~ ~ 12~ Appli~tion of the Polysili~te T~hn~ to H~

I~l S=tus Re~ on H~ous W=le of wrote st~s �~m,n~ ~avy ~ls h
~vem~=l f~s of ~hd=ficat,~figm~tlbih~h

(1989, 143 ~=u~ ~ ~u~r+s fu~r m~h.

~ht~,m mdust~, govern|. ~ ~lds f~ ~ y¢~ 1987.
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ALTERNATIVE TECHNOLOGY
(continued) 12]3 Alternative Technolog.x Demonstration ProJe~

Report.--Separation of Phosphor Powder. Gl~ss1201 Final Report on (~(~BA (Ceordinale Chemical
and Endcaps to Enable Recycling of Spent

Bonding Project) Phase !il t 1988.24 pp.) Fluorescen! Lamp Tubes ( 199,’{. 12 pp.)

ab’,nrpllve �|ay. Ill prO~er p~>pOrll~,~ and it ele’*’slcd lemperalu~,

uv Technolol~.~ (Technolo~.s Brief) ( 1~3.4 pp.)
]2.04 Laboratory S~ale Test~ ot’ the Clrcuinling ~.,cnbe, a hloJo~l~uH,, ba,,ed eieClrOme~’hanlcal ,.,, ~,lt"m thai m,e~,

hone manure a~ a source of m~cfobe:, Io hmde~rad~ ,,tilerBed Combustion of Spent Poll|nets---Final m~.Report {Includes Project Summary)
’ "" 1217 California Environmental Technologies and(~988. 76 pp.)

Services Directory (updated annually) ( 1993 27’)Spent po¢hner ($PL) is a Iolid w~t¢ by-pmducl of IJuminum
¯ . . .srr, chcrs 0~1 �ontam~ soluble species o/cyan,des and fluofldcs. The D,r~cm~ ¢on~s~ of an alphabetical I,~ti~g of over 1.100" "

cy~lde ~,d Jca~hab~ fluoride k.v¢ls by spec,*l~zed i~el~l’’~’’ malnces ~lVlng de’tailed infotTflaliOfl abOUl Ibe

1207 UV/Hydro~en Peroxide Tre~tmen! for Des/rue.
TREATMENT STANDARDS-.Treatmenl stondords ease.Uon of Pesticide I~den Waste--Final Repor~

(Includes Project Summar?) (1987.30 pp.) blushed by the ~S. EPA p~rsuan~ to ~ke Resource Conse~p~on
Th’s system has been rClC~’led t° be � flcct’v¢ m deg~ldmg organic

°ndRec°veryAet(RCRA)willbeadopted~ytkeDTSCforRCRA�°nt~’nmanls m water byacbem~calox~da~mflpmcess Th~ sludy wo$1e$. ~Tke DTSC ~ developing treatment standards for non.I°cu~’cs°~llbedest~li°et°fi°wJcvcl’aquc°tl’~ll)¢SlK’idt’~asle$.
RCRA W~tes.

The followin~ treatment st~m~r~s reports1208 UV/Ozone Treatment of Pesticides and
available:Groundwaters (1988.36 pp.)

Ullrav~oJei light e~a/~ed oxt~tllOfl technique lot a variety of
o~gan,� con~,n,~t~ mcl~,ng mst,~,d~s, l~o~en~d 80~ Proposed Treatment Standards for Metal-�o,~po~s. phe.ols, bew-~e. ~ o~er ~rcma.cs. Containing Aqueous Wastes ( 1988.3 i 2 pp.)1209 Composting for Treatment of Pesticide 801 A Proposed Treatment Standard for NOn-RCRA
Rinseates--Final Report (Includes ProJecl Aqueous and Liquid Organic Waste VoL 1 & I!
Summary) ( 1988.63 pp.) " ( 19<)0, 73 pp.)
T~s s~udy te~ts ~be .... 802 Treatment Standards for Asbestos-Containingop~io~ fo~ low vlabllny of aerobic �~wpostinl at i I~ealmenl

level pesl.ictde wl~te$ p~vtously tlo~l m
~’t~’asteS ( 1990.62 pp.)evapmlllon ponds m in a landfill.

"""                                        ¯ 803 Treatment Levels for Auto Shredder Waste~1215 "lrhe Construction and Assessmenrof a Biological (I 989, 88 pp.)System for Biodegradation and Recyclingof 804 Treatment Standards for Foundry Sand¯ -            Pesticide Waste (1993, 57 pp;)                           (1989. 101 pp.)
E.xpenmema! r~suhs Ind d~ta of,, biofo~ieally ba~d. ~05 Treatment Standards for Non-RCRA Fly Ash,¢tectrome~hanlcal sysle~ Ihat utes ho~e manure at a m~rc¢ of
m~-~ ~o blodeerMe pemci~e watle. Bottom Ash, Retort Ash, Bughouse Waste, and

~"" " Gas Scrubber Waste (1990. 131 pp.)1216 Pesticide Rlnsates: BiodegradaUou Technology 806 Landf’dl Criteria for NonJiquid Hazardous(Technology Brief) (1993, 4 pp.)
" ’ VVas~e ( 1988, 109Descnbe~ a b*olopca|]y Imed, etectmm~hanic~l syum t~ .,es

808 Treatment Standards for NOn-RCI~ho~ n~nur¢ at a source ol" mi~es m biod¢l’r~l¢

Organic Containing Pelroleum Hazardous
~astes (]99:2, 2~0 pp.)1210 Chlorinated ~olven! Recovery from Gl:onndwuter

809 Development of Treatmenl Standurds forIJsing Coutamirmlecl Ambersorb XE-340
Non-R(:::R~ ~olvenl ~asle (~989, 99 pp:)Carbonaceous Resin Adsorbenl~Flaal Reporl

810 Tremmenl Standards for PC:B Wlstes(includes Projecl ~ummary) ( 1991,7 pp.) " ,Pr~nl~ f~ndm~s ~d conclusions of usinl Amber-.o~b :X:~-340 ( ]988, 1~2 pp.)
C~s I~sin Mso~)¢nt Io Rmove I.l.l-tnch|oroelhan¢ 812 Implementation of SB 2093, Chapter 1417,~I¢^~ md u’,ch|o.xthylene (’TCE~ from In~d.,~er.

Statutes of 1988, Health and Safety Residuah121] Reclamation of Waste Foundry Sands: Fresno ~ Repository ( 1990, 82 pp.)
Valvesand Castings, lnc. Waste San Redamatiou

~
813 Proposed Treatment Standards for Solid¯Project (1992, 4 pp.) Wastes with Metals (1989. 195 pp.)

Detcnbes a Pm.leC~ mvo~vin| ihe m..onditiomnB and Ru~e of mo~ ¯ 814 Trr’atment Standards for Solids with Organleiof g~ wtste M..~d.
’ (199l, 63 pp.)1212 Alternative Technology Demonstration Project 815 Treatment Standards for IAquid Redox WasteRepor~-..:.Use of Kerr McGhec Chemical , ¯ ( ] 990, 98 pp.)Corporation Boiler Fly Ash as a Feedstock in the

ManuJ’acturing of Southwestern Portland Cement
Th~s PrO)cot det¢~nmed ~az ~be use of Ken. McGhe¢ fly a.th at ~
mg~.d,¢nt tn ~be manufacture of Po¢lland Cement w.~hed m a
cemenl p~’oduct IJ~l effe~ctlv¢iy Rlbdized h&Y.II’do~s k’v¢ls of
mckel Ind va~dmm p~tem m Ih¢ ath mit, md~em.
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REMEDIAL TECHNOLOGY DEMONSTRATION
1313. Soil Washing Technology for Low Volat|l|tvREPORTS--’independent. technical evaluations of new,

innovative, hazardous waste remedial technologies. Reports Petroleum H)drcx:arbons--.Verl’s Constru’clion
Compan~ ( 990. 6 pp.)

V

include details of bench., plot., or full-scale demonstration
A lull.v.-alc fi¢ld~cm~,lral,on ofu po~at,k. ,~,lprojects. The findings resuh ~ a Department conclusion re.
o,~d and ~rated h~ Veil’, C~I~II~ ~n,ga~ing th ~ projecl fea~ibifiO, and pro vMe th e technical ~xi~ for

~nyfuturepe~sforcommerc~iope~on. Re~nsaregrouped
�~0uc~e0 a~ I~ P�~�~ Tr~l~ x~l¢ m San ~and~. Cahlom~a

O

by ~pe of~eat~e~t.
Rc~al ¢ffic~¢~�, ol od I~ grea~ I, high a,
~ur~’d dunng a ~mglc ~x thigh l~ ~a~r.

STABILIZATION. O~er #
~fle

]~2 Bench.~le ~momt~tion of a Meal S~bill~.BIOL~ICAL
tion Pros for a Site In Commer~, Califo~i~

]~ A~v~G~und Bio~m~iation of BJphenyl and SJJi~te T~hn~v Co~fion ( 19~. 8Diphenyl O~de Con~minat~ ~11 ( 1991, 8 pp. ) Beth-gale test~ ,~ �~led Io evolve t~ eff~uve~s~ of
Sthcale 7~h~o~ C~h~’s ~esl m Ulblli~ ~luble

ef/~I~v~IS Of I~ve-~ bt~dlltlon of rail c~lnaled

it~lcO Ihal t~ ~d,lt~ of water ~ nutnem~. ~ I~ hlhng of 1~7 Meal S~bili~tion p~ for Municipal W~I~~ sod ~d~ed t~ �~ent~l~s of t~ �~t~m~t~ b) a~
T~Ene~v As~n C611~e 119~. 15 pp.)
A ~e-~

2

1~3 Biologi~l Remediatlon of i Fuel Control.
ef~,~ ~. of a ~mm sihcate/~nl.~d ~ess u~ Io

noted ~il Site in ~n, ~lifo~P~tek slabHt~ ~/vy ~tal c~t~t~led fly ~ ~t~ ~h ~e~led
by a mumclpal ~hd wasle.l~e~r~y c~ti~ flcillly.Environmen~l, inc, ( 1 ~, 7 pp.)
Resuhs show t~ ~S~ ~s t~ ~eni*al to ~d~ ~ubk ~lvy

’ ~g - ~g m ~ da~s m I~ccll~ SimHlr ~mo~al ~cu~d m I~ ~lrnl ~el]
~on~mtnated Soil ( I~ I, 7 pp.)!~ Bio~m~iation of Us~ OiI-Con~minated ~il it
ddfenng ~,,~ of Ponl~ Ce~nl. Ave~e ~ubkTwo Caltrans Maintenan~ Ya~u~waler
c~enl~h~ ~ si~nif~lnl]~T~hnologv Cor~tion ( I~. 10 pp.)

1310 Slli~te S~bil~tlon Pr~ for Heavy Me~
i,e. a tm~le pde . . Con~minaled Soil al the Tamco ~1~s,~¢ ~rai~on. Al Ihc ~�~ Stlc. ~ ptle was I~aled ~tlh ~

~ii~ Treatment Syslems, Inc. ( I~. 7 pp.)
w&~ u~d ~ a ~[ A full-scale ~m~Sl~h~ of a slhcile ~bihzatt~ p~e~ was

CHEMICAL
All ~ ~d ~ ~al of hydrous

co~ucled ~d c~t~,na~ed w h le~ zi~. ~ �~m~um w~

1~5 Chemi~l R~u~ion of He~avalenl Chromium
*,,,~Con~minaled ~ils for a Si~ ~ Bake~field: 1314 A S~blli~tion P~s for ~ih Conmmi~Califo~ia ( I~1.6 ~th Me~ls and Petroleum Hyd~r~Full-g£c tests ~ �~ to ~i~ ~ ef/~tive~s of a

Ben~Gabbi~ Co~ulting ~ic~ ( I ~, ] 0 pp.)
�~t~mated ~ils. ~ ~s wl~ ~eSsful at ~d~ing ~ Be~h-~ale ~st~t,~ lesls evaluated l~ eff~l~ve~ ~ a

abdHy ol ~ p~ess to tMbilize’tmali~ Hydrogen Pe~xld~ly~ ~dation P~ hydr~s �~ld ~ ~from a G~iine Con~mi~t~ Site in Fulle~on, 1315 Sulfide S~bili~llon T~hnol~. for Cop~r.Californi~En~t~h, Inc. ( I~, 20 pp.)
Con~mi~t~ Soi~Tex~ l~t~Full-gale field lesl~ we~ �~l~ Io evaluate b~ eff~iV~s

of Ensotech. I~ ’s hyd~ ~mt~/ca~lyst ~ss to ~at ~l ( I~. 7 pp.)

m ~i] but ~ tlgni~K~l diff~ ~n ~ ~h ~ess

P~SICAL                             ~E~L
1311 ~il Cleanup Sygem for I Di~l Conmmi~t~

Groundwater and ~il Conmm~l~ ~
Volat~e O~anic Com~un~ ~ Bu~k Engin~ng, inc. ( I~. 15 pp.)

An evaluah~ of ~ Aqu~lo~il V~ Ex~t~ (SVE)
line.led 5ys~m ~vei~d by A~ T~. ~

Aqu~lOx system ~hteve ~ ~t*~ of I~ d~l m ~ ~k~moved ~.87 ~t Of ~ vOlahle ~g
1312 ~U ~tox~tion U~izing an E~fing A~te

’
~ved ~ 65 ~em of t~ voluble ~� c~s f~ t~                D~er~uth C~t Asphalt

~tch pl~l ~ c~dt~led m IQ86. R~uht of ~
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REMEDIAL TECHNOLOGY DEMONSTRATION
1318 Thermal Treatment Process for ¯ Diesel.REPORTS--THERMAL (co~linued)

Contaminated Site in San Diego. California1316 Thermal Treatment of Hydraulic Fluid ( 199 I. 14 pp. )¯ "                 Contaminated SoU ( 1991.12 pp. )
al I~.nh Purification Engm,’Cnn~e. In~ ’~ Sod Cleanup S~,lem

l~ssfully ~v~ hyd~uhc fluid f~ ~

Pr~g ( 19~. 30 pp.)1317 The~ T~tment or ~eum Hyd~.

OH #6 w~ �~ucled. T~I ~lmleum hyd~s

~t y~r n~e and address clearly. ~is info~ation is al~ u~d to enter your name on our mailin8 list. If oMedn8 ~d~
Su~n~Control Send your ~rdcr ~o~ zn an env¢]orOllut~on ~evenlion and Techno]oo~ ~v.~ ......... ~. ~p~mefllP.O. Box 8~. Sacramemo. Califo~ia 95812-08~. IL you ~ve ~y questions, please contact us at (916) 322-3670.

..... ~_ Detach and return the section below.

~me
Order Form

Strut A~re~
C~

S~te ZIPPh~ Num~r: ( ) - .
Plea~ ~uest only ~ven of those publl~tions
~ ~ appli~ble to your

F~ ~ ~a~. T~ ~ ~r ~        Total Enctos~

~ E~ed ~,Oal ~ E~r~mea=l Org. Name
~ ~er (~ea~ ~ Un~emW

~pany

Str~l Addre~

C~..,                     S=te~ ZIP
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OTHER REMEDIAL TECHNOLOGY INFOIO, IATION

Order #                  Title VIDEOS

1350 Remedial Technolog) Applications Matrix for SOURCE REDUCTION
VSoils and Sludl~es (1991.1O~p.) Order #

~ille pr~.~The Rem~d~,l Te~hnolo~) Ap~hcal~m, Maln~ ~a~ developed Io
1400 H~z~rdous ~isle Minimization:

O
IOd~ and ~ludBr~ ~/~1

Planning for Success ( 1991.
~3~l Silt Cl~nup Tmlmen( T~hn~ An inle~v¢ ~{eff~ ~ SB 14: ~ H~ar~

~mma~ In~ah~ ~l~ obliged {r~ I~ ~ IO I~ I~1     Order #                       Tille

~01~) ~vt~ ~ v~ ~ have. ~ ~ in I~ ~$~
(Vid~ of I dide ~ow)~. ~vel~m~ ~t~ni ~y~tem~ ~lKable Io s,ie m~d,a:~,
( I ~ I. ~ minutes) ............................................

15.~A ihree-~ci,on vl~a~ ors slide ~. ~ ~

J~] Why ~’~te?: W~le ~nlmi~t~n for
Business {1~. 28 minu[es) ........................

¯ ~Vl~e~lal and ec~,c ~ls of ,mple~lnl

n
U
n
U
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B. POLLUTION PREVENTION PKOGKAM: O

FEDEKAL POLLUTION PKEVENTION ACT OF !~0
L

HAZAP,.DOUS WASTE SOURCE KEDUCTION AND MANAGF_MENT KEVIEW ACT

POLLLrT/ON PP~VENTION 199~: A YEAP,/N P~’VIEW

2

1~
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C. STORM WATER PROGRAM

i. List of Agency Contacts
ii. Order Form for the Regulations

iii. List of Guidance Regulations

n
u
n
U

~
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C. STOKM WATE~ PKOGKAM:

CLEAN WATER ACT

CODE OF FEDERAL REGULATIONS; TITLE 40; PAKT$ I~3, 133p 134

GENEK.KL PEKMIT FOR STORM WATEK DISCFIAKGES ASSOCIATED ~ INDUSTKIAL
ACTIVITY

SANTA ANA REGIONAL WATEK QUALITY CONTROL BOAKD QUESTION AND ANSWER
DOCIJMEN~ FOR THE GENEILKL INDUSTI~IAL STOKM WATER PERMIT
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~ Storm Water Contact.s
for the State and Regional Boards

0

~dlng O~n~ ~ {619) 241~ F~ (619) 241-~
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FIGHRE 2

Califo~a Haz~dous Califo~a’s ~DES[
Waste ~o~~ ~o~m

Generators TSDF’s ~~po~rs D~es ~~’s STO~ Other
WATER



FIGURE 3

ENVIRONMENTAL PERMITS REQUIRED O

HAZARDOUS WASTE GF-NEI~TORS AND TKEATMENT AND DISPOSAL FACHJTIES L
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F~GURE ~

PERMITTING
HIERARCHY Affected

..,(and Related Fee Rates) Businesses
1. Full Permit All RCRA facilities,

(fee rates vary by size incinerators, and landand type of facility) disposal

2. Standardized Permit All non-RCRA
(fee rates same as full, commercial off-sitevary by size and type Treatment and storage
of facility) 25201.6

3. PBR Specified non-RCRA
($1,140 a year plus onsite facilities
one-half fee for amendments, 67450.11

_~ Annual inflation adj.)

4. Conditional Authorization Many PBR eligibles If
($1,140 a year plus listed physical trtmt process
one-half fee for amendments, low concentration (750 ppm)
Annual inflation adj.) Quantity limit for some waste

_ <5:000 gall45,000 Ibs/month

5. Conditional Exemption All PBR eligible under
($100 initial year, 55 gals/500 Ibs/month
$50 a year thereafter) 25201.5, plus specified

wastes/treatment processes
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¯
FIGURE 6

HAZARDOUS WASTE MANAGEMENT HIERARCHY

8OURCE REDUCTION
REDUCE OR ELIMINATE THE USE REDUCE OR ELIMINATE THE GENERATION
OF HAZARDOUS MATERIALS OF HAZARDOUS WASTE~

~) MATERIALS SU~STITU’rlON ¯ FROCESS OR EOUIPMENT CHANGES
¯ PRODUCT SUBSTITUTION ¯ IMPROV~:D PLANT OPERATION8
¯ PRODUCT REFORMU~.ATION ¯ E~PROC~S8 I~CYCI.~G

A,R EU,SSIOHS ONSITE RECYCLINGWATER D~SCHARGSS

A,R EU’SS,O’,S OFFSITE RECYCLINGWATER DISCHARGES

wA~z~,~c~ss     ONSITE T TMENT

WA~ DI$C~RGES                                                                                                                                                                                                                 ~

RESIDUES

RESIDUALS REPOS~ORY
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What m~ Ih¢ ~n eate|odes of indus~es ~l ~ ~g~s~d ~ ~

~ ~ ~teg~es of i~,s~es ~ tk (~lowing:

Y~cilities ~bj~ to sl~ water e~uent limituti~s ~.

Facilities �lassJfi~ is SI~ 24 (~ 2434). 26 (~ 26S ~
267) 2g (~pt 293L ~. 31.32 (~ 323). 33. ~41. 373~

F~cfli~es ~,s~fi~ u SIC ~e lO ~ 14, ~cl~ing ~
~ inac~ve ~ing ~nti~s and oil ~d ~

ma~c~sl~ ~tc~iatc pr~u~s, wast~ ~ ~- ~ ~t~
~ ~e site o~ ~

4. H~d~ wutc ~t, st~ge, m dis~ fscfliti~ ~

of

S. ~dfills. ~d u~li~ti~ sit~ ~d ~ d~ ~at ~ m
bare re~iv~ ~y indus~al waste (waste ~at is ~iv~ hm
~y of~ hciliti~ de~ ~ ~y of~e 10

Fa~lities ~vdv~ in ~� r~cling of mutuals, ~�l~ing m~
~p y~ds, ~,~ r~laim~, Mtva~e y~ds, ~d aut~
~tds, includJns ~d limit~ to ~ fadliti~ dassifiM ~
SIC ~e 5015. ~3;

St~m ~ ~w~ Ze~tins facil~, includini ~
b~dtinS

~. T~s~fi~ fKfliti~ ctassifi~ ~ SIC ~ ~, 41, ~
(except 4221-25~ 43, 44, 4~, and 5171 whi~ ha~ v~i~

!0. Facflifi~ d~si~ ~ SIC ~ ~0, 2L 2~, ~, [4~, ~S, ~6~,

~5, ~6, ~ (~ ~). ~8, ~9, 4221.~ and ~a~ ha~ ~
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The WQA assesses an extensive number of wetlands, rivers,
lakes, estuaries and bays, ground water, and ocean waters.
It is impractical to provide a detailed description of each
waterbody’s quality in this report. While the table entries
are brief, they synthesize a substantial amount of data on
the quality of the State’s waters.

V. THE BAY-DELTA PROCEEDINGS AND THE WATER QUALITY ASSESSMENT

In classifying waterbodies within their geographical regions,
the San Francisco and Central Valley Regional Boards have
determined that the Bay-Delta and the major tributaries that
feed the Delta (the Sacramento River, the American River, and
the San Joaquin River) do not support all beneficial uses of
these waters. Declining fish populations and fish or
shellfish tissue contamination are the primary water resource
concerns.

This assessment is based on data available to the Regional
Boards and the State Board at the time of listing.
Information compiled by these Regional Boards for the WQA and
additional information are being used by the State Board in
their review of water quality and flow standards needed to
protect the Bay and Delta. These proceedings will result in
a new Bay-Delta water quality control plan, a State policy
for regulating pollutants, and a new water right decision.

The Bay-Delta was assessed without the benefit of a final
Bay-Delta plan. The WQA will be reconsidered on an annual
basis. This annual review process will allow the Regional
Boards and the State Board to evaluate new information made
available in the Bay-Delta proceedings.

Bay-Delta waterbodies in the WQA are highlighted by "shading"
and have a "B/D" identifier in the far right colunun. A
complete discussion of the importance of the Bay-Delta and
its particular water quality problems can be found in the
appendix.

-iv-
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The condition of the water quality reflects a lack of
data, either actual or through observation.

The Regional Boards have prepared Fact Sheets consisting of
important water quality information for the following
waterbodies: (i) those designated "impaired", (2) those
removed from the "impaired" category or from a federal list,
(3) those on the U. S. Environmental Protection Agency (EPA)
304(1) candidates’ list, (4) those known to have
controversial classifications, and (5) those considered to be
of high priority for any reason.

Fact sheets provide additional detail on the nature and
source of water quality problems, summarize current and
projected remedial or protective actions, and estimate future
funding needs. The Fact Sheet column denotes whether a
supporting document is available. Additional information on
specific waterbodies is available at the Regional Boards or
the State Board.

The federal lists column identifies waterbodies included on a
particular list. The 304(1) lists contained in this document
are the State Board’s recommendations to U. S. Environmental
Protection Agency (EPA). EPA will review the lists and make
the final determination as to which waterbodies will be on
the 304(1) lists.

IV.    WHAT DO THESE CLASSIFICATIONS MEAN?

Caution must be used in examining the water quality
classifications. In many cases, impaired waterbodies will
exhibit vastly different degrees of impairment. For example,
the American River and the New River are both listed as
impaired, yet each has very different degrees of impairment.
The American River is listed as impaired because of
infrequent episodes of acute toxicity to aquatic organisms
associated with storm induced urban runoff. Urban runoff may
also be responsible for the elevated levels of some
pesticides in fish tissue. Past mining activity is probably
responsible for chronic toxic effects not associated with
urban runoff and for elevated levels of mercury in some fish.
The New River is highly contaminated, carrying seriously

¯                    polluted water from Mexico.

There are also waterbodies high in certain constituents as a
result of natural conditions such as alkaline lakes. These
waterbodies are normally not listed as impaired because they
do not support certain beneficial uses, except in cases where
the beneficial use is listed in the Basin Plan.

-iii-                                                                I
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II. INTEGRATION OF REGIONAL WATER QUALITY ASSESSMENTS

The statewide WQA is made up of nine regional WQAs. Each of
the nine Regional Boards reviewed and edited that portion of
the statewide 1989 WQA pertaining to their respective region.
Each regional WQA then went through a formal public adoption
process. The State Board has made some changes to the
Regional Board’s WQA based upon staff recommendations and
testimony or written comments received during two public
hearings.

III. KEY TO THE 1990 WQA

The WQA includes the name of the waterbody, the hydrologic
unit number (used for surface waters representing a
subdivision of hydrologic basins developed by the Department
of Water Resources) and the classification of the water
quality condition. These classificiations are defined

A. Good=

Waters support and enhance the designated beneficial
uses.

B. Intermediate=

Waters generally support beneficial uses with an
occasional degradation of water quality. For example,
water resource has occasional degradation of water
quality determined from ambient water quality data. This
category also includes waterbodies with suspected
impairment where data are inadequate to form a definite
conclusion on the condition.

C. Impaired

Waterbodies cannot reasonably be expected to attain or
maintain applicable water quality standards. An impaired
condition may be obvious such as consistent and continued
exceedance of adopted objectives or when beneficial uses
are not protected. Certain cases, however, required the
evaluation of many sources of data to arrive at a best
professional judgement. Impaired waterbodies are
determined on the following bases: (i) designated uses
are not supported; (2) water quality impairment is
moderate to severe; (3) designated use is compromised or
limited; (4) the aquatic community is known~ to contain
toxic substances in concentrations hazardous to human
health (e.g., health advisories); (5) the aquatic
community is not fully supported or is severely stressed;
(6) fish kills are frequent or toxicity tests show
repeated acute or chronic toxicity; or (7) a numerical
measurement exceeds a specified criterion or objective.

-ii-
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WATER QUALITY ASSESSMENT NARRATIVE SUMMARY

I. INTRODUCTION

The Water Quality Assessment (WQA) is a statewide catalog of
California waterbodies, lasted according to geographical
region and waterbody type. It provides a description of each
waterbody’s current water quality and the nature and source
of possible impairments.

This document is an updated version of the WQA adopted by the
State Water Resources Control Board (State Board) in February
1989. It is designed to be an evolving document with
waterbodies to be added or deleted from specific
classifications as additional information becomes available.

The information in the WQA integrates surface water and
nonpoint source data bases (includes both surface and ground
waters), which are required by the Federal Water Pollution
Control Act, Sections 305(b) and 319. Prior to adoption of
the 1989 WQA, development and maintenance of these two water
quality data bases were separate State Board activities.
Combining the two allows a more thorough assessment of the
State’s water quality.

In addition to reporting the condition of the State’s waters
and satisfying federal reporting requirements, the WQA is an
important component of the California Clean Water Strategy
(CWS) since it provides the foundation for identifying high
priority waterbodies where corrective and/or preventative
actions are needed. The aim of the CWS is to direct the
State Board and the Regional Water Quality Control Boards’
(Regional Boards) efforts to those waterbodies where they
will have the greatest impact.

The format of the 1990 WQA is easily readable. Water
condition classifications are described as "good" -
’~intermediate" - "impaired" - "unknown"    Individual
waterbodies are listed by: (a) the Region in which they are
located, and (b) the type of water resource represented, such
as wetlands, rivers, streams, and lakes. In some cases, an
entire waterbody is included under one classification. In
other cases segments of waterbodies are listed separately
because of unique differences or problems that distinguish a
particular segment. Water quality problems for each
waterbody are described when known or suspected.
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~. ~’I~/~ō, ,-, I?
Planning Unit

RE:     1990 Water 0uality Assessment Report

Attached lea copy of the 1990 Statewide Water Quality Assessment
Report for use in your Unit(e).

Within the tables for each Region, waterbodies are sorted by type
(rivers, lakes, ground water, estuaries, bays and harbors, and
Areas of Special Biological Significance). Useful information,
such as waterbody location (hydrologtc unlt), waterbody size, water
quality, and brief problem descriptions and sources are provided.
The EPA Federal List designations are also noted, so you can
determine whether a waterbody is water quality limited, impaired
due to toxics, nonpoint sources of pollution, etc. These Federal
Lists are defined on page vi of the report. This information can
be very useful in locating waterbodies, and in the development of
permits and policies. For example, In the NPDES Program Workpla~,
it states that implementatlon of the Clean Water Strategy must be
given top priority within the workload for the NPDES Program. If
waterbodies are water quallty llmited or are on the 304(I) short
llsts, TMDL and wasteload allooatlons, Permitting and compllance
activities for these waterbodiee are to be priority activities
under NPDES Program resources.

~-     use. ¯ wi11 also De gladto answer questlons about the information contained in this report,
and the applicability for use in your program.

Plannlng also has copies of all of the other Reglonal Boards, Basin
Plans if you or your staff need to reference these reports.
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STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 90-33

ADOPTION OF WATER QUALITY ASSESSMENT INCORPORATING FEDEILAL
CLEAN WATER ACT SECTIONS 303(d), 304(1), 314, AND 319 LISTS
AND 40 CODE OF FEDERAL REGULATIONS, SECTION 131.11

WItEREAS:

1. The State Water Resources Control Board (State 8oard) is developing a list of
prioritized water quality issues as part of the Clean Water Strategy.

2. The Water Quality Assessment provides information necessary for the
development of the Clean Water Strategy.

3. The Water Quality Assessment has been compiled from the nine regional Water
Quality Assessments adopted by the respective California Regional Water
Qua]ity Control Board (Regional Board).

4. Duly noticed public hearings were conducted on January 31, 1990 and
February 15, 1990 for the purpose of public review and comment on the draft
statewide Water Quality Assessment and appropriate changes vmre made to the
assessment.

5. A proposed Water Quality Assessment document was made available to the public
on January 2, 1990.

6. Section 304(l) of the Clean Water Act, as amended in 1987, requires each state
to submit various lists of waterbodies impacted by pol]utants to the
U.S. Environmental Protection Agency (EPA).

7. The Water Quality Assessment includes the Clean Water Act Section 303(d),
304(I), 314, and 319 lists and the list required under 40 Code of Federal
Regulations (CFR), Section 131.11 for the State of California.

8. All waterbodies identified as affected by nonpoint sources constitute the
Nonpoint Source Assessment Report.

THEREFORE BE IT RESOLVED:

I. That the 1990 update of the State of California’s Water Quallty Assessment is
approved, including the lists for Sections 303(d), 304(I), 314, and 319 of the
Clean Water Act and 40 CFR 131.11 that are incorporated therein.

2. That the Executive Director is authorized to transmit the lists for
Sections 303(d), 304(I), 314, and 319 of the Clean Water Act and 40 CFR 13111
to EPA to satisfy the requirements of that Act.                          "
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3. That the 19gO update of the Water Oualtty Assessment is complete.

4. That the State Board may rev|ew the ]~sts for Sections 303(d), 304(1), 314,
and 3(g of the Clean Water Act, once the Clean Water Strategy development is
complete and the State Board’s priorities are made clear.

CERTIFICATION
The undersigned, Administrative Assistant to the Board, does hereb c r
the foregoing is a ful], true, and correct ...... ¯ ......... ~ e ~fy that
adopted at a meeting of the State Water Resources Control Board held on~-,~ u, e resolution auly and reou]arly
April 4, lg90.

~a~ een Marcne    \
~m~nistrat]ve Assistant to the Board

U
n
U

,__-,
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STATE bI~TER SESQUItC~S COlITRQI. ~ 199"Z ~TEA ~ITY AS~S~NT ~t Date :

3333333

~er ~tl~ ~ltl~ ~-~. ~    . 3 ~ 4 ~ 4 9
~ ~ ~ ~ ~ ’~ .’~-.~....

~j~tlm vlotmt~

OJAI VALLEY 402.32 10 3 0 0 13 $~1~1 Ve~ Threat of drinking ~eter inl)elrlmnt So~-Po|nt .......

PLEASANT VALLEY &03.12 13 3& 0 0 47 SQNI Yes Threat of drinking voter ieqpelrme~t Ncm-Point .......
Threat of objectives violated

IKISS~LL VALLEY &O4.2~J 0 1 0 5 6 SQHI Yes Threst of drinking vote~ inpeirmm~ .......

SAIl FEtNAM)O VALLEY 605.21 gO 32 50 20 192 S~NI Tel Drinking voter impairment Point ¯ Ikm-Polf~ .......
Designated EPA Superfund site
Fuet tesks/VOC pottuticm

~ GAMIEL VALLEY &05.41 72 &O 88 0 200 SONI Yes Drinking voter leFeirue~t Point & Ikm-Polnt .......
Oesignated EPA Superfund site
Fuet tesks/~X: pottution

Sl#l VALLEY &O3.6F 0 0 25 0 25 SGNi Yes Prinking voter lapeirm~t Ilart-Point .......

OAKS AJt~A &03.68 0 S 0 0 S S~NI Yes Threat of drinking voter Impelrint gon-poln~ .......

TIERRA EEJADA VALLEY &03.65 0 0 0 1 ! SQN! Yes .......

UPI~R OJAI VALLEY 402.31 0 3 0 0 3 S~Ii Yes Threst of objectives vlotsted llon-Polnt .......

~t ~TA ~ ~1.~ 0 10 ~ 0 ~ ~i Yes Drinking voter i~lrm~t No~-Polnt .......
VALLEY (LA COUNTY)

UPPER SANTA CLARA &03.51 53 37 0 0 gO Salql Yes Threst of drinking voter lapelresnt IIm~point .......

II~E VALLET (~ Threst of objectives vlo|sted
CO.)

Page 96

I



lots ~ 06/09~







I,I t3-.- C) Z







ALISO C~Et:tr (S. ~03.21 0 0 0 9 9 lit Yes
CLAJUt RIV. TRI|. ViII .......
CO)



CAIL4DA DE LOS AUIJq0S 4~.3.43 0 0 0 6 6 NI Tel .......

CANADA LAIKA 44)2.I0 0 0 0 S | NI Yes Intemltlenl stream .......

CASTAIC (3lEEK ~)3.31 8 0 0 0 8 Ill Yes .......

CATTLE[ CNIY011 C~[K ~03.43 16 0 0 0 16 NI Yes .......

C~PT0i ~E[( 4~.15 0 8 0 0 8 fll y~ ~ ~ff ~l~ .......

~ ~EK ~.IZ 0 !0 0 0 I0 NI Y~ ~t~l~ ~J~tl~ ex~ ~lnt & ~-~1~ .......

~t ~ fi~ kilts

COYOTE CJIEEIC (S. &OS.1S 0 17 0 0 17 nl Yes Nigh nutrients, cotlfom, ~ TDS f~ Point & I~int .......

NRiiL RIV. the ~r ~ter~ (t~l~ 8)

Tt I~T~Y) Ur~ ~ff

COYOTE CREEK 40~.20 3 0 0 0 3 RI Ye~ .......

(V~M.RIV.TRI8.)

D(lqlNGiJ~Z CHANI~L 403.12 0 7 0 0 7 KI Y~ ~j~ti~ viotat~ Point & ~-Point X ..... X

Threat of toxic bl~ ~tts

G(XtIMA CItEE[ A03.43 0 12 0 0 12 NI Yes    High f|uoride len-Point .......

P~e 106









STARE blATER RFS~U~C~$ C~NTI~4. BOA~ 1~ ~TEE ~ITY AS~S~NT                               E~t Oote : ~/1~

~t~rs ~ Stre~
F~ret LiStS

3333333
1000011

Bl~ R~R 113.30 0

BIG SAL~ ~[[[ 113.&0 0 O 0

OtG ~LFE~ ~[E[ 114.~6

It~ ~([[ 1~.11 ~ 0 0                0               ~ NI

~[NI~ ~EE[ I1~.11 0 1 0 0 1

~S ~EE{ 1~.31 0 0 0

~H ~EE[ 113.~ 0 0 0

~[Y[ ~[E[ 113.~ 0

~L ~[[[ 111.31 0

~LVI~LE ~E[[ t~.~0



STATE UAT~ I~ESQUE¢~S COIITI~L IRMJU) 1~ ~ ~1~ ~

3333333
1000011

~FEE ~E~ 1~.40 16 0 0 0 16 M!

~ ~K 116.~ 0 0 0 5 5 NI .......

~ ~EEK 116.21 0 5 0 0 S NI .......

~vA ~EEK 113.12 0 5 0 0 5 ml .......

OE~ ~[[ I~.31 0 0 0 6 6 MI .......

OE~ ~[K 111.32 0 0 0 7 7 NI .......

DIY ~ lt4.2& IZ 0 0 16 ~ NI .......

~cN SILL ~K 116.11 0 8 0 0 8 NI .......

~S HAS I~TB ~FICI~
~TA ~S ~ ~TlrY LISTI~

EEL RIll, EAST 111.~ 0 0 0 19 19 NI .......
I~CN, ~TH F~

EEL I1~1. nl~E    111.~ 0 0 0 ~ ~ nl .......
F~

EEL till, ~TN 111.50 0 0 0 41 &l nl .......
F~









STATE UATER RES~IJRCES C~IITROL BOARO 1990 ~TER QUdU.ITY A~T

F~rll Lilts
I
3333333

r     I ~ I
1000011

.366669

L I~SAY CREEK I~.I0 0 7 0 0 7

LITTLE ~ASS VALLEY 1~.31 0 ~ 0 0 ~ ~

LITTLE ~ CREEl 113.12 0 0 0 3 3 NI

L~T R;~R           1~.~       0     ~       0      0      ~ NI     Y~    DATA I~l~T[ THAT ~TER ~LITY 1
CLASSI F~TI~

~CES ~S I~ACTEO ~FIC[AL ~ES.
LISTING ~T ~TIFI~ AT THIS TI~

~PLE ~EE[ 1~.10 0 0 0 16 16







STATE ~MTER RESOURCES COIITIfl3L tOARO Ig~O MATER ULIYY AS~S~NT                             R~t

liars ~ Strem                                                                                                                 F~ret Lists

I
3333333

~0000~ ~

SAL~ RI~R 105.~0 ~ 0 0 0 ~ N] Y~ SEDI~NTATI~ A~ ELEVATED ~TEE .......

IE~CES

SAlT Ri~R 111.~I 0 0 0 8 8 NI .......

SA~A RO~ CREEl 11~.22 5 11 0 0 16 ~1 .......

~CES

~IT ~E[[ 1~.~ 0 0 0 3 3 ~1 .......

~ VALLEY ~EE[ 110.~ 0 1 0 0 I N[ .......

~LY ~E[[ 1~.11 0 0 0 8 8 NI .......

TEN MILE RI~R 113.13 0 10 0 0 10







3333333
~000011

.



STATI:" ~ATER RE~U~C~S C~TI~X ~OARD ~ ~T[~ ULITY AS~S~NT ~t Date : ~/~6~

Reg~

3333333
~0000~1

OIG ELI LA[E 1~.22 0 0 0 15 1S AC .......

CANY~ C~EEK LA[ES 1~. 15 0 0 0 30 30 AC .......

CLEAR ~AKE RESERVER 1~.93 0 0 0 2~ ~5 AC T~ INeFFICIEnT DATA TO ~TI~ LISTI~ AT .......

C~ LAKE 1~.~ 0 0 0 ~ ~ AC .......

~DINY LAKES (~) 1~.Z2 0 0 0 7 7 AC .......

O~ILS ~CN~ 1~.31 0 0 0 15 15 AC .......

[VlXG ~ES~l~ I~.~ 0 0 0 32 32 ~ .......

~ANITE LAKE I~.~ 0 0 0 18 18 AC .......

~NI~A ~[E 1~,81 55 0 0 0 55 AC .......

~ ~1~ 116.3~ I~ 0 0 0 I~ AC Y~ DATA I~I~TES ~TER ~LITY .......
CLASSIFI~TI~ IS ~
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STATE UATEH HES~3UI~CES COIITIK3~ BOARO 19~0 ~TE~ ~LITT AS~S~NT R~t Date :

Es~rles F~r~L Lists
1
3333333
100001 ~

EEL RI~R OELTA 111.11 0 0 0 ~50 ~50 ~ .......

ELK CREEK [STORY 113.~ 0 0 0 1T 17 kC .......

HA~ I~AER£O FISH A~ U~LDL~E ~TAT

~ i~AI~D FiSH ~ U~LDLIFE ~ITAT

E~[KA SL~N 110.~ 0 0 0 4 4 AC .......

FRES~AT[R LA~ 1~.I0 ~4~ 0 0 0 ~5 ~ .......

G~[~ CRE[[ 113.61 0 0 0 14 14 ~ .......





STATE VATIql R[SQIJIIC[S [~IITIIOI. I04RO I~ IMTEI! OUALITY AS~S$11EIIT Sl~ort Date :

I
3333333
10000~

ESTUARY

RED~ CREEl DELTA +07.10 0 0 0 S 5 ~ .......

~$51~ RI~R DELTA 11~.11 1~ 0 0 0 1~ ~ .......

SA~HILL LA~ I+3.~ 0 0 0 ~ ~ ~ .......
[ST~RY

STY[ L~ 1~.10 0 0 0 SZI 5~1 AC .......

NILE R~R ~LTA ~13.13 0 0 0 1~ I~ ~ .......

~[[ ESPY 113.11 0 0 0 10 10 ~ .......





STATE UATER RESOURCES CONTI~X ~ 19~ UItTER QUtLITY ~iT I~t Date : ~11~

3333333
1000011

Weter ~L~ty C~i~ . 3 ~ ~ ~ ~ 9

~E~ ~R~[ ~[F~E 115.~0 ~ 0 0 0 ~ AC .......

D~L NAR LA~G 113.~ ~ 0 0 0 ~ AC .......
RESERVE

~RSTL[ ~ 113.~ 2 0 0 0 Z AC .......

~LP BEDS ~[RS 11~.~ 618 0 0 0 618 ~ .......
REEF

[[LP BEDS TRINID~ 1~.10 1~ 0 0 0 1~81 AC .......

[;NGS RA~ ~TI~ 112.~ ~ 0 0 0 ~ ~ .......
~S[RVATi~

PY~Y F~EST A~S 1~.10 ~9 0 0 0 ~9 ~ .......

R[~ ~TI~AL 117.10 ~1~ 0 0 0 ~1~ ~ .......







STA~ ~T~ ~SOUIK~$C~II~lC~.BQMDIggO~Q~LI~ASSESSI~l~
Be~r~e:

~r~t LiS~S
1

3333333
10000T1





33333]3
10000~1

~PER

D~LVlCK L~ ~.SO 0 0 0 ~

FELl L~E ~.SO 0 ~ O 0 ~ 1~ Z~icatim ..... X .

~T ~ ~.~ 0 0 0 3 3

N[NN~S~T L~ ~.50 ~0 0 0 0 ~0 Y~ E~lcoti~ ~ln~ ..... X .

NE~N L~E ~7.21 0 0 110 0 110 ~ Yfl El~t~ ff~ t~8~ I~to ~*~tnt X X . . X X X

~SES~ L~E ~.~ 0 0 0 1 1

KE~T L~E ~1.13 265 0 0 0 265 Y~ ..... X .

LAFAYETTE L~E ~7.~ 5~ 0 0 0 5~ Y~ ..... X .

L~ DEL VALLE ~.~ 1~ 0 0 0 1~ Y~ ..... X .

LEXlNGT~ L~ ~.&O &50 0 O 0 &50 Y~ Thr~t of et~t~ fish tis~ (~ls ~-~i~t .......







Gr~ ~eler                                                                                                                       f~al Lists

3333333
1000011

PES~ERO VALLEY 0 0 0 8 8 .......

VALLEY ~1 0 0 0 ~1 ~1 TN ~lnt .......

VALLEY 0 0 0 6 6 .......

~E~lO VALLEY 0 0 0 10

VALLE~ 0 0 0 Z 2 .......

RA;~L VALLEY 0 0 0 3 3 .......

VALLEY 0 ~ 0 0 ~ ~1 .......

0 0 0 1 I ~1 .......

FAIEFI[~ 0 0 0 2~ 2~ .......

P~ )~



333333~
10000~1

VALLEY

VISITATT~ V~Y 0
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p~ge 60

















3333333
1000011

~ ~TA

VILLA V~LEY 0 0 0

~ST ~TA



Ester I~ ~ral ~sts

3333333
1000011

~ter ~tlty C~J~t~ . 34 & 449

ESPY

~YO L~ 310.12 0 0 0 3 3 ~ ~ .......

EST~Y

~PIITEIIA ~SH 315.~ 0 0 215 0 ~15 ~ V~ ~t to vftdtlfe ~t~tl~. ~l~ X X . . X . X
(EL ES/E~ ~SN) Pot~tlol ~t~ ~tfty LJ~t~ ~























3333333
we t# ~ ~00001~

.34&449

That of ~j~ti~ viotot~

~JO VALLEY ~03.~ 0 0 0

~l~Eg VALLEY +~.26 0 0 0 3 3

~Y VALLEY ~3.~3 0 0 0

~ VALLEY

~£A~T VALLEY ~.I~ 0









STAYE U4TER RI~S(XJIt~S COlITIIGL 8Q4JID 1990 ~R ~1~ ~                                ~ ~te : ~/1~

3333333

W r~ ] 1000011





F~DL Lists
1
3333333
1000011
.344449

ffL[V~ ~ 0 0 0 31~

~NTO M 0 0 0 61~ 61~

~t ~ 0 0 0 ~

~TA ~ 0 0 0 ~

Pm o6











E~rs ~ Str~                                                                                                                 F~roI Llste

3333333
~00005~

refer ~titv C~ltt~                                                                                   . 3 & ~ 4 ~ 9

FEATHER tl~N, L~N 519.22 0 0 12 0 12 Y~ El~t~ fi~ tis8~ l~ls ~-~l~ X X . . X . X
Toxic blo~soy

FEATHER tieR, N ~ 518.~ 31 ~ 0 0 ~ Y~ EIMt~ fl~ ttsu t~ts ~1~ X ......

F[ATN(R Nl~. S ~ 518.~ ~ 0 0 0

]~te ft~

~S ~EE[ ~2.~ 16 0 0 0

Th~ot of ft~

















STATIC UATEt RESOUrCeS C~IITROL BONI9 1990 k~TEe ULITY ASS~SSNF.IIT Report ~te :

:egion 5
li~l ~ Str~ F~ral Lists

I
3333333
~000011











F~| LII~
I
~333333

~ 10000~1
.344449

5~5.~ 4

5~.~ 0 0 0 3 3

514.~ 0 0 0 ~6 ~6

5~.~ 0 0 0 5 5

S~.~ 0 0 0 8 8

~0.~ 0 0 0

0 114~      0     0 114~
x.

51~.~

514.~ 0 0 0 6 6

517.14 0

51&.~ ~418 0 0     0    1418

S~.~ 0 0 0 6 6

518.~ 0 0 0







STATE UATER ItES~LiI~| CglITI|OL IGU~9 1990 UAT[R

f~re[ Lists

3333333
10000~

Vet~ ~titY C~tl~ . 3 4 & & 4 9

L[~D LA[[ 5~.51 0 0 0 8 8 .......

LIYTt[ ~ L~ 526.35 0 0 0 S 5 .......

LITTLE ~ASS VALLEY 518.24 0 1~ 0 0 1~ ..... X .
L~[

LITTLE LA~ 552.33 0 9 0 12 12 .......

LITTLE ~JSU ~ 552.33 0 0 0 5 5 .......

LOIS L~ 51A.&5 0 0 0 ~ ~ .......

L~G L~ (2) 514.~5 0 0 0 10 10 .......

L~G LA~ (3) 518.~ 0 0 0 141 141 .......
(~5)

L~T CREE[ L~ 5~8.~ ~18 0 0 0 118 .......

L~T L~ (~) 5~.~1 0 0 0 8 8 .......
(~[)

























Gr~ wirer
F~r~t Lists

3333333

.344~49

~ PLAT[~ ~A 5-33 0 0 0 650 650(~C S) .......

~ PLA~ ~VA 5-32 0 0 0 3~ 3~
(~(~ S) .......

~ VALLEY 5-11 6 0 2 0 8

~T SHASTA A~A

NTN ~ VALLEY 5-8 I0 0 0 0 10

P~H[ VALLEY 5-~ SO 0 0 0

PXr ~1~ & ALT, S S-~.Ol 11S
F[ .......

PL[A~NT VALLEY
~T .......

~ T~ ~ 5-~ 0             0               0           15              1S

~ V~L[Y S-~ 0 0 0 15 15

~I~G ~SXN S-6 410

WL~ .......











3333333

~~ 10000~1
.344449

(~ L~e T~) .......

SYm[~

~ ~, ~1~ ~2.~ 1 0 0 0 1ST~[~

~ ~, ~I~S ~2.~ I 0 0 0

~TT~LL ~5M ~.~ 0 0 0 1~TL~S







we~ (arv:ls
Federal Lis~s

3333333

~
~oooo~
.364449

~OSY~E ~, 617.~ I 0 0 0

EPHE~AL ST~E~

~EM ~E[~ ~TL~S ~.~ 0 0 6 I 1 Y~ (~ [~t ~tk~ Ni~) .......

~TL~S .......

(m ~ tl~, [ Fk)

~[A ~TL~S .......







130





¯ O~ts ~J, ~IIIGS - ~0].00 1 0 0 0 1 Yes    (m ~ ti~’) .......

O~e$ NU. u~m 603.00 1 0 0 0 1 Yes (m Omm River) .......

v.

~SRI~t~TLAIIOS~O~.~ 0 ~ 0 0 1 Y~ ~t~dtwrs|~ IIo~t~ X ......

OK ~EEI: ~USU MI.00 0 0 0 100 I00 Po~ntiil uwt~ d|v~|on i~p~ct8 l~i~ .......
L~TLA~S

~M.S~E~U~ ~U, nll~lt 613.00 I 0 0 0 1 .......
STRE4/4~

CIAS~AD ;IJ, S~ItlNGS 613.00 1 0 0 0 I .......

PAIIRUNP liU, 610.00 I 0 0 0 I .......
EPHEH[RAL STI~M4S

P~IA~ [*~T Xk, (QO. ~0 I 0 0 0 1 .......
EPHEI~AL S TR[~4S

F~tZZO VALLET ~36.00 0 0 0 I I Y~ (m L|ttie Trucke~ Rl~er) .......
~TLANOS

132





3333333
1000011

~ILA~S (m Little T~k~

~LINE ~, [P~ ~7.~ 1 0 0 0 1 .......

~A ~ ~, ~.~ 1 0 0 0 I .......

~LES ~, ~ ~1.~ 1 0 0 0 1 .......

~T~ U, NI~ ~.~ 0 0 0 1 1 .......
STRE~

~T~ ~, ~7.~ 0 0 0 I I .......

~N TA~ ~, ~.10 0 0 0 1 1 .......

P~ge



















































STATE ~ATER I~SCURC~S CONTROL BOARD 1990 WATER QUALITY A$S~SSIqEIIT                                  Rq)ort Oate : 0/,/16/90

R~gi on 6

Rt~rs ~d Stre~
Feck~a| Lists
1
33333.33

Mater Oua~fty ComH~tg~ I 0 0 0 0 1 1

WlLL~ CREEl (~) 633.~0 0 6 0 0 6 Y~ GrozJ~ i~s N~-Poln~ K ......
P~sibLe
(s~ Cars~ River, U Fk)

UILL~ ~EEK (6) ~.~ 0 1 0 0 I NaturmL ht~ 8mttnlty N~-~lnt .......
Grazl~

Water
(5~ ~ L~e)

~N CREEl ~.~ 1 0 0 0 1

YELL~J~T ~EE[ ~3.~ ~ 0 0 0 1 Y~ (m ~ Ri~)









































STATE k~ATER RESOL~C~S CONTROL BOARD 19~0 VATER ~ALZTY AS~S~NT ~t Date :

R~ 6
Gr~ ~ter F~et Lists

I
3333333
100001~

Yater ~tty C~tt~ . 3 & & ~ 4 9

MIDDLE PA~K ~NY~ 0 0 0 ~ ~ .......

~ PLATE~ ~A 0 0 0 1~ 1~ .......
(REG 6)

~ PLATE~ ~VA 0 0 0 18 18 .......
(RAG 6)

~ VALLEY ~ 50 0 0 ~0 ~ Nat~mt hi~ ~tinity ~tnt .......
~at~ di~rsi~

~NS VALLEY ~ 1~ 1~ 0 10~ Y~ ~mt~mt hl~ smtinlty~at~ dtwrsi~ ~-Polnt .......
L~OI 8~tic s~t~

~ L~ VALLEY 0 0 0 ~ ~ .......

PAHR~ VALLEY ~ 0 0 0 &~ .......

PAINTERS FLAT 0 0 0 9 9 .......

PAN~[NT VALLEY 0 ~ 0 0 ~ lat;lt h(~ 8ittnl~ ~i~ .......

PILOT ~ VALLEY ~ 0 0 0 ~ .......

PI~ ~EE[ VALLEY 0 0 0 ~ 9 .......

RA~E TRACE VALLEY 0 0 0 15 15 .......

ff~O PASS VALLEY 0 0 0 1~ 1~ Y~ (m L~f~



STATE UATER RESOURCES �~IITII~ BOA~ 1990 ~ ~lYY A~

3333333
1000011

W~ter ~t4~y ~t~ . 3 ~ 4 ¯ ~ 9

RH~[S HILL AREA 0 0 O ~

RI~5 VAtLEY 0 0 1~ 0 1~ ~t~o[ ht~ ~(JnJty ~lnt .......

R~E VALLEY ~ 0 0 0

~LINE VALLEY 0 0 1 ~ 210 Net~t[ h~ ~tlnl~ ~J~ .......

~LT ~LL$ VALLEY 0 0 0 ~ ~0

~NTA R~ FLAY 0 0 0 &O

~LE5 VALLEY 0 0 ~0 0 ~0 Nature[ hf~ ~tlnity ~int .......

~T VALLEY 0 0 0 19 19

SIL~I L~ VALLEY 0 10 ~ 0 ~ Natant hl~ sol Jnl~ N~Polnt .......

SLI~ VALLEY 0 0 0 11 11 Y~ P~sibie r~i~tivi~ ~tm ~int .......
P~sible totals

~A ~ VALLEY ~ 0 ~ 0 5~ Not~o[ hi~ ~tlnlty ~PoJ~ .......

~i~ ~NY~ VALLEY 0 0 0 12

~ VALLEY 0 0 1 0 1 Y~ ~reet of WI~t~ ~t~ I~l~ N~Potnt .......
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~t~ ~tl~v c~ftf~                                                                             3 3 3 3 3 3 3

PINTO ~SH
~-~ 0 0

~T~ ~ ~9.~ 0 0 0 5 5 .......
~T ~[[ ~-~ 0 6 0 0 6 NI ~t ~ ~j~iw vi~otM (~t~Jo) ~iM .......

~ ~10

~ ~Z~ ~9.&~ 7 0 0 O 7
TA~/TZ ~EE[ ~9.~7 0 ~ 0 0 I0 N ~ of ~j~tfw vt~at~ (~la) ~ .......r~ PA~ ~9.~ 1 0 0 0 I

T~ ~y~ ~    ~.13      0     0      0     3      3







STATE MATER RESOtJC~S CONTROL 80NIO 1990 tMTEII QUALITY AS~SSNEilT                            teport D~te : O&/16/gQ

Grmmd Hater
Federal

3333333
Hater

~S VALLEY 0     0 0

~ VALLEY

~0 ~ VALLEY                                     0              0                0

~R[~ VALLEY 110     0 0     0     110

~;ST~ VALLEY

~ RI~ F~T 0 0 0
VALLEY

~IZ WLL~Y

~ VALLEY                  0     0      0

~ ~’~LEY 0 0 0 16 16

~1 VALL~

~ VALLEY 0 0 0

~ V~LEV ~ 0 0 0 8~





STATE UATEI~ RESOUrCeS CONTROL 8QAIIO 1990 ~TER

3333333
Wp~er ~li~y C~ttf~ ! 0 0 0 0 1 1

.344449

LANFA~R VALLEY 0 ~ 0 0

~VIC VALLEY ~.~ 35 0 5 0

L~T ~S[ VALLEY 0 0 0 ~

L~R~ VALL(Y ~ 0 0 0

~ VALLEY 0 0 0 17

~ANS VALLEY ~ 0 0 0

~ VALLEY 14 0 0 0

~EDLES V~L~ 1~ * 0 0 0

~TILLO VALLEY 0 0 0 410

~ILIY VALLEY ~ 0 0 0

~[A VALLEY 0 0 0 1~

P~O ~[ ~ 0 0 0 ~

P~O ~£ VA. 0 0 0 ~

PlITO VALLEY 0 0 0 3~0 310

~ PI~S ~ F~T 0 0~ 0 9 9

P~ 191





STATE ~,MTEI~ I~SGUR(~S

3333333
~0000~

Weter ~etltv C~it!~ . 3 4 4 4 ~ 9

VALLEY I~ 0 0 0 1~ .......





STATE UATER RESOURCES C~NTROL OOARO 1990 ~TER ~ITY ~NT R~ ~te : ~/~

it~ ~ Str~ F~t Lists
1
3333333
~0000~

AL~R CREEl( ~1.~ 3 0 0 0 3 No .......

~ILEY ~NY~ ~[EK ~1.S2 2 0 0 0 2 No .......
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APPENDIX I~ THE BAY-DELTA
A DISCUSSION OF ITS WATER QUALITY PROBLEMS

I. INTRODUCTION

Because of the over 2500 waterbodles listed in the Water
Quality Assessment, a detailed description of each
waterbody’s quality is impossible. To avoid the appearance
of minimizing the importance of California’s water resources
and the complexity of its attendant water quality issues,
this appendix has been prepared to offer a more complete
discussion of what is perhaps California’s most important
waterbody, the San Francisco Bay-Sacramento/San Joaquin Delta

i
Estuary, together with its particular water quality problems.

~ II. THE SACRAMENTO RIVER

This discussion begins with the Central Valley Regional
Board’s assessment of the 327 miles of the Sacramento River
(a major tributary of the Delta) illustrating how the
Regional Board assessed the three hydrological sections, of

i the river separately. The entry appears as followst

l

H~ro ln~lr- To~al ~act

Sscr~nzo !. ~.10 0 12 $0 0 ?2 Tee

Sacra~n~o 1. 511.20 20 20 0 0
(sbovo S~e~s .......

S~�~nto t. ~.~ ~ ~ ~0 0 21~ Tee
Do~)

The water quality of each river 8ectlon
scientific basis for this listing includes extensive toxicity
testing of river water, examination of pollutant
concentrations in fish tissue and in water, Info~tlon on
the health and abundance of aquatic organisms, and
knowledge of ~int and nonpoint ~llution sources. These
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water quality data are summarized on the map of the
Sacramento River (Figure i). Upstream of Shasta Lake, the
water quality is good, except for the 20-mile stretch between
Box Canyon Dam and Shasta Lake. The dam releases water at a
temperature that is higher than beneficial for the cold water
fishery. Twelve miles of river downstream of Lake Shasta
periodically exceed Basin Plan objectives for metals and are,
therefore, classified "intermediate".

The next 60 miles, from the confluence with Spring Creek to
Red Bluff, are impacted by acid mine discharges from
Iron Mountain Mine runoff. This runoff, polluted with
copper, zinc, and cadmium, causes fish kills and reduces the
abundance of aquatic life. The river also receives pulp mill
discharge from Simpson Paper Company at Anderson. The
discharge contains toxic dioxins, which accumulate in fish.
The California Department of Health Services (DHS) has posted
a health advisory warning against eating certain fish caught
in this section of the river. In some years when reservoir
levels are low, warm water released from Shasta Dam in the
summer and early fall also adversely affects the fall and
winter runs of the Chinook salmon population.

Further downstream, the water quality improves. Only
periodic toxicity has been observed, probably attributable to
upstream mines, the pulp mill discharge, and other unknown
factors. The assessment indicates a recovery zone in the
river with an intermediate section Just below the impacted
zone, and a relatively good quality zone further downstream.

From Colusa Drain to the Delta, the Sacramento River water
quality declines. Bioassay testing indicates significant
toxicity associated with agricultural discharge from the
Colusa Basin Drain. In addition, mercury levels in fish
tissue are high enough to warrant concern for human health
and aquatic life. Mercury was used historically in now-
abandoned Sierra-Nevada mines. Mercury was also mined in the
Coastal Range. Mine runoff enters tributaries of the
Sacramento River and flows to the Delta.

More detailed information on the Sacramento River is included
in a State Board draft report titled, "Sacramento River Toxic
Chemical Risk Assessment Project’, which will be available
when the State Board approves the report.

The following is a detailed discussion of Bay-Delta water
quality concernst

WATER QUALITY CONCERNS OF THE BAY-DELTA WATERS

Summary of Bay-Delta Water Quality= The Bay-Delta is
impacted-~ecause some representatives of the aquatic
community contain toxic substances in concentrations which
are potentially hazardous to human health. The aquatic
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Figure 1.
Assessment of Sacramento River Quality
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community in some instances is not fully supported or is
severely stressed. Evidence of beneficial use impact and
human health risk include the DHS health advisories posted
for selenium and mercury contamination in all basins of the
Bay and Delta. Localized impact and health risks occur
because of elevated levels of dioxins, PCBs, and pesticides
which bioconcentrate in aquatic organisms such as fish.

The toxicity observed in the Bay-Delta and tributary waters
also suggest that the aquatic community is not fully
supported. Evidence of toxicity also violates the narrative
water quality objective of "no toxics in toxic amounts’.
Evidence of widespread metals contamination warrants
additional concern for the health of the Bay-Delta biota.
Substantial declines in fish populations that support
commercial and sport fishing indicate a stressed fish
community. There is evidence that fish population declines
may be associated with physical conditions in addition to
toxic pollutants. Other issues, as well as issues dealing
with toxic pollutants, are the focus of the State Board’s
Bay-Delta proceedings. This multl-year process will
culminate in a new Bay-Delta water quality control plan, a
state policy regulating pollutants, and a water rights
decision.

The Importance of the Bay-Deltaz The San Francisco Bay/
Sacramento-San Joaquin Delta Estuary (Bay-Delta) is the
largest estuary on the west coast of North America. It is an
extensive network of 700 miles of inflowing fresh waterways
and over 350,000 acres of marsh, estuary, and open bay
(Figure 2). Forty percent of California’s land area is
within the Bay-Delta watershed, which includes some of the
most intensively cultivated land on earth (SWRCB 1989).
Urban development, major industrial and chemical facilities,
and active and abandoned mines all contribute to the
composition of the Delta’s inflowing rivers. Rainfall and
snow melt from the Sierra Nevada feed the Sacramento River in
the northern Central Valley while the southern watershed
empties into the San Joaquin River and then to the Bay-Delta.

These waters support a diverse and productive Bay-Delta
ecosystem. The estuary and the surrounding wetlands are
habitat for over I00 fish species, 230 bird species,
43 mammal species, 15 species of reptiles, and 8 different
amphibians (SWRCB 1990). Some of these animals are
threatened or presently in danger of extinction (SWRCB 1990).
Some plant species are also listed by the State or federal
government as rare, threatened, or endangered. The Delta
also supports animals in great numbers. A large number
(450,000 to 600,000) of migratory waterfowl spend the winter
in the estuary. The Delia’s rich faunal diversity supports
recreation and commerce. Bay shrimp, Dungeness crab,
oysters, Chinook salmon, striped bass, and American shad are
the basis for important recreation and commercial
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Figure 2. Water Quality Conditions of the
Sacramento - San Joaquin Delta

and San Francisco Bay (Bay-Delta)
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fisheries/shellfisheries. The commercial and salmon
fisheries annual value, estimated at approximately
$20 million, is indicative of the Delia’s Instream value
(SWRC8 1990).

While sport fishing is considered the most popular recreation
in the Bay-Delta, other activities, such as awixmuing,
hunting, water-skiing, bird watching, and sight-seeing
contribute to a significant recreational use. The Department
of Water Resources (DWR) estimates the annual recreational
use of the Delta at 12 million user-days (DWR 1987).

Extensive municipal, industrial, and agricultural uses are
supported by water diverted from the Bay-Delta estuary. Two
major water projects deliver about 6 million acre-feet to
18 million Californians and to several million acres of
farmland in the San Joaquin Valley and Tulare Lake Basin
(SWRCB 1990). In addition, water is delivered within the
Delta boundaries to four cities, 515,000 acres of farmland,
and many industries (SWRCB 1990).

The extensive instream and out-of-stream resource uses of the
Bay-Delta waters Justify an outstanding ranking for its
resource value. Both the Central Valley Regional Board and
the San Francisco Bay Regional Board gave the highest ranking
to these waters based on the resource size, the number and
quality of its beneficial uses, and the number of people
benefited by the Bay-Delta.

Beneficial Use Im___~: The San Francisco Bay Regional Board
~ ~ ~n~-~l Valley Regional Board have determined that
the Bay-Delta and the major tributaries that feed the Delta
(the Sacramento River, the American River, and the San
Joaquin River) do not fully support all of the beneficial
uses of these waters. A summary of impact in Bay-Delta
waters is depicted in Figure 2. Fish populations declines
and the contamination of fish and waterfowl tissue are the
primary water resource concerns. The DHS has posted health
warnings advising the public of mercury contamination of
striped bass caught in Delta waters. A similar advisory has
been issued because of selenium contamination in diving ducks
from San Pablo Bay, Suisun Bay, and San Francisco Bay.
Fishing and shellflshing are not the only beneficial uses
impacted. Declines in fishes suggest that water quality does
not fully protect these organisms. Elevated concentrations
of metals and organic pollutants, habitat destruction, water
diversions, reverse flows in the Delta, and the introduction
of exotic aquatic species all probably contribute to a low~r
Bay-Delta resource value. The San Francisco and Central
Valley Regional Boards recommended federal listing of the
Bay-Delta waters, as required in the Clean Water Act under
Sections 304(1), 303(d), and 319, and 40 CFR 131.11. The
Justification for federal listing is given in the problem
description of the WQA.
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The following water quality problems are addressed below~
(I) mercury contamination, (2) selenium contamination,
(3) metals contamination, (4) impact due to dioxin,
(5) organic substance contamination, (6) aquatic toxicity,
and (7) evidence of declines in fish population.

Mercury Contaminatlon~ Mercury accumulation in Bay-Delta
fish impact the beneficial uses of ocean commercial and sport

¯ fishing. Because of the risk associated with eating mercury-
contaminated fish, DHS advises the public not to eat more
than four meals per month of striped bass from the Bay-Delta.
Pregnant women, nursing mothers, and young children should
not consume fish from these waters. The DHS advisory was
based on sampling conducted in the 1970s. More recent
sampling of sediment, fish, and shellfish indicate that
mercury contamination has not declined (Long et al. 1988).
Levels of mercury in sediment and shellfish are two or three
times higher than reference stations in Bodega Bay and
Tomales Bay. Although there is substantial variability in
mercury contamination throughout the Bay-Delta, there are
indications that mercury loading is coming from the Coast
Range drainages and rivers that drain the Sierra Nevada.
Samples of sediment and shellfish indicate that the periphery
of the Bay-Delta near these drainages has higher mercury
levels than the Central Bay (Long et al. 1988). The
Sacramento River and two of its tributaries, the American
River and the Feather River, receive mercury from now-
abandoned gold mines in the Sierra Nevada. Fish collected
from these waters periodically exceed the U. S. Food and Drug
Administration (FDA) standard for protection of human health
and the Median International Standard (MIS). The MIS is a
median value of international standards that are established
to protect human health. The State Board has used the MIS as
an indicator of undesirable levels of pollutants in edible
tissue. The MIS is used when an FDA standard has not been
set. The South Bay receives mercury from the Guadalupe
River/Coyote Creek drainage, an area where fish have been
intensively sampled by the State Board’s Toxic Substances
Monitoring Program (TSMP). Mercury levels in these fish have
consistently exceeded either the MIS or FDA standard. DHS
has also posted a health advisory for fishing in this area.

Selenium Concentration: Health advisories have been issued
by DHS for the consumption of diving ducks caught in
Suisun Bay, San Pablo Bay, and San Francisco Bay. These
advisories were based on a selenium verification study
conducted by the Department of Fish and Game under contract
to the State Board. The diving ducks showed elevated
selenium residues, although other waterfowl and shoreblr~s
did not have tissue burdens that warranted concern

¯ (White et al. 1988).
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Selenium in high concentration may be deleterious
ducks. Selenium burden in these birds is comparable to
levels detected in waterfowl from Kesterson National Wildlife
Refuge where embryonic abnormalities and mortalities were
above normal (Phillips 1987). It should be noted that
ambient water concentrations of selenium do not exceed either
the EPA freshwater or saltwater criteria for protection of
aquatic organisms.

The major sources of selenium to the Bay-Delta are rivers,
particularly the San Joaquin River, and refinery discharge.
The relative importance of these two sources is variable,
depending upon discharge rates and bioavailability (Cutter
1989, Johns et al. 1988). Other point and nonpoint sources,
ocean discharge and resuspension of Bay sediment probably
contribute selenium to the Bay.

Metals Contamination= Metals contamination (the evidence of
metals concentrations which exceed background or reference
levels) is widespread and prevalent in the biota and
sediments of San Francisco Bay. However, contamination alone
does not indicate that designated uses are not supported.
Therefore, metals contamination should be tied to risks to
humans or biota. The health advisories for mercury and
selenium demonstrate clearly that the Bay-Delta does not
fully support fishing and hunting. Data for other metals are
less strong, but infer that aquatic organisms and human
health are not fully protected.

Cadmium levels in mussels from San Pablo Bay and all of
San Francisco Bay consistently exceed the MIS (for protection
of human health) (SWRCB 1987). Arsenic in mussels has
exceeded the MIS in San Pablo Bay, and all of San Francisco
Bay except the South Bay (SWRCB 1987). Lead has exceeded the
MIS in the lower San Francisco Bay (SWRCB 1987). Chromium,
copper, and silver concentrations are elevated in sediment
and tissue throughout the Bay (Long et al. 1988; Luoma and
Phillips 1988), but there is little evidence linking this
contamination with deleterious effects on beneficial uses.
Nickel, zinc, and arsenic are also elevated in fish tissue
collected in the estuarine waters of Suisun Bay (SWRCB 1988),
but again these elevated concentrations are not indicative of
aquatic life impact or human health risk. Additional testing
of the biological effects of these metals should help to
identify protective levels of these elements in sediment and
tissue.

Impact Due to Dioxin= The San Joaquin River within the Delta
is impacted by pollutants in pulp mill discharge.
unwanted by-product of the bleached kraft pulp production
process is a chemical group of highly persistent, toxic, and
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bioaccumulative compounds referred to as "dioxins".
According to the EPA bioaccumulatlon study, the effluent
concentration of the most toxic dloxln (2,3,7,8-TCDD) exceeds
the EPA ambient water quality criterion for protection of
human health by a factor of 3,800 (this assumes a cancer risk
level of one in a million). It is highly unlikely that
dilution could reduce the ambient dloxin concentrations to a
level below the criterion. Dioxin-contaminated fish caught
off the discharge at Antioch pose a cancer risk slightly
greater than one in 100,000. To meet the no significant risk
level as determined under Proposition 65, less than two meals

¯ of fish should be eaten per month. The Central Valley
Regional Board has issued a notification under the
requirements of Proposition 65.

There are two other sites within the Bay-Delta where dioxin-
contaminated fish were collected in the same EPA study. A
bottom-dwelling fish caught near the Port of Stockton had six
times the equivalent concentration of dioxins as the bottom-
dwelling fish caught off the pulp mill discharge at Antioch.
Dioxin concentrations in a fish from the Lauritzen Canal were
comparable to those in fish at Antioch. Unlike the Antioch
samples, the pattern of dloxins found in fish at Stockton and
Lauritzen Canal are characteristic of multiple sources.
These sources have not been identified.

Organic Substance Contamination= Pesticide contamination
occurs in the upstream drainages to the Delta, the Delta
waterways, and drainages upstream of the lower San Francisco
Bay. Contamination within the Bay is localized and confined
to several pesticides. Thus, system-wide effects on
biological resources are unlikely, although localized impact
has been documented (Phillips 1987). Fish caught in the
major southern drainage to the Delta, the San Joaquln River,
have consistently exceeded FDA standards fcr protection of
human health and National Academy of Science (NAS) standards
for the protection of predatory organisms. Pesticides in
fish tissue have exceeded the NAS standard every year fro~
1978 to 1987 (SWRCB, in preparation). In three of the last
ten years the FDA action level has also been exceeded. The
pollutants of concern - chlordane, DDT, and toxaphene - are
persistent with high bioconcentration factors. While DDT was
banned in the early 1970s, chlordane and toxaphene uses have
only recently been discontinued.

Downstream Delta waterways have been sampled less frequently,
¯                     but have periodically exceeded either FDA or NAS standards

for chlordane, DDT, toxaphene, and PCBs (SWRCB, in
preparation). Similar pesticide contamination has been
documented in the Sacramento River. Fish have consistently
exceeded the NAS guideline for chlordane, DDT and toxaphene
(SWRCB, in preparation). The NAS guidelines are periodically
exceeded for PCBs and chlordane in two lower San Francisco
Bay drainages, San Leandro Creek and Coyote Creek.
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DDT and PCB contamination of sediments and biota occur within
the Bay. DDT concentrations are extremely high in mussels
and sediments from Richmond Inner Harbor/Lauritzen Canal
(Long etal. 1988). Areas near Berkeley and in the Delta
also have higher levels of DDT than found elsewhere in the
Bay. However, overall Bay contamination is relatively
insignificant. The distribution of PCBs in the Bay is
highest along the Bay’s periphery. Contamination occurs in
the southern areas of the South Bay and areas offshore of
Richmond, Oakland, and Berkeley (Long etal. 1988).
Chlorinated hydrocarbon concentrations in fish near Berkeley
and Oakland were associated with reduced spawning succeas
(Long etal. 1988). Numerous other pesticides are detected
in the Delta and its tributaries frequently in concentrations
exceeding water quality criteria.

Aquatic Toxlcity~ Exceedance of the narrative water quallty
objective, "no toxlcs in toxic amounts’, can be evaluated by
aquatic or chronic toxicity testing. The Bay-Delta and its
major upstream drainages have periodically been toxic to test
organisms. The Central Valley R~gional Board has conducted
toxicity testing of the Sacramento River and the San Joaquln
River. Significant mortality and reduced reproductive rates
of test organisms were observed in a 50-mile stretch of the
San Joaquin River upstream of the Delta (CVRWQCB 1988a).
Although these studies did not determine the toxicants,
subsequent studies indicated pesticide concentrations in
excess of the EPA criteria for protection of aquatic llfe
(CVRWQCB, 1989). These high pesticide levels may reflect
periodic illegal disposal as well as normal agricultural use
(CVRWOCB 1989). Copper was also above the EPA standard and
could contribute to the observed toxicity.

The Sacramento River is also periodically toxic to aquatic
organisms, including two Delta species, the striped bass
(Morons saxatilis) and the c~stacean, Neomysis, an important
food source to many fishes (CVRWQCB 1988b). Agricultural
pesticides from the Colusa Drain have been detected in the
river at levels that could account for the toxicity.

Declines in Fish Populations~ Many fish populations that
live in or pass through the Bay-Delta Estuary have
experienced recent declines for various reasons. The striped
bass population has been monitored annually since 1959.
Trends in the striped bass population are used as an
indication of the health of other fish populations. Data
from this monitoring program are transformed into a "striped
bass index" (SBI). The SBI is a measure of the relative
abundance of young striped bass in the estuary at a specific
time in the populations annual life cycle. These da~a
translate to a population which is now one-third to
one-quarter of the population levels observed in the 1960s
( SWRCB 1990).
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The decline in striped bass is mirrored by declines in
American shad (A1osa sapidissima), natural populatlons of
Chinook salmon (Oncorhynchus tshawytscha} and Delta smelt
(HT~omesus transpaciflcus). The abundance of American shad,
a popular sport fish, is currently one-third to two-thirds
lower than historic abundance recorded in the early
(SWRCB 1990). Abundance of adult shad has been relatively
stable over the past two decades. However, abundance of

¯ Juvenile shad varies from year to year with the strongest
year classes occurring with the highest river flows during
the spawning and nursery periods (SWRCB 1990). Natural
populations of another sport and commercial fish, the Chinook

¯ salmon, have also declined. According to the National Marine
Fisheries, the winter run of the Chinook salmon, now listed
as an endangered species, has declined by 98 percent over the
last twenty years. The Department of Fish and Game (DFG} now
prohibits the fishing of winter-run Chinook salmon, which
hlstorically supported a commerclal fishery. Present
fisheries are based on the fall run. According to the DFG,
the natural production of the fall run has also declined
substantially. This population is artiflcially supported by
hatchery fish. Factors that could adversely affect the
anadromous salmon populatlon Include low spring flows in the
Sacramento and San Joaquin Rivers, high water temperatures
that are stressful to eggs and smolt, water diversions and
reverse flows that transport fish away from migration routes,
impediments to salmon migration, modification and loss of
spawning and rearing habitat, and toxic pollutants, such as
acid-mlne runoff and pesticides in the Sacramento River.

The Delta smelt, a native fish endemic to the Delta, is a
candidate for listing as an endangered species. The Delta
smelt, once one of the most common pelagic fish in the upper
estuary, has substantlally declined in abundance. The
population has remained at low levels for several years. The
distribution of this species is now limited to the
northwestern Delta, having virtually disappeared from Suisun
Marsh. The Delta smelt is a pelagic fish that feeds on
zooplankton caught in the freshwater-saltwater mixing zone.
Factors that affect the abundance of zooplankton or the
location of the mixing zone are among the factors that
affect the Delta smelt. Dr. Peter Moyle, a fish biologist
with the University of California, has petitioned to include
the smelt as an endangered species. The Fish and Game
Commission has accepted this petition and will hear this
issue later this year.

These documented declines in fish populations indicate that
some Instream resources are not fully supported. The State
Board is evaluating the factors that will protect these
populations and is developing an implementation plan as part
of the Bay-Delta proceedings.
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Regional Water Quality Control Board, Los Angeles Region

V1996 Califomis Water Quality Assessment. SOS(b) Report
Supporting Documentation for Los Angeles Region
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The Clean Water Act (Federal Water Pollution Control Act of 1972 as amended) requital lhat ~ submit biennial
305{b) reports hat describe U’m status of the nation’s waters. Reports from each state ere compiled Into the
Water Quality Inventory Report to Congress‘" The nine California Regional Water QualW Conb-ol Boards prepare
Individual Water Quality Assessment databases that the State Water Resources Control Board ¢omp~es Into Ihe 305(’0)

"1"I
UIn the ~ year, he United States Environment!! Protectk)n Agency (USEPA) hal reviewed Ihe 305(b) repotting

process and proposed hat he repor~ be generated on 5 o~ 7 ye~" cyde~ Umt axmspond to Ihe wat~lhed approach
pe,’~:~Js‘ Therefore, the 1996 P..,al~omia 305(b) mlxxt including the �onbibution from his region i~ molt ~ Ibe last of
Ihe biennial mpo~.

In 1994, ~ Lce A~eles Regk~nal Water Quaf’W Control Board (hereafter re~rred to as ~ Regional Board) did n~
update the region’s Water QuaIW Assessment Report due to staff �onstrainte. This 1996 report, Itmmfom, invokes a
more extensive review of data than hat of otter regions. This 1996 report, as in pmvioue year~ w~ be u~d to ~
areas for water quality control programs and Ipecial funding afro,s‘ Waterbod~el listed o~ the 303(d) ~ ¯ subset of
the 305(b) watertxx:he$, composed of the region’s impaired waterbodis$ (tt~e 303{d) ~t is described below), quel~ fm
certain USEPA funding programs. In addition, U~e Regional Board staff I:Hanl to use the ~ Informal~ion as ¯
starting point for wo~ w~th watershed stakeholder groups developing witeil~ed p~

In most erase, add~onal data w~ll be needed In on:tar to link impaired wated:x:x~m w~ ~ of polutan~ It
appeam that most of the po, ulantl causing Impain’nent~ am of ¯ no, point ~ource nature. The data for Itm as~e~nent
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will be used for ~ixne Board tasks, I~ in developing appropriate ~ in certain Waste Discharge Requiramen~. In
general, however, Regional Board ruff do not intend to use the assessment ix the impairments noted on the 303(d) lit
as ¯ basis for r~:ommending new, Idvanc~l, and/ix upgraded Vea~nent technolegles for POTWt. Ralher, ~

In Ittis mpo,,1, ~x lypes of w~erbodles ire assessed: inland ~ur/aca wlterbodlal (indudlng IIIkel and we1~nd$),            "~"
estuaries, nearahore zone, beac~e~, bays and harbom, and groundwater basina. In this lg96 assessment cyde, ~
of ~ maF)r rtvera and c~eks in Itte Los Angeles Region am Issessed but mJny small I~buterle~, wnall (x~$tal

Fix Ittis report, Regional Board ruff ~Jpplemented Regional Board ambient water quality date with ~ fn~ ¯ I~
number of ~en~es. These Igenclez inctude: United States Geoto~ca. " I Survey, Ventura County Flood Control Dlattk~
Lo~ And.ales County Department of Pul~io Wixks, City of Thousand Oaks, San BuenaVentura, City of Pasadena, City ~
~ At~peles, Meb’opol~n Water DisVict of Soub~ern California, Water Replenishment Distriot of Southern CalifomM,
Central and West Basin Mun~pal Water Distttct~ and local water puiveyom. Self-rnonJtoring data wa~ used ~
major dischargem in l~e Ventura and Calleguas Creek watem~eds (these two areas ware Regional Board "target
watersheds" in 1995-19~). in general, s~x years of water quality data (1988 to present) ware used for this ~
for bioaccumulat~on and secliment toxio~ty data, up to ten yearn of data were used. Most of the water coturnn and
lediment data were generated from grab ~amples. In addition to data, information from various ~ and r~
ware used for I~e amssrnenL These repix~ am c~ted in N II~ched Data Surmna~ Tables.

The data for ~ ~nent were cixnl~ and organized by wstmzt~ed. Watarzt~eda in thi~ ~zem’nont inckxle:

Coastal Venturl County
Venture River

Callegua# Creek

Los Angeles Rivet

Ventura County ccaml

Channe is~nds (santa C~t~ina, Santa Cruz, San Nichol~ Sw~ta Bartwa, San C~nenta)

Oata used f~r this assessment were limited; a compete ~uite of water quality parameters ware not available for
measurement against approphate water quality standards for each watert)ocly (e.g., all of ~ Saf~ Drinking Water Act
consbtuenlz ix USEPA priority poliutante). Therefore, It lz not ~ to mume that �on~tituant~ not ¢ltad in the
mesiment am not causing water quality probleme. ’

Assessment mel~od01ogy                                                        ..-

The Regional Board’s water quality ~ssesernent follow~ USEPA (1995) guk~:e is outlined In the Gu/de//nes ~
Preparation o~ the 1996 State Water Qua/ity Ass~ssments (305~) Reports). The guidanc~ ~ that ~even
beneficial use categories be Issessed under the fedarid gui~anca; the federal bene6c~J um in ~is ~ report
and the cz~oonding State beneflc~l ~ are W~wn in Table 1.

category relates to waterlxx~es where a use is supporl~ but may not be in t~e future (because of Int~peted zourc~
ix ~Ivcrse pollution bends) unless pollution prevention ix control ~X)n m taken. Waterbocliel ~st Jm assessed j~
par~al~ supporting and not suppixlJng Im considered "rnpairad." In adcl~, ltte tenl~ "pert~ally wJppo~ng" Ind "tlO(
luppix~ng" ~ra federal terms and roughly equate Io "intermad,ata" ~ "imp~irad" tem~ Ul~:l by 1tin stlte in pr~
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3. Fortha~condaryoontectrecmatk)nuse, If co/o~" or turb.~0’ity ere eteveted and am not or ere partlally

V
supporting the use, the overall use i~ ctess~ed as Wully ~upl:>ortJng but I~matened" because Ulese Pamrnetw,8

~ watershed in the region b divided into waterbody mac~e~ (e Ibec~ed segment of river or �:m~k) end lake~ or
Oreservoirs ~at matct~ those deskjnated in the 1994 Water Quality Contro~ Plan (hereafter referred to as Basin Plan).

For this report, some IndNidual reaches am combined into longer roaches w~ile other reaches ere listed as "not
assessed" due to lack of date. Bene~il uses in each reach are assessed and ire given a number of miles (or
square miles/acreage for lakes and grounchvater basins) that am suppor~ng that use (e.g., 3.5 mlle~ of the xx
fu~ supports the ~gncuRure use but 2.5 ~les only part, ally support the squatJc I~ use support). Date ~
stamens are located w~in each mac~ and cover areas no more ~an 25 n~les but u.~ually no more Ittan ¯ few melee. In
this 1996 report, parIXxJlar emphasis is I:~aced on ~ Venture River end Calleguas Creek water¯heals because they am
~ 1995-1996 Regk~aJ Board targeted watersheds. The main stem of the Los Angeles River b ~ ~ in
detail because it w~l be a targeted watershed in the 1996-1997 watershed cycle. Ocean water date am not asseased
in this mpon other than from seafood conaumptk)n ¯dyes¯des and review of literature.

2In I~e ¯sses~’nent, potential sources of co¯teenage¯ ere ldenl~ed to the ~ that is known at b~il time. For moll
waterbodles, data were not sufficient to I~nk ~oec~fic sources to s!>ec~c pollutant¯ ~o ~is i~ not done in the
assessment. In future assessments for this region, linkage may be possible. Soumes ¯m listed for ¯ waterbody
do not contribute necessarily to ~e listed "causes" of impairmenL "l~ese !~oten~l sources am listed in ord~ to asmt
staff perfon’ning future assessments; incomplete data for waterbodles precluded maldng ¯ complete list of csuse~ of
impairments at this t~me (many waterbod~ee have not been anatyzed for metals and/or prior~/pollutentl).

Some beneficial uses, notably agriculture and in some cases squa~ lif~ end contact recmaUon, Ire impaired clue to
co~stJluerl~s that have naturally hCh concenb’abons w~thin ¯ watershed or subwaterehed. Examples of I~
coflst~tuents include total dissok’ed solids, c~lo,’~es, boron and sulfate that am leacrmd from rock formabof~. In ~
lakes and estuahes, coliform counts may be high due to ¯ large population of waterfowl. Not enough in~ b
available at this point to cJass~ any of the affected uses as "unattainable’. Under the K)urcal �:~umn (or in

Ranldng of re¯aWe cont~but~ of each cause and source to ~ overall impairment of ¯ waterbco’y is class~ed wilh
s/ight (S), moderate (M) end high (H) magnitude. For example, contaminant sources for ¯ waterbedy that Include
natural sources, urban runoff and mun~pal effluent would ~11 be �~as.r,~ed as "moderate" because they all �on,¯buts to
~ degree. If there is only one suurce I~sted then it is conside,’~d to be ¯ high magn~Jde source ~ontribVdng to the

Uimpairment.

on informatk)n about land uses, location of sources, IXedict~ve modeling, best professk:~al judgement, as wM I~
use of older data. "Monitored" assessments are based on recent ambient water qual~y, sediment querdy,
bk)accumula~n and tox~,y data ~at am collected rela~ely frequent. Most of ~ ~ssesemente in I~e 1~6 cycle am

Cdteria used for assessing each Surface Water Benefk::ial Use

The USEPA Guidelines for Preparation of lf~e f99~ Stat~ Water Qualtty A.~essments (305(’o) Repo~) proVdse
formulas for conOuc~ng ¯ssessment of the ~x 305(b) beneficial uses. These guidelina~ am described below iiong wflh

Aquatic Life Use Support

Biologk:al/habitat assessments
Bk:)logicaL~habitat assessments in this regk~n am lim~,ed to reported or observed sed~’nent and erosion ~ and

~p..-personal communicabon vv~t federal FLsh and V~ldl~fe, state Fish ,,rid Game I:~)logists and �:dJ’NK IOca/expe~L The
Regk~’ml Board does not have resources at this time to perform detailed field biolog~cal/h¯bttat ~te. USEPA’~
apl~K:alXm of bio~ogical/hal~tet assessments are desc~’~bed in tal~e 2. In ~k~Xx~ the Regional Board used
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Aseeeement I A~essment Guideline
designation

Primary Recreation Contac~ Use: Beach and Inland _h~_~lng area ~,_,m
0

per y~r.

Fieh and Ihellfleh conlumptJon use: IdYL~o,-Ioe

Primary contact and non-contact r~:matJon: aoethotk:e eL~-~_~..Weld

Drinking water use: water quality data

-̄.-.,o.t o..,o.... ,o, ... ,,..,. ,,.,. .,. ,.,., ,,.. ,=n= .... ._.___)-

Most of ~e aquat~ I~f~ u~ ~pport assesst~n~ ~1 t~ Los ~ Rogk:pn ~ based ori ph)~l and chomlcml will’,
IS ~11 as s, edi~nL ~xk:~/arid ~rnultX,’l da~ (desc~bed I~k)w). Physical and (d~mlcl dall (witor oo~mn)
in<dudes ~xX: ~s~ (prk:)rity pollu~nt, ~ and arT.~on~) m,"ld convontlon~ consul ~ atrossorl
(dissoNod oxygen, I:)H, and im~r~jm). Tho asses,smelt 9u~lolinos, blsod ~ USEPA’I Ouidinc~ documont,

Crite~ ~r ~uat~ li~ u~ ~pl=X~t ~ dr’a~ from I~ ro0k:.~’s 1994 Oas~ ~ and t~ USEPA Wator (2~mrdy
5:)r ~ter (198~ aa’~:l ululates). Rebut cr~rm ~ I~ted ~ ~ 3 and 4. No~ ~ I~ ~tal da~ ~ �omparod    ’
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U. S. F~ ~ Drag ~n~ (FDA) ~ ~ve~, M~n In~m~ S~ (MIS), ~ ~ N~
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~ benthic community. Many m am contaminated w~ metals ind, as BPTCP work has revealed (and expit
I(h, ice from th~ program’s Scientific Review & Planning Comn~tee luppor~), generelly metals Ire not blo~vellebll
(b’my ~ tO bind ~ l~e usually generous amounta of sulfides in the sediments) ~nd don~ OOnlrtl:x~ to sediment
tOXiCity. Se<:limenta contamlrmted with even high lev~l$ of metals, ~ rio( ~ organic (~m~is, ~ USUally not ~

pollutant ~

8e<:lirnant lo)dc~, grid sodiment chemistry) collected It lh~ ~ t~rne l! ~ ~ over ~ tglrly ~ ~
grid use ¯ refemnos site for compari~n purposa$. Inateed, what is mostJy available Ire d~tl ~ under different
progmrns, m~gurtng dif~rent media, It different liras, over ¯ number of yelrl, wib~’tout good ref~wl~ litll for

rlv~aling Dut no( rl~c~,grily uge~l without IOflle oUler kind of inforrr~tJort. For ~xample, high I~limen| tox~ irl
le~ conducted under Itm BPTCP combined w~ low ledirnent conmrnlnaUon Ind bio~mul~l found through

IoxJcity ~hat m~y be ~n~ient. If sampling occurred during rainy w~ther, other unknown (Ind of~n nor~nfflrol:)og~)
facto~ may be involved. Te~t resu~ (e~.~ally effects information) ob~inad during gbefflnt condit~o~ rell~

¯ As ~nother example, past SMW~ detl rely ~ low Io modemta PCBg grid PAH$ in I~nent Ind I~ggue grid
recent ledimen! toidc~ty testing may result in lesa thin 60% survhral on two lampling d~. The SMVVP d~ta may f1~
~ obviously high but ~le to)d~ d~ta point out ¯ problem. Ben~ic cJam would be helpful, but ~ of 1
b~oacoumulatk)n, and ledirnent ct~erni~, the waterbedy would be de~gnated not fully suppor’dng gqtmlJc ~ benafldll
uses. "~ effectl dam am weighed more heavily thin I~mple measurement~ such ~ ledirnent pollutant ~ or
t~sue bioaccumulaUon (wJ~in I~e linli~lJo~l$ de.~:~’ibed ~rller). The latter me~somment tl/t’t In elf--:t, R’I Juei II1
In4:bcator of the pmgenos of pollut~nta. Unle~ N~tion~l Acldemy of Sc~encas ~ guidelin~ Im Ixos~led,

For SWMP data, "1~lckground level gutdelinel" apply only to transplanted Californ~ mus~el~ Other organi~nl u~d by
ltte program ir~ude Imnsplant~ fr~lwater c~rnl, mlident C~lifom~l musse~, I~n~plantad bay mus.seis, ~ ~

Primary Contact Recreation Use

One of Ihe goals of t~e Clean Water Act is Itmt all waterbodles of the nation be "swtmmable." Many of the waterbodlas
of ff)e Los Angeles region am designated as "swimmable" or usable for water-contact recreation. Some of ~
des~nated watertxx:lies, however, are inaccessible due 1o gates and fences installed for flood control ot drinking
reservoir protec/x)n purposes. In spite of this, residents, homeies~ individuala and ocoas~onally d~iidmn often gain

report. On I~e 303(d) list table, accass msUict~, ..indicated wi~, kx)bx)te.

hazardous substances and ae,s~etics. Bathing c~osure data was acquired from the Los Angeles and Ventura County
Departments of Health Serv~es. Guidelines for assessmenta and coliform bactmta standards and assessment
guidelines are st~:~vn in Table 7. Inland surfaca watertx)dy coliform data is not collacted on ¯ frmluent bal~; only
coliform standarda are used. Dry weather bsactl data are collected frequently, weekly or dai~y, in lhe surfzona by major
ocean dischargers and by Itm Los Angeles County Department of Health Senses. Wet weatt)e~ �o4iform data il

Hazardous substances in water and bottom sediment am evaluated o~ a case by case bas~ Secondary Ddnking
water MCLs (table 8) related to contact recreation are also assessed. A0clr0onal facto~ su<:h ea I:)e~dant Icum, o~/,
films, excasa~ve algae grow~, significant I~’ash, and persistent observat)o~$ of non-natural foam ~d/or odor were ~
cona~ered (=blea 2 and 9).
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Cdteda used for assessing lakes

Ntt~ough I~e general guklelln~ for surface waterl al:hO~y to lakes of Itm region, It:)edal oonslderltlon II given to ~
lakes. The Regional Board convicted wi~ UnNer~/of California, Riverside to assess urban lakes. Twenty
urban and non-urt~an lakes of I~e region were studied over ¯ year period ¯r~ I~ls Informal~on and data am used in
Water Quality 305(b) Asses~mnt.

For lake, I]’ophlc status le assessed. A~Mment is ¯tidally based o~, wherl available, lhe following facto~ tolal
1:~sphorus, chk:)ro!:~yll a, secch! Ixansparsncy, frsquency of algal bioo~, surfaos IoJm and mat, tud:~dity, ,’~uc~on of
water dep~ due to sediment, exist of nuisance mactophyto growth, and aesl~elk:~

Cdteda used for assessing Nearshore, Open Bays, Estuaries, and Ocean

Criteria used for assessing Ground Water

Neither l~le US EPA r)or State Board ha) established ¯ set me~ for alses,~ng ~ quality of grouf~
Staff at ~e USEPA recogmze tha¢ suct) assessment~ are monumental tasks, According)y, ~e USEPA Guidan~
document suggests that agencies do what i~ pract~ble during l~e 1996 repor~ng period, focu~ng o~ demand for and
vulrmrabil~y of ground watarl.

Regional Board staff did not compile ¯ database on l~e qual~ of Oro~Jnd water, due to limited staff resources. Nor did
Regional Board staff assess Itm quality of ground water based upon numbers of known (~o~taminatad ~ These data
wouk:l not accurately reflect waist quaIW, since ~ data (from monitom~ wells) am inherently skewed toward wallt
quality problems. Regional Board staff also re~::ted ~e idea of assessing I~e qualW of ground watat based upo~

Assessments of ~e quality of ground warm in lhe Los Angeles Region, Iherefore, are based upon lhe extant to which
benef~al uses have been, or am lf~reatened 1o be, impaired. Beneficial use cat~:~es that were assessed Include
drinking water and industrial uses, w~ich wer~ lumped l~gett~ (since indual~al users in I~e Region lyplos~y require
ground water ~at meets Tee 22 standards (Table 10). The quality of ground wetem to support agricultural ~
not as.sessed in most areas; excepl~oos were made in certain m of Ventura County, where agriculture le an
~x~t ~ustry.
T¯ble 12. Assessment guidelines for groundwater

/~-~sment ©l¯~lflcation Guldslin¯

In order to determine Impairrne~l to ground waters, Regiorml Board staff galt~’ed lnformal~on of 1 Ihe extent to whirl1 ¯
WoductJon had been curtailed or cut back due to water quality probleml. Ground waters that were pull~ed In ~ of
¢ontan~n¯tx~, ¯rid tt~ treated at w~lll~ead or I~ended Io meet wa~" quality standatd~ ~ m oon~lemd ImpaJ,-~.
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The attached Dat~ Summan/T~ble= pre=ent lhe re~ult= of ~ R~I ~s ~~ G~ ~ ~ ~
O

~3(d) ~t
2
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AddiUonal lists in the asse~rnent

The 305(b) report includes ¯ numl:~’ of state list~ ~hat are o~ have been manda~l by ~le Clean Water Act. As part of
~ assessment for 1996, I~e 303(d) I~ is ulXlatad l~t IX~cious I~sl~ were not ulXlat4d. The lists in I~J~ assessment
Include:

~314: This is I lt~ fr°m 1992 of Publicly owned Igk4s lhat m nominat4d kx, restoration. This ist is not
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WBS Input. Ciueee and eourcee (February 1~l)

High 1 oonltttuent ie~ll to Noxious IKIUIt~c plan= (JJgle)
nonsupport Filling ~nd draining

./’2400 Total toxicl

=uppo~l or 600 Exo~ species
Multiple constituents lead to ,./3300 F’mh ban’ie~

Slight Mul~ple �onst~tuentl lead to ./3600 Scum/foam
nonsupport (and I~tl one is 3700 Fish consumption
slight, i.e., color) ot
Multiple constituents lead t~ =.~

¯ partial support ~ 0100 Industrial polm source= (mflne~,
MultJple consl~Jent= lead to sites, etc)
fully suppor’dng but l~matlned 0200 Municipal point Iourc~

Use (:odes 0400 ~ sewer ovedlow=
72 Agriculture 1000 Agriculture
50 Ddnldng watst 1300 Nurseries
20 Aquat~ ,f~ ~520 Up~nd graz~ (graze)
42 Swimming (rec~at~ contact) 1600 Animal operations
44 Secondary (recreation non cont) 1640 Confined animal operations
21 Fish consumption 3000 Conslz’uctioni 23 Sheltfllhlng 4000 Urban runoff/storm leWetl

5000 Resource extraclion

v/ 0000 Causes unknown 6300 landfills
,/0100 Unknown tox~ity (sediment or warm’) 6700 SepU¢ dispo~l (septic washouts)
~ 0200 PesOodes 7200 Dredging

AJdrin, Chlordane. 7300 Oam �onstnJctk)n
DDT. DDE, DDO. 7400 Row mgulatiort/modilkal~n

/ Endrin, PCB$, Toxaphene 7550 Habitat modificat~ other 1hart hydrom.¯ 0300 Priority organic chemicals 7800 Draining/filling of wetlands
Phenol, Benzene, BTEX, 7900 Anti-fouling paints, naval

V~4050~)~
Petroleum 8100 AUnospheric del:x:~tlon

Nond:H’k)dty organic chemicals (PAH=) 8400 Spi~ls
Metals 8500 Contaminated sediments

: Ag, As, Ba, Be, Cr, CrY, Cu, 8600 Natural sources~ Fe, Pb, Mn, Hg, Se, Th, Zn, Ni, 8700 Recmatk>nal

,.V/.0600
and B (boron) 89~0 Groundwater Io=llng=

Ammonia 8920 Groundwater wfttKIrawal
,./0700 Chlodne 8930 leaking underground

~
01~. ,nor~.ni~ ~ 8,~) Ol~er (algal treatment, riling
NutTient= (N+N) contami~ted groundwltm’)/1000 pH g000 Soumeunknawn

nVk~ OO ~020 ~= dumpln~
(eutzophlcat~on) ~030 ~=/1300 Salinity/TOS/dllorides & lulfal= (& SC)

,/1400 Them~al modif~ation~tim’~

~160~
Flow.lterat~on, 3300 FIsh berrlerl

~17 Other habitat alteratJorm (benthic 3400 Trash
community) 3540 Scum/~:)ern

00 PatJ~)gen$ (human ent~lc

,~

coliform) Not~: for TMDLI. TRASH Is always low priority
Radiation ,30,,~ irmga~es= of TMDL priority for
Oil and

,,~000 Tast~ and odor
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Regional Water Quality Control Board - Los Angeles Region
1996 Water Quality Assessment Data Summaries
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD ~ .,m.. 7.
LOS ANGELES REGION
101 ~’~I’TllE P’tJI2~
liOET[ltL’Y PAflL CA il?M.ZlM

LDate: December 21, 1~95

To: Interested Parties
Los Angeles and Venture County Coastal Watersheds

From: Deborah J. Smith, Chief ~Regional Programs Section

Subject: Public Notice for Draft 303(d) Lilt                                                 ~---

Attachment: Draft 303(d) List-Los Angeles Region

Introduction

Under Section 305 of the Clean Water Act (CWA),~ each state is required to periodically
assess all surface waters within the state. Based on this assessment, each state must
submit a list of those waters that do not, or are not expected to, attain water quality
standar0s after application of required technology-based controls. This list, known as the
303(d) last, serves to focus water quality efforts and resources toward the most significant
water quality problems.

The 303(d) List

Regional Board staff have prepared a draft 303(d) list for surface waters in the Los Angeles
and Venl’,ura coastal watersheds (Los Angeles Region). This list is attached for your review,
and the rationale used to prepare this list is briefly described in the following section. U

affecting waters on the 303(d) list. In addition to water quality controls in Waste Discharge
Requirements, these approaches may include: new watershed-based management efforts;
enhanced stormwater programs for releases from municipal, industrial, and construction                "
sources; and estimates of total maximum daily loads (’TMDLs) of pollutants. TMDLs are a
way to quantify pollutants loads from point and nonpoint sources, and can be used to allocate
allowable loads in order to meet water quality standards. TMDL efforts are already underway
for the Los Angeles River and Malibu Creek watersheds. Other efforts to estimate and
reduce pollutant Ioadings will be initiated as the Watershed Initiative in the Los Angeles .-/Region proceeds and as Regional Board resources allow.

The 303(d) Rationale

In accomance with federal guidelines,= several broad categories of beneficial uses of surface
water in the Los Angeles Region were assessed, namely: dnnking water supply, fish



tested at all sampling stations. Therefore, ~t is not correct to assume that constituents not
cited on this list are not causing water quality problems.

Additionally, please note that the terms ’partially supporting’ and ’not supporting’ are federal
terms, and roughly equate to ’intermediate’ and ’impaired’ terms used by the Itate in
prepanng previous water quality assessments for the Los Angeles Region.

Public Review Pedgd

Comments on the attached 303(d) list must be received by the Regional Board by January
25, 1996. In the event that you feel waterbodies or parts of waterbodies should be added to
or eliminated from the attached list, please provide supporting data.

Comments and questions should be addressed to Heather Tr~m, who may be reached at
(213) 266-7553 or at the address above.

Thank you for your interest in water quality.
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To: Interested Pirt~s
Los Angeles Region

From: Wendy Phillips
Chief, Planning Unit
California Regional Water Quality Control Board, Los Angeles Region

Re: Revised 303(d) Ust for the Los Angeles Region

Date: February 15, 1996

Attachments: 1. Los Angeles Region Revised 303(d)
2. Responsiveness Surmmlry

Thank you for your comments on and interest in our efforts to assess water quality in the Los
Angeles Region. As you’ll recall, on December 21, 1995 we released a draft list of impaired
waterbodies in the Los Angeles Region. Since then, we have had many communications
regarding the purpose of the lilt, the way in which the list was developed, and how the lilt
will be used.

Pumose of the 303(d1 Lt~

To recap, the purpose of the list is to identify waterbodies that are not fully supporting
beneficial uses. Although water quality assessments are part of our standard planning
process in this state, the US EPA requires all states to submit a list, based upon pedodlc
water quality assessments, of all impaired waterbodies. This list is known as the 303(d) list
(after section 303(d) of the Clean Water Act).

~ationale for Develooino the 303(d) Li~

The list was developed using data (since 1987) that were reasonably .v.ilable to Region.i
Board staff. Water quality data from numerous agencies and districts1 supplemented in-
house data.

The data were used, in accordance with federal guide;ines,= to assess several broad
categories of beneficial uses of surface water~, namely: drinking water aupply (raw), fish

IOb~er Igl/’lbtl providing data
Relou~l, Venturi Coun~ F~ Con~l D~
of Sin Bueniventu~, C~ of
~ ~n~al one West ~l~ Mun~al Wl~r
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consumption and shell fish harvesting, contact and noncontact recreation, aquatic llfe
support, and agriculture. These broad categories do not precisely match all the beneficial
use categories used in our Water Oualil]l Control Plan (Basin Plan, 1994): accordlngly0
beneficial uses designated in the Basin Plan were combined into the broader federal
categories, as appropriate. In particular, note that groundwater recharge (GWR), which tl a
separate category in our Basin Plan, has been combined with a federal category for drinking
water supply.

The following briefly describes the rationale for assessment= in the vadous categories of
beneficJal uses.

Drinking Water Supply:. Assessment of water quality for ddnking II based on
concentrations of constituents that are regulated for drinking water. In thll
assessment, data are for raw (untreated) surface water. (Note that auch water would
be treated and disinfected, in accordance with requirements from the State
Department of Health Services, prior to distribution for potable use,) Again, please
note that groundwater recharge (GWR), which is ¯ separate category in our Basin
Plan, has been included in this category.

Aquatic Life Support: Assessment of water quality for aquatic life support is pdmadly
based on water quality data for physical parameters and chemical constituents as well
as sediment, toxicity and bioaccumulation data. Data on chemical constituents (i.e., in
the water column) include not only conventional parameters and constituents (such II
clissolved oxygen, pH, and temperature) but-where available-toxic substances
(priority pollutants, chlorine, and ammonia). Other considerations included in
assessment of water quality for aquatic life support included fish kills, barriers to fish
migration, and impairment of benthic communities.

Contact and Non-contact Recreation: Assessment of contact recreation il based on
closure data for bathing areas, coliform bacteria data, hazardous substances and
aesthetics. In some cases, other cnteria such as secondary maximum contaminant=
levels for odorous substances in dnnking water, were considered. Also, additional
factors, such as persistent scum, oily films, excessive algae growth, significant trash,
and persistent observations of non-natural foam and/or odor, were considered in
assessing contact as well as non-contact recreational uses.

Fish Consumption and Shellfish Harvesting: Assessment of water quality for fish and
shellfish consumption is based on fishing advisories.

Agriculture: Water quality standards for agriculture can vary by area and by crop.
Due to the lack of state or federal standards, assessment of water quality for
agricultural use is based upon local guidelines.

It is important to understand that data are limited and that a complete suite of water quality
data were not available for measurement against appropriate water quality standards for each
waterbocly. Therefore, it is not correct to assume that constituents ~ot cited on this list Ire
not causing water quality problems.
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Use of the 303(d~ L~

As mentioned above, we am under federal mquimrnents to submit thls list to the State Board,
which will compile the lists for all of California’s nine regions for submittal to the US EPA.
The US EPA will use this list to report to Congress on the quality of the nation’s waterbodles.

Setting aside these reporting requirements, we plan to use information from our water quality
assessment and list of impaired waterbodies in the Watershed Initiative. Specifically, this
information will be a starting point as we assess water quality problems watershed by
watershed. In most areas, we shall need to supplement our data with additional data in order
to link impaired waterbodies with sources of pollutants. As you’ll note from the 303(d) list, we
suspect that most of these pollutants are of a nonpoint source nature. While the data for the
303(d) list also will be helpful, in certain cases, as we develop appropriate limits in Waste
Discharge Requirements, Regional Board staff do not intend to use the list as a basis for
recommending new, advanced, and/or upgraded treatment technologies for POTWs. Rather,
these issues will be considered in greater depth by stakeholders within the context of
individual watersheds.

Finally, you’ll recall that our draft 303(d) list had a column indicating TMDL priorities (high,
medium, or low). Total maximum daily loads (TMDLs) of pollutants are a way to quantify
pollutants loads from point and nonpoint sources, and can be used to allocate allowable
loads in order to meet water quality standards. Phorities on our draft 303(d) list were baled
on a combination of many factors, including the severity of problems, the value of the
resource, the watershed schedule, =taft resources, and PraCticality/available solutions.

As a result of the discussion of TMDL priorities, we have eliminated this column on our
revised 303(d) list. Since we must commit to make significant progress, if not complete, any
TMDLs we designate as ’high’ priority, we have dropped the TMDL pdodty of all waterbodies
to ’low,’ with the exception of the Malibu Creek and Los Angeles River watersheds. TMDLs
for certain constituents in these watersheds are still ranked high priority; to date, we have
already collected substantial data and modeling efforts am well underway.

The priority of all future TMDLs will be discussed and evaluated by stakeholder groups under
the Watershed Approach. Staff and other stakeholder resources will be key factora in
determining the number of TMDLs we can undertake in the future.

Other Issue (Municipal and Domestic

Many dischargers expressed concern that certain waterbodies were noted as Impaired for
drinking water on the draft 303(d) list (dated December 21, 1995), even though these
waterbodies are not known to supply drinking water. The reason that most of these
waterbodies were included is that they are considered potential sources of drinking water
(potential MUN), in accordance with our policy entitled Sources of DrinkJng Water (State
Board Resolution No. 88-063) and, as such, must be protected as potential sources of
drinking water.

Based on recent discussions with State Board and US EPA staff, we decided not to assess
drinking water use for those waterbodies that were recently added as potential sources of
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L
ddnking water in the Basin Plan, solely on the basis of the Sources of Drinking Water policy
(see asterisks in MUN designations on Table 2-1 of the Basin Plan). Accordingly, the
assessment of 36 waterbodies for drinking water use has been eliminated from our water
quality assessment. Please note that any of the above-mentioned waterbodies that also are               ’/
designated for groundwater recharge (GWR) in our Basin Plan were still assessed under the

¯
dnnking water category, and still incJuded on the revised 303(d) lilt.

~
The fact that we ere not assessing certain waterbodies designated as potential eources of
drinkin~ water at this time does not mean that they have been de-designated for MUN In the
Basin Plan. A review of our exemption criteria for MUN is on-going, and Regional Board staff
plan to make recommendations for appropriate revisions to our Sources of Drinking Water

~ policy later this year. Appropriate revisions to the 303(d) list will follow, if necessary.

I Conclusion

~ We are grateful for the many comments and additional information received lince December
21, 1996. Please see the attached Responsiveness Summary, which outlines, by subject,
our responses and revisions.

Should you have questions, you may reach Heather Trim (213) 266-7553 or me at (213) 266-
7557.

cc: David Smith, US EPA, Region IX                                                       U
Nancy Richard, Monitoring and Assessment Unit, State Board
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Regional Water Quality Control Board, Los Angeles Region
1996 303(d) Responsiveness Summary

February 15, 1996

Public Notice Summary

Or~ December 21, 1995, an explanatory letter and attached draft 303(d) list were sent to over 700 governmental
agencies, dischargers, water districts, environmental groups, and other interested parties in the region, in early
January, additional copies of the list were sent to Ma~ibu Creek watershed stakeholders and parties irlterelted
in the Los Angeles County Muniopal Ston’nwater NPDES permit. In addition, public notices were posted on
December 25 and 27, 1995, in Los Angeles and Venture areas papers. The public review period was originally
posted through January 25, lg96. After requests from several agencies for more review I~rne, the review period
was extended to February 8, 1096.

Approximately 25 individuals representing cities, environmental gmupa, and dischargers, called Regiona~ Board
staff with questions dunng the comment period. These questions were primarily about the nature and use of
the 303(d) list. Many cities were concerned about the use of the list in the pending re-issue of the Los Angeles
County Municipal Stormwater NPDES permit. Most oral comments were later formalized in letters from
commenters. In all, 19 comment letters were received from 15 organizations ~ agencies.

Also, on January 18, 1996, members of the Southern California Alliance of Publicly Owned Treatment Works
(SCAP) requested a meeting with Regional Board staff to discuss issues regarding the 303(d) list.
meeting was held on January 31, 1996 (see attached attendance list) at the Regional Board’s office. Regional
Board staff gave a brief overview of the need for the 303(d) list, development of the list, and the use of the list.
After the presentation, discussions centered around issues of concern to the agent, s, incJuding the MUN
designation for certain waterl:)odies, natural sources related to impairments, chronic versus acut~ toxic=
standards, and other issues.

Responsiveness Summary

Comments below are organized with general concerns presented first, followed by waterbedy-spacJfic concerns
second. Multiple comments on the same issue are combined. Every effort has been made to accurately reflect
the actual comments and direct quotes are used whenever possible. Copies of the original comment letters are
available upon requesL In addition to changes noted in this responsiveness summary, additional changes were
made to the 303(d) list in response to internal staff comments (correction of errors, ¢lariflcabon).====
Comments were received from the following people. Each commenter has been assigned an abbreviation
which is referenced at the end of each comment.

~ A_oencylOm_ anization/Pemoq

CDFG California Department of Fish and Game
330 Golden Shore, Suite 50                                John Sunada
Long Beach, CA 90~02
Letter dated February 6, 1996

CamSD Camarilla Sanitary Dtsb’lct
601 Carmen Drive, PO Box 37 John ENvel~
Camarilla, CA 93011
Letter dated January 31, 1996
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C~reon Carson, City of
PO Box 6234 George Schullz
Carson, CA 90749 John WIIz
Letter dated January 30, 199~

FVR Friends of the Venture River
63 South Olive SVeet Mark Capelli
San Buenaventure, CA 93001
Letter dated January 12, 1996

HTB Heal the Bay
Mark Gold2701 Ocean Park Blvd., Suite 150
Jaque FormstSanta Monica, CA 90404

Letter dated January 24, 1996

LVMWD     Las Virgenes Municipal Water Distrk~                         Jim Colbaugh
4232 Las Virgenes Roll
Calabasas, CA 91302 Randal Orlon
Le~er dated January 25, 1996
Letter dated February 1, 1996

LAC~,       Los Angeles, City of, Department of Public Works                Sam Furute
Suite 1400. City Hall East
200 North Main Street Delw~n Biagl
Los Angeles, CA 90012
Letter dated January 24, 1996

LACO        Los Angeles, County of, Department of Public Works              Harry Stone
900 South Fremont Avenue

Fred RubtnAlhambra, CA 91803-1331
Letter dated February 8, 1996 Bill DePoto

LACSD Los Angeles County, County San~at~on Districts
Charles C~rryPO Box 4998

VVhittier, CA 90607 Sharon Green
Letter dated December 27, 1995
Letter dated January 25, 1996

Oja~SD Oiai Valley Sanitary Dist~ct
1072 Tico Road Eric Ottmann
Oiai, CA 93023 Ronak:l Sheets
Letter dated February 8, 1996

SCAP       Southern California Alliance of PublicJy Owned Treatment Works      Sharon Green
30290 Rancho Viejo Road, Suite 113
San Juan Capistrano, CA 9267,5
Letter dated January 18, 1996
Letter dated February 7, 1996

SCLARITA Santa Clar~a, City of
23920 Valencia B~vd., Suite 300 Don W~Jliarrm
Santa C~arita, CA 91355-2196
Letter dated January 4, 1996

~ ~) O ~ .1. ~               R0033766



SVCSD Simi Valley County Sanitation Di~tdc~ Ronald Coonl V2929 Tapo Canyon Road John BehjanSimi Valley, CA 93063-21~
OLetter dated January 25,

Letter dated February 7, 1~96

L
USFS United States Department of Agriculture Michael Rogem

Forest Servic~ Joe
701 N Santa Anita Avenue
Arcadia, CA 91006-2725
Letter dated January 25, 1~6

VentCo Ventura, County of Donald Koapp
2Environmental Health ~ Robert Williamloft

800 South V~oria Avenue
Ventura, CA 93009-1730
Letter dated January 25, 1~

Format used for Responsiveness Summary

COMMENT #: The ¢ommant number, for

COMMENT: The aummary of the commaS.

COMMENTERS: The reference abbreviation(s) of the

STAFF RESPONSE: Regional Board staffs’ responle to ff~
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Comments end Responses om_anized by _o,n,ral issues followed by_ wmterbod_v.~oeclflc ,’oncr..,-~

COMMENT ~: 1

COMMENT: Schedule and clarification Issues: SCAP requested that Regional Board staff
meet with members of SCAP and that the public review period be extended an
~:ldit~onal 30 clays beyond January 25, 1996. Also, a more extenalve public
review, involving stakeholders earty on would be appreciated in the future. The
303(d) lisl should be integrated into the Water;he<l Approach. Several
dischargers requested that they review the data and criteria used to make the
303(d) list assessments. Clarificst~on was needed regarding the =ggregstion of
the state benef, clal use categories into the seven 305(b) cat~oriea.

COMMENTERS: SCAP, LACity, SVCSD, LACSD, CarnSD

STAFF RESPONSE: Data summaries were sent to LACSD. Regional Board staff made a =pet/el
presentation to members of SCAP st a meeting on January 31, 1996. Many
issues, such as the relationship of state beneficial uses to the required USEPA
use categories were described. Members of SCAP, as well as all Interested
parties, have been informed that they may visit the Regional Board office to
review all pertinent clata.

The review period was extended an additional two weeks, for a total period of
49 days. Thirty extra days was not fea$ibie clue to State Board deadlines.

As was explained at the January 31, 1996, meeting, this assessment will likely
be the last of the biennial regional-wide assessments required by USEPA. In
the future, assessments will be done on = watershed basis and will be
incorporated as part of the Wate,’shed Approach. Stakeholders will be able to
up, late and refine these lists as the Regional Board cycles through the
watersheds on = year-to-year basis.

COMMENT/l: 2

COMMENI’: Labels on draft 303(d) list table: Labels on the 303(d) list for "Beneficial Uses
Not Supporting" and "PaPally Supporting" on the 303(d) list are misleading.

COMMENTERS: LACSD

STAFF RESPONSE: These labels are misleading ~ wig be reworded. Accompanying text should
clarify the meanings.¯
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COMMENT ~ $
V

COMMENT: Standards for Aquatic Life: LACSD believes that it is Inapprol:N’iate to ule EPA
OGold Book cntena for mal0ng assessments, "Under federal regulations for

development of 303(d) lists, states are required to identify water quality.li~               L
eegments requinng TMDLs for which specked types of controls ere not
=tnngent enough to implement any water quality standards (WQS) epplicabie to
such water=."

COMMENTERS: LACSD

STAFF RESPONSE: The federal guidance for assessing waterbodles for 303(d) listl and 305(b) ]
reports allows use of best professional judgement Ind specifically luggesl= ule

2
of the Gold Book standards.

COMMENT I1:4

COMMENT: Prioritization of TMDLs: How were TMDLI priodtized? Twenty high pdodty
TMDLs does not seem reasonable. "SCAP requests that the Board not finalize
these prionties until stakeholder groups in the target watert~ed have the
opportunity to discuss end provide input on the priorities.*

COMMENTERS: LACSD, $CAP

STAFF RESPONSE: TMDLs were originally prioritized based on a combination of many flctore,
including the severity of the problem, the "value" of the resource, our
watershed schedule, staff resources, end practicality/available solution¯. We
must commit to make significant progress, if not to complete, any TMDLI we
designate as "high" priority targeted waterbodies in the next few year=;
therefore, all of the waterbodies have now been dropped to "low" priority with
the exception of two watersheds. The Mali~u Creek and the Los Angeles River
watersheds, both of which already have TMDL assessments underway, are
listed as "high" priority end are targeted for TMDLs. The priority of all future
TMDLs will be discussed and dec~ded by stakeholder groups under
Watershed Approach. Staff and other stakeholder resources will be ¯ key
factor in determining the number we can perform in lt~ future.

COMMENT #: I

COMMENT: As a summary of the January 31, 1996, meeting with SCAP, SCAP under¯todd
that "natural" will be added to the sourca column where information indicates
natural sources of constituents are cauling or contributing to ~ impairmenL

COMMENTERS: LACSD, ~

STAFF RESPONSE: The listing of specific Iources (including "natural Iources’) will be included in
the 305(b) and 303(d) database that is sent to State Board. State Board pttntl
the final 303(d) list for the state. The simpler format of nonpoint and point
souroes will be left in the region’s draft 303(d) list. To alleviate confusion,
"Standards exceeded, but effect on beneficial uses uncertain column" will be
removed ~om the draft 303(d) list. In general, constituents that ere eleveated
and are due to natural sources (i.e., TDS, sulfates) were not included on the
303(d) ~

COMMENT #: I
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COMMENT: Drinking water use: Many dischargers were concerned that certain waterbodiea
are listed as impaired for drinking water even though there ire no known users
of those waterbodies for dnnking water purposes.

Second letter from SVCSD dated February 7, 1996: "We agree with your staff
proposal to: The RWQCB will be revisiting the designation of MUN on all
waterbodies and the appropriateness of this designa~on. The RWQCB will
remove the MUN designation from waterbodies w=th no history of drinking water
use.=

February 7, 1996 letter from SCAP automates that "potential MUN"
�lesignations for waterbod~es are under consideration for review under the
Triennial Review process. Further, "SCAP recommends that the Board move
any constituents that exceeded drinking water obje~ve$ to the *atandardl
exceeded but effect uncertain column" if the designated use Is "potential MUN"
and the watertxxly has not yet been reviewed and determined to be ¯ ~ource of
(Irinldng water."

COMMENTERS: LACity, SVCSD, Carson, CamSD, SCAP

STAFF RESPONSE: The 303(d) list and 305(b) report include an ¯ssessment of the ddnking water
use for the region. Assessed under this "federal" use =,re two "atate" beneficial
uses, namely MUN (municipal aupply) and GWR (ground water recharge).
Currently, ell waterbodies in the region are designated as MUN per the 1988
Sources of Drinking Water Policy. A large number of waterbodiee, however,
were footnoted in the 1994 Basin Plan as being eligible for review and possible
exemption status during the Tnennial Review (1994-1997). Currently, the
Regional Board is reviewing these footnoted MUN waterbodies but the review
process is not complete. Later this year, the Regional Board ataff intend to
bring forward a revised MUN policy more eppropnate for this region.

As was pointed out in the January 31, 1996, meeting with members of SCAP,
the 303(d) list must be completed before the MUN designation issue will be
settled. No defin~ve answers or solutions were given at that meeting, contrary
to the opinion of the staff from SVCSD. Regional board staff are, however, in
the process of developing ~teria specific to this region for possible exemptions
from the MUN designation. AJso the February 7, 1995, letter from SCAP
incorrectly lists all "potential MUN" designations as waterbodies under
consideration for review under the Triennial Review process. Staff are
reviewing only those waterbodie$ with esterisk= (in the MUN column) in the
Basin Plan.

After discussions with State Board and USEPA staff, Regional Board staff
�leoded to not assess the drinking water use for those waterbodies that were
footnoted MUN in the 1994 Basin Plan and do not have ¯ GWR use.
Accompanying text will r.Jarify that rome of these waterbodies may be removed
from our Basin Plan within this year and, if any of them ere determined to have
drinking water uses and are impaired, staff will rev=se the 303(d) accordingly.

Using the above desc~bed c~teria, for the 305(b) report and 303(d) lt~ the
Drinking Water use not be aM, eased the following waterbodies:

Arrundell Barrenca
Little Sycamore Canyon Creek
Deer Canyon
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Lion Canyon Creek
Tape Canyon Creek (Santa Clara River ttilxttal7)
Beardsley Wash
Conll Canyon Creek
Topanga Canyon Creek
Santa Monica Canyon Creek
Pico Kenter Drain
Ashland Avenue Drain
Sims Pond
Los Cerfito= ~
Malibu Creek
Cold Creek
Lis Virgenes Cr~k
Stokes Creek
Malibou Like
Lindero Creek
Westlake Like
Like Lindaro
Ballona Creek
Sepulveda Channel
Dominguez Channel
Torrance-Carson (I.Jtaral) ~
Wilmington Drain
Machada (Harbor Park) Like
Arroyo Seco South of Davits G~ta Reeen~lr
BuYoank Western Channe~
Echo Park Like
Belvedere Like
Lincoln Park Like
San Gabdel River. estuary to Firestone
Coyote Creek (tributary to San G~bfiel Rive)
El Dorado Like
c, sta, Like

The fact that MUN use has not been included in this 305(b) and 303(d)
assessment does not indicate that any of these waterbodlas will be excepted
for MUN when the Regional Board completes their review of Sources of
Dr;nking Water Po/icy (State Board Resolution No. 88-063). Re-designation of
waterbodles is a basin planning process and is not part of the water quality
assessment process. Additional discussion of this issue morn property falls in
that arena,

COMMENT #: 7

COMMENT: 305(b) public review:. The Regional Board s2~ould perform a public review, per
Section 305 of the Clean Water Act, that ir~udee economic, social Ind
environmental impect~.

COMMENTERS: SVCSD

STAFF RESPONSE: The 305(b) report is prepared by State Water Resources Control Board; the
public review requirements are under their jurisd~on. The Regional Board
performs the public revmw for the 303(d) list for this region only.

~es8 Summa~t, P~e 7
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COMMENT III: $

COMMENT: TMDLI: LACity it ¢oncemed ¯bout the "use of ~ total maximum daily loads
(’TMDI .s) in pnon~ing each of the surface water reaches and location and the
use of essentially aesthetic water quality parameters (color, odor, bash, algae,
scum) in the pnont~zation process, As it is not apparent how these constituents
might be quantified (not to mention allocated) with respect to identified point
and nonpoint sources, we believe that more conventional water quality
parameters (’TDS, ammonia, coliform) will form the primary basis for the TMDL
effort." Also, LACity questioned whether TMDL estimates "have to involve
issues such as biological populations, assimilation pathways, ~4~:liment toxicity,
seasonal affects and other related matter= that would either be inappropriate or
beyond the =::ape of ¯n effort of this kind."

COMMENTERS: LACIty

STAFF RESPONSE: Total maximum daily loads (’TMDL$) are not used to pdodtize watarbodlel;
rather, waterbodies are prioriti, zed for future TMDL aesessments. Moreover,
TMDLs do not necessarily require elaborate numerical modeling; they can
incorporate simple assessments of problems such ¯s bash, Icum, etc. and
development of simple solutions. Aesthetic constituents were evaluated on ¯
region-wide basis by’ Regional Board staff during field observations. We did
not, however, impair any waterbody based solely on these aesthetic factor=
(with one exception: the Upper San Gabriel River:. East Fork. an ¯red that hal
been severely imDacted by recreational use). In addition, it it appropriate for
TMDLs for certain constituents to take into account biological factor= al well al
seasonal variability.

COMMENT I~; $

COMMENT: Data: "The sources of data should be referenced on the table. Alto, how
recent must the data be to be of use in maldng determinations of the beneficial
use impairment table?"

COMMENTERS: HTB

STAFF RESPONSE: Data used for this assessment were co!lected from 1988 to present Specific
requests for data sources have been fulfilled and any group wa~s invited to
the Regional Board office to take a closer look at the database used for the
assessment. The cover letter accompanying the draft 303(d) list, lent in
December, incJuded ¯ lir, t of ¢lata r, ources for lt~ amrnenL

COMMENT #: 10

COMMENT: Drinking water - treated versus raw water:. It should be made clear that the
data reflect raw ambient data rather than treated dnnking water.

COMMENTERS: HTB

STAFF RESPONSE: Staff agree: ¯ note in the accompanying text will be added to that affect.
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COMMENT #: 11

recluested in ¯ letter dated December 27, 1995,COMMENT: Additional LACSD
~ditional data end explanatory documentation for 18 waterbodiel wPJlin Los
~eles County.

STAFF RESPONSE: A letter Ind lttached dot= lumfllary illd assessment guidelines were lent to
LACSD on January 16, 1996.

COMMENT #: 12

removing waterbodies from 303(d) list: "SCAP appleuds theCOMMENT Justification for
Board for consu~ng with interested parties regarding the listing of particular
constituents eno waterbod~es However, we would advocate that necessary
control mechanisms ehould not be limited to construction schedules for
facilities, since other approaches to reducing loads end attaining uses may be
eclually effective at eliminating use impairment...we would like to auggest tt~t
other reasons for not listing a waterbody or de-listing be considered, such
the availability of new data, planned development of site-specific water quality
objectives, or mo0~f~cations that may be made to beneficial use designatJona
end/or water quality objectives to address ’effluent dependent waterbodlel."

COMMENTERS: SCAP

STAFF RESPONSE: Most of the approaches outlined above will be appropriate, as they become
available, for future 303(d) list assessments. Merely stating that
performed, however, �loes not improve the water quality. Waterbodla=,
however, can be dropped if plans ere underway (e.g., in permit) to correct the
problem in the immediate future.

COMMENT #:

COMMENT: Venture coastal beaches - COLIFORM: The impairment of recreational water=
due to coliform is of particular concern because if the standard for ocean water
contact is exceeded, and the cause of the elevated level constitutes
hea~ hazard, then, pursuant to Health and Safety Code Section 427.13, the
health officer must post warning signs. For standards not supported ($tandarda
exceeded in over 25% of samples): W~at standards are used for coliform in
ocean and freshwater reo’eational activities? Have there been enough coliform
samples collected to be statistically significant? Do any of the waterbodiee
listed, that ere within Venture County, represent violations of waste discharge
requirement=?

COMMENTERS: VeniCe

STAFF RESPONSE: The standards used for coastal beaches ere from the atate’e Ocean Plan
(1992): fecal coliform (10% of samples exceeded 400 mpN100) end total
coliform (20% of samples exceeded 1000 mpn/100). For inland or freehwater
areas, the region’a Basin Plan standerde were uaed.

V~ile the ocean standards ere designed for time periods of 60 days, the data
staff used spanned longer time periods (up to 6 years). Therefore, we used a
more conservative approach that impaired a beach when fecal colifon’n �ount=
exceeded the standard in 15% rather than in 10% of the samples. The data

000220
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used for Ventura County beaches were based on weekly monitoring by the Clty
of SanBuenaventura of 1) the Santa Clara RNer and nearby surf zones end 2)
me Venture Harbor area. The listed Surfer’s Knoll Beach has exceedences in
32% of the semp}es In response to this comment, Regional Board It.aft
reviewed aclchtiona! data and discovered that additional waterix)dies have
coliform problems: Santa Clara River estuary (coliform exceedences in 78-93%
of the samples), Venture Harbo~ Keyes area at AmJndell Barranca (coliform
exceedences in 75-96% of the samples), McGrath Beach (coliform
exceedences in 21-46% of the samples). These WiterbOdiel (Or
impairments) wilJ be added to me 303(d) list.

Because the available data did not confon, n exactly to ~ more frequent
monitoring end follow.up monitoring required under California TitJe 22, possible
Health Department warnings should be based on follow-up more frequent
monitoring by the Venture County Health DepartmenL It would seem that
consistent and significantly high coliform counts It ~ese locations warrant
further study by Venture County. To our knowledge, b’lese coliform listings do
not represent spec~c waste discharge violation.

COMMENT #: 14

COMMENT~ Venture River end Estuary: FVR requests that the Totat Maximum Daily Loads
(TMDL) priority for Venture River Estuary end Venture River to Weldon Canyon
be changed fi’om medium to high priohty based on the substantial w~ldlife
resources.., as well as heavy recreational uses, supported by these
waterbodies end idiacent nearshore ocean waters.

COMMENTERS: FVR

STAFF RESPONSE: TMDL priority will not be raised for these waterbodies because, with the
exception of two TMDLs already underway, ell waterbodies will be listed ae
"low" priority. Stakeholder groups within each watershed will be asked to
decide future "high" phority TMDLI (see comment #4).

COMMENT #: 11

COMMENT: Santa Clara River (West Pier Highway 99 to Bouquet Canyon Road br~ge):
The waterbody is incorrectly I~sted as part of the Venture County Coastal
watershed.

COMMENTERS: SClir#a

¯ STAFF RESPONSE: The ~le of the table will be changed to reflect the correct location of this roach
of the Santa Clara River.

COMMENT #: 11

COMMENT: Arroyo Las Poses end Arroyo SimS: SVCSD objects to incbsion of lhese
waterbodies on the 303(d) list due to drinking water use or MUN (see comment
# 6 above) and aquatic I~fe use for ammonia, temperature, toxicity end algae.
SVCSD feels that by designation of impaim~ent on these waterbodies, the drift
303(d) Ii~t "is cJearly indicating that [the Regional Board] has no intention of
allowing site specific objective for ammonia as indicated in the Basin Plan,
page 3-3 ’if it is cletermined that there is an imrnediate threat or impairment of
beneficial uses due to ammonia, the objectmes in Table 3-1 to 3-4 shall apply."

IResl:)onslveneM Summin/. Page 10
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SVCSD also requests ~t ~e Regional Board submit ell pertinent Oata,
assumptions and calculations suppo~ng assessment of exceedences to
temperature and toxicity in these waterbodies. "We are in full compliance wtth
the narrabve toxic~/obiective set forth in the Basin Plan. There is no narrative
objective of chronic toxic~y for the receiving watet~ in ~ Basin Plan. What is
the basis for determ~nirlg the toxicRy, temperature end algae impairment of our
reaches~’

COMMENTERS: SVCSD

STAFF RESPONSE: As Regional Board staff stated, in the January 31, 1996, meeting with members
of SCAP (SVCSD was in attendance), the 303(d) list does not preclude site
specific obiectives. In addition, staff invited the dischargers to come to our
office to rsview any data of concern.

Algae was listed as an impairment because of field observations by Regional
Board staff throughout the region. Temperature and chronic toxicity
impairments were based solely on m recent report that was submitted to ~
Regional Board:

Simi Valley County Sanitation Distr~ct. 1995 (September). Report on
Arroyo Simi Characterization. Prepared by Montgomery Watson.

Standards used for the 303(d) list and 305(b) report assessment need not be
�ontained in the Basin Plan; the listing based on toxicity is consistent with
listing for other waterbodies in the region based on other =pac~al toxicity

- studies.

,COMMENT #: 17
COMMENT: Belvedere Lake - aquatic life: The California Department of Public Works has

recently (April 1995) restored the lake to qualify as a recreational fishing lake.
Improvements incJude: 1) rerouting storm drains so that no street runoff enters
the lake; 2) removing lake sediments; 3) installing aeration systems to increase
water circulation and oxygen ~evels; 4) removing existing fish and restoddng
with hatchery end farm fish; 5) deepening lake to eight f~eL

COMMENTERS: CDFG

STAFF RESPONSE: Belvedere Lake will be removed from the 303(d) list. (The Regional Board’s

COMMENT #: 1|

lake study just preceded ~ lake restoration.)

COMMENT Elizabeth and Crystal Lakes: USFS would like to review specific information
about these lakes in order to possibly a~ld both lakes to the Forest Watemhed
Improvement Needs (WtN) inventon/.

COMMENTERS: USFS

STAFF RESPONSE: Regional Board staff sent information from the lakes study:

Regional Water Quality Control Board. 1994 (De, ember). Evaluation
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of Water Quality for Selected Lakes in the Los Angeles Hydrologic
Basin. Final Report. Prepared by L. Lurid, M. Anderson, and C.
Amrhein, Department of Soil and Environmental Sciences, University of
California, Riverside.

COMMENT #: 1~

COMMENT: Santa Monica Bay waterbodies: The following constituents should be added for
the following waterbodies (HTB provided citations):

Pico Kenter Drain. PAHs
Ashland Avenue Drain. Coliform
Ballona Creek Estuary - metals, coliform, shellfish advisories
Ballona Creek. enteric viruses
Marina del Rey Harbor - Coliform, shellfish advisories
Malibou lake. Remove Be~ene lad xylene

COMMENTERS: H’FB

STAFF RESPONSE: These recommendations were checked and revisions were made to the ~

COMMENT #: 20

COMMEN’r: Storm drains: "How were storm drains chosen for assessment? For example,
Ashland Ave is a relatively small but polluted drain. However, so are drains at
the Santa Monica and Redondo piers among others."

COMMENTERS: HTB

STAFF RESPONSE: Waterbodles, for which water column or bioaccumulation data were not directly
available, were included on the list if published reports contained =uf~cient
information regarding impairments.

COMMENT #: 21

COMMENT San Gabriel River watershed - biotoxicit~ and ammonia: Because the LACSD
permits contain receiving water objectives for both ammonia and chronic
toxicity, LACSD "believe that it is no longer necessary for the RWQCB to
continue to list either the [San Gabriel] river or the estuary on the 303(d) list,
and we request that the 303(d) and 305(b) lists no longer incJude toxici~ or
ammonia as a source of impairment." They wish to have time to perform Me
specific studies or Use Attainabil~ Analyses to determine lass mstricti~
objectives or reassess benefic~l use designations.

COMMENTERS: LACSD

STAFF RESPONSE: Use Attainability Analyses are not expected to be completed within the i, hort
term (-2 years). The 303(d) list included impairments that am not anticipated to
be remedied within the short term.

COMMENT #: 22

COMMENT: Santa Clara River. toxicity: LACSD would like to see a copy of the r~ent
Toxicity Study that covers Santa Clara River. "We believe mat in general It is
inappropriate for the RWQCB to use draft studies as a basis for determinations
of impairment to watarbod=es."

Re=poP.sk,eneM Summary, Page 12
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¯
Coyote Creek and San Gabriel River R1 - histology: The Regional Board did
not send ¯ reference for this impairment in the January 16, 1996, response
letter. "We would ¯ppre~ate if the RWQCB would provide there data for us to
review, ¯long with an explanation of how tt was evaluated and used to make an
impairment determination."

COMMENTERS: LACSD

STAFF RESPONSE: This report, w~ich is still in draft form, has undergone Regional Boird ¯nd State
Board staff review. Staff us¯el best professional judgement in including this
information as part of the assessment process. Staff ¯re willing to discuss ~
draft results of the study with interested pa~es, and will be pleased to rend the
final report as soon as t~ is available. For the Santa Clara River, the toxicity
information did not thgger placement on ~ 303(d) list; ~ ~quatic ~ use
was determined to be "fully lupportJng but threaten¯d" for toxicity.

Regional Board staff did neglect to reference this impairment in ~ January
1995 letter. Histological problems are described in the Tox/ci~ Study of the
Santa Clara Rwer, San Gabriel P.Ner, ¯nd Calleguaa Creek report ment:)oned
above.

COMMENT #: 23

COMMENT Coyote Creek and San Gabriel River R1. Contact recreation: For these
waterbodies, "coliform is listed as ¯ cause of impairment for the body contact
recreational use. While we reco~mze that this is ¯ health concern If full boo’y
contact (e.g., swimming) occurs in the waterbody, it is important to note, as was
done in the 1994 Basin Plan, tha,~ access is in fact prohibited to these concrete-
lined channels by the Los Angeles Count~ Department of Public Wod~l.
Therefore, we believe that these listings of impairment are unnecessary, since
the use itself is not legal. At a minimum, this use resthctJon ahould be noted on
the 303(d) liaL"

COMMENTERS: LACSD

STAFF RESPONSE: This use restriction will be noted In the accompanying text using the language
that is in the 1994 Basin Plan. Beneficial use designations are part of the basin
planning process not the water quat~y assessment process. Certain issuel of
concern that were identified dudng the 1994 Basin Plan update, such ¯s MUN
(:lesignation, are part of the Triennial Review list to be addressed by the
Planning Unit.

COMMENT: Multiple Los Angeles County waterbodie$, contact ¯nd non-~ntect recre¯tion:
"Contact recreation is an inappropriate beneficial use for there flood ~ontml
Channels and storm drains...Because of the potential for Injury, ~ccere to there
flood control channels is restricted year.round. For the underground
storrndrains on the list, both contact and non-contact water recreation are
inappropriate benefic=al uses for these drains. The Effluent Dependent
Waterbodies Task Force recognized the shortcomings Inherent in ¯ tilt of
beneficial uses that does not reflect actual cond=tions. It recommended to the
State Resources Control Board alternative methods for developing ¯ppropriata
beneficial uses categories. While these alternatives are still only under
consideration by the State Board, we ¯sk that your Regional Board r~exam~na
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the beneficial uses it has assigned to these streams and remove the water
bodies identified [below] from the impected lisL" SpecJ~ally:

Drinking water use should be removed because It is ¯n underground drain:
Pico-Kenter Drain.

LContact and non.<:ontact recreation use should be rarnoved because Itis an
underground drain: Ashland Drain.

Contact recreation use should be removed because they are lined-flood �ont~              .,~
channels: Santa Monica Channel, Ballona Creek, Sepulveda Channel, -/
Dominguez Channel, Los Cemtos Channe!, Compton Creek, Rio Hondo, An’oyo
Seco, Verdugo Wash, Burbank Western Channel, Tujunga Wash, AJJso Canyon
Wash, Bell Creek, Coyote Creek, VV~lmington Drain and Torrance Carson
Channel [Carson added the last two]

contact recreation use should be removed because they are lined flood control
channels and convey Vested effluent; Los Angeles River, San Gabriel River
and San Jose Creek.

Carson added: Aquatic life, fish consumption, and shellfish harvesting should
be removed from Dominguez Channel (estua~ to Vermont), and aquatic life
from W~lmington Drain and Ton’ance-Carson Channel because they ¯re
underground or fenced off.

COMMENTERS: I.AGo, Carson

STAFF RESPONSE: See response to comment # 23 above. In addition, the two storms that are
listed as underground (Pico-Kenter and Ashland) surface at the beach which is
where the water qualify sampling occurs. Those sampling points ¯re also
of significant recreational contact.

COMMENT #~ 2S

COMMENT: Rio Hondo R2 - Aquatic Life use: Selenium may be erroneously listed ¯s ¯
cause of impairment. In samples collected as part of the Montebelio Forebay ’!Groundwater Replenishment Project, selenium has not been detected. LACSD
is not aware of eny nonpoint sources of selenium and is aware of an indirect qindustrial source of selenium that discharges to the W’nittier Narrows WRP.
"Significant actions have been taken to conb’ol this selenium source Including
additional pretreatment requirements and enforcement actions. As = result,
selenium levels in the Whittier Narrows effluent have been at or below detection
limits. We therefore request that the RWQCB reconsider this listing c’remove selenium as I �ause of tmp~irmenL*

COMMENTERS: LACSD

STAFF RESPONSE: Regional Board staff reviewed the data subm~ed by’ LACSD ¯s well ¯s the
RWQCB database and agree that the selenium problem appears to have
diminished. Selenium was elevated in 1988-1990 and levels have since
dropped. Selenium has been removed from the 303(d) list for this weterbody.

COMMENT II!: I~

COMMENT: Malibu L~goon. aquatic life: LVMWD points out that excessive freshwater (i.e.,

iji)ijo,).,
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imported water) inputs have not yet been imevocably proven to have adverse V
impacts on aquatic life in lagoon.

COMMENTERS: LVMWD O

will be moved to the "fully supporting but threatened" I.
STAFF RESPONSE: freshwater

category.

COMMENT #: 27

COMMENT: Malibu Lagoon. shellfish and fish oonsumption: Recent studies have shown ’1
that game species have not been recovered in recent fish surveys and only one
form of bivalve species has been found. "The board may wish to note thole                 ~,~
entries [in the 303(d) list] where ¯ finding of impairment was required kl Ipite of Z

COMMENTERS: LVMWD

STAFF RESPONSE: Assessment of fish conaumption use has been clarified to specifically Indicate
elevated metals in tissue that exceed standards. The shellfish edvi=ory II on
the 303(d) list, per USEPA guidelines, because of posted advisory signs at the
lagoon. These impairments are listed regardler~ of the number of Ihaltfish ¢
fish species in the lagoon. The accompanying text, however, will include a note
about the minimal risk in some Ireas. It Ihould be mentioned, however, that
people fish for and eat non-game

COMMENT #: =1

COMMEN’r: Malibu Lagoon - secondary and primary recreation: From ~ letter dated
January 25, 1996: LVMWD questions whether coliform count= ere ¯ "credible
measure of impairment and to include [RWQCB’s] findings on this point as a
footnote to the 303(d) list....No reasonable person would insist that ¯ southland
coasta! lagoon be made lafe for swimming according to the lame standards

Uused for other bodies of flesh water= such as lakes and Itralml."

From second letter dated February 1, 1996: "weappreciate LARWQCB
recognition that natural sources of coliform bacteria (particularly from birds) may
severely limit the utility of such data for coastal lagoons. We recommend the
Board include a note to this effect in the 303(d) list and in the cover letter that            -
accompanies this list when it i= submitted to the US Environmental Protection
Agency."

COMMENTERS: LVMWD

STAFF RESPONSE: While it is true that high coliform count~ do not always equate to human health
impairments, these standards and indicator= are the only indic¯tore we have
and we ere required to use them at this time. These poirtt=, Is well as
comment= about natural sources of coliform, will be noted in the accompanying

01)0226
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COMMENT #: 2~

COMMENT: Malibu Creek. drinking water:. It is not clear from the list what the difference is
between primary and secondary drinking water. "Regardless, the list ahould
indicate the impairments listed (TDS, sulfate) are primarily natural conditions in
t~ watershed."

COMMENTERS: LVMW~

STAFF RESPONSE: The drinking water secondary and primary listings differentiate between pdmary
and =econclary standards or MCLs. This difference will be made clear in
accompanying text. TDS and sulfate were mentioned on the 303(d) lilt as
additional constituents (in this case due to natural sources) that create
impairments of uses. They do not =ewe as itema that qualify the waterbody for
inclusion on the 303(d) lilt.

COMMENT i1:30

COMMENT: Malibu Creek - aquatic life: Rindge Dam may be built on a topographic high
"which may have constituted a natural bamer to fish migration." Fish tissue
contaminants may be due to natural causes. "The Board should also consider
this information if the ’point sources’ entry in column =even is intended to
implicate the Tapia Water Reclamation Facility (the matrix is unclear on this
point), since (1) concentrations of metals in fish studied by Ambrose et al.
(1995) were higher upstream of Tapia than below; (2) this finding is replicated
by Mikel (1995)..."

COMMENTERS: LVMWD

STAFF RESPONSE: Regardless of the condition and geometry of the unknown underlying bedrock
below Rindge Dam, the dam serves as.a significant fish migration barrier. MoSt
0ares are, in fact, built on natural geologic "notches", where possible, but those
barrier= usually allow for some fish par&age.

The 303(d) list table and the 305(b) report do not link specific sources and
causes. That is, no specific point source is "implicated" for any specific
contaminant. The Regional Board staff agrees that rome, or many of ~
contan’unants come from nonpoint soume~

COMMENT #: 31

COMMENT: Malibu Creek - Contact and non-contact recreation: From first letter dated
¯ January 25, 1996: LVMWO disagrees with listing of the watershed as high for

algae and trash. "There is sVong con’elation between productivity in stream=
[i.e. contributing to algae problem] an~ TDS, as evidenced by decades of data
from Sierra streams (Morhardt, 1994)....Elevated levels of dissolved solids are
typical of these [Santa Monica Mountain] streams in the summer, regardless of
their location relative to urban development or other potential human Impact=."
"V~th respect to trash, this is pemaps the one argue any visiter to Malibu Creek
would agree is a pervasive problem. The only issue here is whether trash is an
impairment of recreational use, or a consequence of it"

From second letter dated February 1, 1996: "Regarding our comments on
trash, we appreciate the cJarificat~on that the bas=s for comparison is national,
and that our area is being ranked alongside wilderness areas far from urban
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centers. Against this standard, we would agree with LARWQCB staff that trash
is "fully impainng" recreation in the Malibu Creek Watershed, And we Bust
other pa~es will join us in not pressing your Itaff on how they classified
graffiti."

COMMENTERS: LVMWD

STAFF RESPONSE: Dumping of trash in the watershed is considered ¯ nonpoint source type of
pollution. The Regional Board is currentiy conducting ¯ TMDL for nutrients in
this watershed which may shed light on algae and other problerr~

COMMENT#:

Ventura River (estuary to Weldon Canyon), Aquatic life, recreation (contactCOMMEN’r:
and non-contact), agriculture, and drinking water:, OjaWSD states that due to
upgrade of its current treatment plant (under Cease and Desist Order No. 90-
063) are expected to alleviate Impairments caused by dissolved oxygen
ammonia. Compliance is expected within two years. The new upgrade should
also reduce nutrient levels thereby reducing algae. "if OVSD’s treatment I:~nt
is considered the sole source of impairment [due to color and turbidity], tt is
requested the impairment be removed because of the current upgrade project.

In addition, Oja~SD would like ¯ footnote added to the 303(d) list that
highlights that certain elevated constituents are due to natural sources. "If
natural background water quality values are higher than beneficial use
designation(s) water quality, then it should be identified as such (unattainable
cannot reasonably be achmved) through footnotes, fact sheet, etc, Removing
the beneficial use levels as unaKainable would be the most desirable action."

Elevated levels of Cu, Se, Ag and Zn are identified ¯s impairments. "How were
these identified? Please identify the sampling agencies and locations which
resulted in identifying these constituents ¯s impairments,"

COMME’NTERS: OjaiVSD

RESPONSE: Dissolved oxygen and ammonia have been removed from the 303(d) listing forSTAFF
this waterbody in accordance with the fact that the treatment plant expects to
implement new technology within two years to address these problems. Color,
algae and turbidity are not considered to be due solely to the treatment plant
effluent. Algae will remain as a 303(d) listed constituent. Color and turbidity
were not listed ¯s evidence of impairment for 303(d) lilt.

Explanatory text, accompanying the list when it is submitted to State Board
USEPA, will include ¯ discussion of natural sources of constituents in the region
as they relate to different beneficial uses. We do not have enough information
It this point to entirely remove any use as unattainable but impairments due to
naturally occurnng constituents are not listed on the 303(d) list (i.e., agdouitum
and drinking water for this w¯terbody).

The elevated metals were identified as bioaccumulating In fish tissues through
the State’s Toxic Substances Monitoring Program, Oja~SD’I staff are invited
to review this data. In addition, recent Toxic Substances Monitoring data Ire
available over the ¯fate’s computer bulletin board at (916) 657-9722.

RelponllveneM Sumn~P/. P~e 17
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COMMENT #: 33

COMMENT: Cone.io Creek - contact recreation: "Five years ago the Camadllo District
conclucted a stucly of the Conejo Creek below the discharge of the Wasts
Water Treatment P~ant and found virtually no contact of recreation or humans in
the water. TI’~ area below the discharge point is privately owned, persons who
are in the creek water are trespassing in most cases, and Umse justifications for
assigning addibonal impaired water based o~1 ttml, e beneficial uses is not
juzt~’~."

COMMENTERS: Carted

STAFF RESPONSE: Contact recreation occurs in Conejo Creek and there is no footnote in I~e Basin
Plan that mentions fences or control of access. Under the Public Trust doctrine
in the State of California, all persons are allowed in watartxxlies. The ordy
constituent that is listed on the 303(d) list as impairing the contact recreation In
Coneio Creek is algae which could be due to point or nonpoint sources. The
more significant impairments for Conejo Creek are the dissolved oxygen,
ammonia, toxic~, and bioaccumulation of many pestiodes impairments to
aquatic life, again potentially from point and nonpoint sources.

/
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California Regional Water Quality Control Board
Los Angeles Region
February 26, 1996

3glat Regular Board Meeting (Glendale)

ITEM: 12

SUBJECT: Water Quality Assessment

DISCUSSION: The Clean Water Act requires each state agency responsible for water
qual~, to periodically assess the quality of surface waters. Based on this
assessment, each state must then prepare a list of those waters that do
not, or are not expected to, attain water quality standards after application
of required technology-based controls. This list, known as the 303(d) lilt,
is intended to assist the Board in setting priorities and to focus water
quality efforts and resources on the most significant water quality problems.

Staff released a draft 303(d) list for the Los Angeles Region to the public
on December 21, 1995. This list was deveioped from water quality data
that were available to Regional Board staff. Water quality data from
numerous agencies and districts1 supplemented in-house data. Staff will
use the list and supporting data as a starting point for watershed-based
planning activities and, in particular, finding solutions to nonpoint source
water quality problems. While these data also will be helpful, in certain
cases, in developing appropriate limits in Waste Discharge Requirements,
staff do not intend to use this list as
advanced, and/or upgraded treatment technologies for major POTWs in our
Region. Rather, these issues will be considered in greater depth by
stakeholders within the context of individual watersheds.

The draft 303(d) list has generated comments from many groups
(dischargers and environmentalists) and some articles in local newspapers.
Staff have met, and are continuing to meet, with individual dischargers to
discuss specific waterbodies on the draft 303(d) list, and the implications of
the 303(d) designation. Additionally, staff held a meeting for members of
SCAP (Southern California Alliance of Publicly Owned Treatment Works),
during which staff gave a Presentation on the need for the list, development
of the list, and the use of the list. As appropriate, staff have incorporated
comments and/or made revisions to the 303(d) list.

Staff plans to make appropriate revisions to the 303(d) list by February 15,
1996, and then must submit this list to the State Board. In April, the State
Board will submit

~Other agencies pmvlding ~lltl baudl ~ US
Resour~es. Venlura Coun~ Flood Control D~t,’X~ LOs Anglll County Depl~’~ent of Pub[K; Works. CRy of ThOUIIIXI Olkl. Cly

San Bueneven~ur~, C~y of Pl$1~lenl. Cl~, of Lo~
ltll Central and West Balm Mun~.,ipll Wait
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V
Item 12
Page 2            L

For your information, we have attached the following:

a) Memorandum to public, dated February 15, 1996, regarding the
purpose, development, and use of the 303(d) list.                              1

b) The revised 303(d) lilt.

c) Responsiveness Summary, outlining public comments and staff~’
responses.

d) Related newsclippings.

REQUIRED BOARD
ACTION:

Receive and file. This report is intended to bdef Board Members on staffs’
efforts to assess water quality, prepare the required 303(d) list, and
address public concerns. (Board action is not required for submittal of this
list to the State Board and US EPA.)

U
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CALIFORNIA REGIONAL WATER DUALITY CONTROL BOARD              ,
LOS ANGELES REGION
111 Ck’NTR[ PL&ZA ~
MONTLrRrl’ PAItl(. CA |l)’S4.~lii
gl~l z~e.7|oo

Mar~ 1~, 1~

Mr. John Behjan
Principa~ Engineer
C~ty of Simi Valley
500 West Los Angeles Avenue File no. 700.517
Simi Valley, California 93065

Dear Mr, Behjan:

Re: Revised Draft 303(d) List for the Los Angeles Region

We are grateful for the time that staff at the C~ty of Simi Valley has taken help us refine
303(d) list for our Region. As you are aware, information from the 303(d) list for the Los
Angeles Region will be compiled in a general format with water quality information for
waterbooies nationwide and pre.~ented to the US Congress. This list is then used by federal
and state agencies to allocate federal and state monies for protection of water quality.

In Mr. Ron Coon’s letter dated February 23, 199~ and during our meeting on March 11,
log6, you requested clanfication on the criteria used to assess impairment of beneficial uses.
Please see the attachment, which summarizes guidelines we used for assessing impairments
to aquatic life, recreation, and drinking water (including recharge of ground water). This
attachme,~t, which has been revised to cover only those impaired beneficial uses under
discussion for Arroyo Simi and Arroyo Las Posas, is a version of
members of SCAP (Southern California Alliance of POTWs) and to staff from the City of Simi
Valley dunng a meeting with Regional Board staff on January 31, 1996. The guidelines are
based upon instructions from the State Water Resources Control Board and the US EPA
(Guide/ines for Preparation of the 1996 State Water Quality Assessments, US EPA, 1995).
We hope that this information, as well as the raw data provided by Heather Trim during our
meeting on February 20, 1996, will clarify our assessment approach and use of data. Should
you need further clarification, Heather Tnm and I will be glad meet with you again.

As always, please don’t hesitate to contact Heather Trim at (213) 266-7553 or me at (213)
266-7557.

Sincerely,

Wendy Phillips, Chief
Planning Unit

attachmem
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Water Quality Assessment guidelines - City of Simi Valley request (March 14, 1996).

Assessment guidelines for wator column toxic substances for aquaUc lifo uso support

Pnonty /:)o//u~ants, chlonne, ammonia
Fuly lup~orbng For any one polu~nL no morn man 2 vk)l~bonl of ~:~ronic ¢ntlne w~in l S year

l:)lle~ on It llilt 20 greb or t<ley composite sem¢)les. If l~ver man 20 semples Ire
avei~ble, men best pm~ssmnel judgement I= used �of~=:lenng me number of polutante
havmg wolatx)ns er~l me magn~u~es Of me exceed¯nee(s).

Plrt~ly supt~ortmg For Iny one polutant, (~lllrtl excled~l morn mln twlcl wll~in ¯ 6-y~ar l~dOd, l~t M ¯ 10
bement of sernples

NOt luppo~ng For Iny one pollutant, aline ¯x~ded in ¯ 10 pemlmt of sen’~l~l.

Assessment guidelines for water column �onventlOnll �onstltuenta lnd streesom for
lquatlc life use support

Dissolved oxygen, temperature, chloride, pH
Fu~ suppor~ng For ¯ny one pollutant, ¢f~terla exceeded in < 10 ben’,’,nt Of

Plrt~y auppor1~g For ¯ny one poltutant, ¢ntene excel<led in 11 to 25 percent of mealummente.

Not suDpor~ing For lny one pollutant, �=’1~ne ¯,,�~odod in ¯ 25 pemen~

Assessment guidelines for prlmlry lnd sm:ondary contact recmatlon

Fully luppo~ng For Iny one polut=nt Or lt~seor, ¢rtlrtl Ixose~e~ in ~ 10 pef~’ff Of l~l~,~rlm~Itl
oblervl~ons

Psrtmf~y suppo~ng For any one pol~ut=nt’ ~ne exceeded in 11 to 25 percent Of melsummertte Or

...... Not suppor~ng For lny one pol~utant’ c~tar= ¯xoseo~d m ¯ 25 bemenl of melluremente or

Assessment guidellnes for water quality data for ddnklng water use
Fu~ supporbng No contaminants where me m~Imn =x)nc~ntra0on exceeds me rata wlter query

No restnct)onl (is., no ~ourc~ wiser c~olurel or Idv~Onel, no wlterl re(luk’~
conventional tml~nt to enable 0nnk~g water use)

Fully supporting but No contaminants where me medmn con=nt~bon ixceedl me state ~ter quelily
mr¯stewed Inc~ased monitormg rnposed on pubh¢ t~lter lupp~s Suppli~l by me wlterlx~ly (due to

=rev~ou$ detections of con¯am¯ants m=! tngger~l In In.levi rrK)niforing f~l<luency) or
~otent~11 for w~ter qulbty 0egret¯ben by con¯am¯ants mat ¯re known to be used
~n me water¯he� or ~ssin

One or more dnnkmg water Iourt:~ Idvisonel Ilsbng greater rain 30 dlyl per ye¯r Of’ ptlbrlc

contaminants concentmbons in =oume water ~st may idvemely ¯fl~c~ treatment
(luat~’y of finished water (e.g, due to taste, odor, tu~id~, d~lsolved Iolidl, etc.).

Not suppor~g One or more �ontaminsnts where me median �ono~ntTIt~on ¯xc~�ll the Mite w~r quaily
ItandlrdS. One or more contaminatJon-blsed �~osure$ of ¯ drink=rig water Iourct.

Assessment guidelines for cases where there are fewer then 20 deta points (all

Not suPl:)orbng For constituents where there ¯re <20 ¯rid ~. 3 sern~ole$, more than 40% Of me vMue=
me standard.
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State of California
Environmental Protection Agency
Memorandum

To: Board Members                           Date: March 28, 1996

Robert P. Ghirelli, Executive Officer
From: CALIFORNIA REGIONAL WATER QUALrrY CONTROL BOARD-LOS ANGELES REGION

101 Centre Plaza Drive, Monterey Park, CA 91754-2156
Telephone: (213) 266-7500

Re: Revised 303(d) List

As directed, Regional Board staff have resolved outstanding issues related to the
303(d) list presented to Board Members during the Board meeting on February 26,
1996. Specifically, staff have discussed water quality issues in Arroyo Simi and
Arroyo Las Posas with staff from the City of Simi Valley. As a result of these
meetings, Regional Board staff have made the following revisions to the 303(d) list:
(a) deleted nitrate plus nitrite as pollutants that impair ground water recharge in An’oyo
Las Posas~ and (b) deleted ammonia, toxicity, algae, and temperature as pollutants
that impair beneficial uses in Arroyo Simi.

Both Arroyo Las Posas and Arroyo Simi remain on the revised 303(d). Aquatic life in
Arroyo Simi is listed as impaired, based upon data indicating bioaccumulation of
metals in fish tissue. Aquatic life in Arroyo Las Posas is listed as impaired, based
upon the presence of pesticides in sediments and ammonia in the water column.
Also, staff at the City of Simi Valley are no longer requesting de-designation of ground
water underlying Arroyo Las Posas, which is designated as MUN in our Basin Plan.

In addition, the Casitas Municipal Water District recently contacted us with additional
information about Lake Casitas. As a result, Regional Board staff have removed Lake
Casitas from the 303(d) list. The apparent impairment due to dissolved oxygen was
determined to be an anomaly. The Casitas Municipal Water District has installed
aeration systems to maintain high levels of dissolved oxygen in the lake.

Regional Board Staff have made minor clarifications to the list of evidence for impaired
waterbodies.

Regional Board staff will be forwarding data to the State Board for California’s 305(b)
Water Quality/Assessment Report and 303(d) List. This will be the last region-wide
water quality assessment that is prepared in the format specified by the US EPA and
State Board. Future assessments will be wrapped into the watershed process.
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The Lindsay Museum has been char~id by the U.~.

~:’~"~"~’~’~:° F%t~tio~ ~o%y to br~ the is~

e%h of ~s ~,,~,u~ i~ its " ~’; ~,~ ~,’-.-,,t -~,’,,,~ ::

.,,,,~ tu cha~gfng ti’,e course el Cahfur~ s water.
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AUTNOI: JIH NAYE~ ¯ EOllOl: JENNIF[I KAIIEI
For th~ ~. we ~hed on a humor ol ~u~es for mio~n~, ad~� and ~ew J~m Mayer ~ ~en ~ m~.

ronmental wnler {or e~ght }ea~. and covered ~hfnmm wa~er ~ a~ ~ ~ra~a~ ~e ~ ~ew ~1 w~ com-
~d of leading ex~ m t~ held. wh~ work m~.~ ~ mtto~ ~:

Gad ~vd m~onal p~ce leader at ~k~wa~lyde ~s. ~ ~¢n ¢n~ged m apphed ~a~h m                             ~ "
~o~gater quahly ~gement since l~6q He ~ ~gcd mveral ~1~o~1 p~)¢c~. Including the Nation.de
U~an Runof[ ~og~m Gad c~m~es a learn ol ~¢nt~s a~ ¢ngm~ who a~ t~ mnong pn~U co~ul-

~t~n and ~s a pnnc~pal author ol the ~hfom~ S~o~-a~er ~ Managemen~ Practice
t_huck Elhs ~ the pubhc mlo~uon d~c~or o~ ~he ~ty ~ ~ ~geles" S~o~wa~er ~mgement ~ ~

Dr Tom ~ umley urban runoff p~gram c~rdma~or at t~ ~n F~nc~o ~y Re,noel ~er ~lny ~m~
~ard. h~ ~e~ m~menml m budding the ~gio~i ~a~s l~s on ~gemem of ~om~water ~u~
program ~ hlghi~, regarded for ~ concemrauon on ~le. ¢ountK oily and pubhc ~ne~h~
Dr M,chael S~t-ff~mm ~ proie~r and c~,r ot ,he C,,a] & E ..... n ..... ~ Eng ...... g ~n~nl at UC~ ~d
~ res~s~hk. ~or much o[ the ongl~] ~affh t~t [o~d the massive ~nla Momca ~y ~o~tion ~

~i are ~(t’ft,~ lot ~he sup~,n and ad~ace o~ ~ny ~ople around the s~te, es~c~lly ~he public mfo~uon sub

g~aron ~lm ot ~he Alameda County Urban Run~ff Clean X~er Pn~gram Illustrator ~rD" ~ do~ed h~ e~
~onal ~3ldhie dlus~rauo~ and J~m Hatch provided Ins ong:~l automobile ~aph~c Pho~o~phy ~ gene~y

donated ~y a humor oi ~ople wh~ ~mes a~ c~d~ted a~ their ~ork .Idl ~cha~s. S~n Re~moi~ and ~r ~.
~he stall a~ The ~n~y M~um We pro~ndea sup~n and e~ragemem ~hmugh~ the pmj~
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I N T R 0 D U T I 0 N

I
Heahh ~,ammgs urge people to limit the fish

’ they cat--and m ~m¢ ca~s pre~ant women and

~ arent fish pulled from industrial backwaters The
~ warnmg~ apply to certain fish in stretches of the

Sacramemo and San Joaquin nvers, San F~nci~o
and Santa Monica bays.’

~
And that’s the fish that are left. In ~he ~ntml

, Valley, where a muttimdhon-dollar s~ and

inertial fishing mdustD, is dec ning, sto~ after
sto~ washes garden and hou~hold ~sticides
into streams al concentrations high enou~ to kill
the f~ supply for f~h.’

Throughout urban ~lifomia, cree~ that once
were small na~urat wonderlands have ~come
health h~rds, engineered c~nnels t~t ~n liktAft ~r a gene~uon of fighting water ~ ut on
o~n ~we~ w~th no ~rea~ment phnts.~llfo~ans are haunted ~qth the ~th t~t ~ny

To keep tap water ~fe for ~hfom~ans toof their streams, lakes and bays are ~dl u~fe to
dnnk, nearly $1 billion a year may have to ~sw~m ~n F~sh and wildlife are ~mg ~ned. The

purity of water and f~ supplies ~ sti!l thr~tened s~m on cuumg~dge technolo~ ~ a res~
agricultural and urban poltu~ed ~noff.’It i~ a troubled fate for the glistening ~te~

The culprits are not foaming indusmal outfallsthat orce helped to lure ~pte and ente~ to
~hlornm. or smell)’ ~wage plam~against tho~ ~llute~

real progress h~ ~en ~de. The ~llu~an~ ofV~s~tors Io ~uthem ~aches are warned Io not
greatest concern are tho~ that ~ath each sto~sw~m ~ear sto~ drain outfalls and ~o not s~am at
w~hes off cay stree~ and from ]a~s, ha~estedall for three days after sto~. In ~ region where
forests and f~.tourism is a $7 bdl~on bustne~ fears about the

Cuwently, fifty to eight), ~rcenl of all water q~l-pollution pulsing out of sto~ drains keep more
ii)’ problems in the ~ate are ~he resuh of ~llutedthan 2¢, milhon ~ople a )’ear away from ~orld-

famous ~ac~es ’ ~raoff And ur~n ~hfom~a ~s ~cond only to the

~
v~t a~:ultu~i are~ ~ the source of th~ ~llut~on,

Currently, fifty to eighty percent of all water quality problems
in the state are the result of polluted runoff.
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b__*t’n t long the spccta~ular B~g 3ur coast, unseen toxins [rora aatomobdes JalI Jrom the roadway into the Pacific.

Po luted runoff won’t be controlled until indi,nd- cunostty and o msp~re stones These are not sto-
uals r~:altze how their everyday rounnes degrade or nes about ram forests that most Californians will
restore the natural sTstems that benefit all. never see, or about choosing between jobs and a
Ever) one--not just soenttsts--must understand s~ngle endangered species
where polluuon comes from, how it moves through Fe~, stones are closer to home than how we
the en~aronment, and the consequences for fish and poison the ram that runs down the gutter In no
wddhle, human health and the economy. Not only ecosystem are we more invested than our own.
can ex :r)’one do something to curb polluted runoff, And if 20 )’ears ago Americans would nol condone
but ~mhv~dual action and public support ts essennal indusmes that poison fish and contaminate beach-

Th~s paper was crafted for "~’nters, reporters es, then the question ~s: Why should we grant
and st~rytellers of all k~nds: to give them enough Immumty to ourselves for doing the same?
inforrr:auon to confidentl), ask questions, to st~r

Everyone-not just scientists-must understand where pollution comes
lrom, how it moves through the environment, and the consequences for

fish and ~’,’ildlife, human health and the economy,
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-V

- LTHE SEARI H FOR I LEAN WATER _

A generauon ago, a nauon embarrassed by
burning rivers and rotting lakes set out to fight
water Ix~llutton At the time, lawmakers ordered

] controls on the obvious sources, the indusmal and
} sewage outfalls that on some days hterally burned

the eyes and noses of tounsts gaz|ng across San
Francisco Bay at the Golden Gate.

Only after bilhons of dollars were spent to cap-
ture and treat those inmally-targeted sources did

,,~
scientists and Lawmakers fully reahze how much

’~ .".,=,~,,,,,a, ~ pollution came from average Americans doing
¯ , t everyday things.

By fertilizing Lawns and spraying for ant~, byA few )’ears ago, commumty leaders through-
dmqng cars that leak off. people are pollutingot t Cahforma were dismayed to discover that

re)st people did not know that many storm drains streams and bays. Construction sites and road

d( w d~rectly to creeks, lakes and bays Thanks to cuts, it turns out. are a major source of water pol-
lution And nature’s fthers continue to be elimmal-an arm), of recruited stencilers, Califommns are

nov,, getting the message, ed as creeks are hned wnh concrete and marshes

l~kev.ase scmntists over the last few years have are drained
Sciemists are still documenting the cumulativebeen surprised when their studies revealed that m

consequences of th~s diffuse pollution, and are stillalmost all cases urban runoff is toxic to insects and
looking for the best ways to reduce the damagefish, and tn some cases to humam. Such work is challenomng’ because polluted runoff

Surprise, mystery and the occasiorLal horror
dehne the story of how water becomes contain> ts different from region to region, even storm to

rtated from that moment n condenses in a cloud storm. Runoff can contain hundreds of contami-
nants, each w~th different characteristics anduntil it finally reaches the sea.

Water is the universal soh’ent, and when it falls ~mpacts. And some of them react wuh each other

as rain. the impact hterally scours off contains- ~o create new 19ol utants

natqts that lie on rooftops, gardens and side- Many people bel,eve the nation must redouble

Water is the universal solvent, and when it tails as rain, the impact
literally scours off contaminants that lie on rooftops, gardens and sidewalks-

from cigarettes to pet waste to slug poison,
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’ts eff°~ against P°lluted run°ff Among them is

i

US EPA Administrator ~rol Bro~er, whoin " "
1993 told the Water Education Foundation:

Lingering DDT ~ ~               "~.~
"~t ~iennfic ~la art clear; contamination continues ~ "

Without ~ttcr control of ~llutcd ~m~ u, weaken the e~shdh of ~
’ " ~ldeagles Thepeu~cidt fl

we will fail to meet Ihe g~ls of the is absor~d into fish. .Z �

Clean Water Act. Chan~ng the law ~ which are the eagles’
essenttal to controlling ~luted ~ff mare ~r~.

And controlling ~lluted ~ff ~ es~t~
to protecting Ame~a’s w~ers. ~’

T~e generation of re~rch ~hind tho~ con-
clus~o~ have d~umented how eye.day acti~t~
degr:tde water quahty Among the les~ns leamcd

~OST ~LLL’TANTS END UP ~ WA~R ~L~ION

A~r ps!lutants get n~d from the sky, or ~ttte to
~nh and are w~hed ~nto strea~ Pesticides. fee- POLLL’TED RUNOFF ChOrES LONG-tERM PROBLEMS
tfl=ers, and w~te dum~d in l~ndfilh ~ep into Mmmg debris m the l~le ]8~s choked
~oundwater and st~. and ~med lapland for decades, and the ~a~

AIL UR~N RUNOFF IS CONTAMINA~D While lh~ std] ~rs~sl, ~en and un~en. Mercu~ u~d to
refine gold still ~isons Nonhero California fish.wont contam~tion m~t ~ m~Ived hrst, even
DDT that n~rly pushed the bald eagle andlow l~vel pollu~nts ~n ~ ~.
~regrine falcon tnto near extraction can still

L~tO’¢ Some of the wont ~lluuon comes from The~ les~m have forced ~1i~, ~ke~ to
mn~ent-l~ktng features: high~a).s, parking lots, rethink ~lutions Traditionally, ~llution w~
the ~eenest ta~ in ~e neigh~rh~ treated ~th technolo~, pa~d for by large b~ine~-

es and government. But cleaning up urban ~no~
--                                         _ ~11 require c~ngmng individual ~or and

B[~[[ [RO~SE~ 81981 ~[~08 restonng the natural syste~ that re~late and ill_
tee ~noff. Many ~heve water quahty cannot ~

~k-~ ~1 ~ ~ ~ ~ ~ ~ ~10~-~n ~lved wnhout a comprehe~ive strate~ involmng
~ ~ ~ ~ 0f ~ ~ ~ ~ ~ F~ ~ all the ~!luters in a watershed~from the man-
~r~:h~ h~ ~ a ~ni~ ~ 0f ~d e~ s~ons in ~verly Hills to the drivers on our free-

~e~s ~t ~ ~d, ~ ~l ~ ~b~d ~b~-~Oen~ ways and the ~oastal refinenes.

~t ~m~nat~on ~ O~n~,ng ~ 0f ~ ~n ~ Thzs pa~r I~ at the laws that govern ~llut-
ed runoff from urbanmed are~, de~n~ the

f~r s~ enI springs [0ng-siace ~an~d. DOT ~s ~11 ~mm0nly nature of ~noff and how ~ltutants work m the
environment It then dt~’u~s what can ~ done,~t~tea in ~ ~ ~l~lffe ~g~ ~ ~
and concludes wnh a reg~onat breakdo~ of

.
~urces. facts and Issues to keep an eye on
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Th,~ Clean Water Acz of 1972 sea ]ofly goals,
using Best Management Praczices (BMPs), doingThe first was to address the largest and most obvi-
eveD’th/ng l~ssible wnhm the limits of technologyous soarces of pollunon. The second goal was to
and financial resources.restore and maintain water quality

And ~he 1987 amendments required the USTh(, ta_,,k has been challenging, requmng
EPAdetailed research and complex regulations But for
regulates sewage treatment plants--with permitsall the :omplex~ty, Congress also provided an ulu-
under the National Pollutant Dischargemate g~,al rich for ~ts simphcib,: Clean is when the
Ehmlnanon System (NPDES). The law initiallywater ~ safe ~o sw~m m and supports fish that can
regulated communmes wnh more than 100,000be eate~ wnhout fear ’,
people. Most large urban areas in CaliforniaWhe-~ the Clean Water Act was passed, two-thirds
applied t0r permits early, under rules gmng themof the ~t~on’s nver~ didn’t pass the "sv.ammable,
more flembflity and more nine to comply.fishable" test tn the )’ors since, nearly $80 bilhon

At least two other laws govern polluted runoffhave been spent to treat the worst polh.ltion from
from (:tiles. The Coastal Zone Management Actindustries and sewage plants. The investment has
reauthonzauon m 1990 required coastal states topa~d di’.q :lends In 1994, the U5 EPA stud two-thirds "

of the nv,.-rs were safe for fishmg and sv.amming ,:

But progress has slowed, and in rapidly urban-
~zmg are~_s, polluted runoff threatens to erode a
generauon of success

In 19~,7, Congress expanded the pollution fight
to include, urban runoff. It required states to assess
the harm that runoff was caustng to streams, lakes

and bays. Monttonng programs found that runoff ~
from urban and rural areas ts responsable for 45
percent ot the pollution in estuaries. 65 percent of
river pollut on, and 76 percent of lake pollution.,.

" ~------~1~, ~:~"" ’~-
The 19,~7 amendments also reqmred commu-

i
Wood ducks Jorage m watcr for aquatic plant~, and in~ctsnines to d~velop plans to reduce polluted runoffto
~hen morns, their pre/erred food, are not in ~eason.

"the maxmmm extent practicable " That meant
~

Tor~c~ flora polluted runo]J are absorbed into the bird~

In 1972 Gongress provided a~] ultimate goal rich in its simplicity:
Clean is when the water is sa;e to swim in and supports fish that

can be eaten ~,,ithout fear,
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Runoff from urban and rural areas is responsible for percent of the pollution
in estuaries, 65 percent of river pollution and 76 percent of lake pollution.

develop "enforceable pohcies and mechamsms" to H 0 ~ ~ g ~ 0 [: F I! I: C 0 ~ [ I P 0 L L IJ T I 0 ~
control polluted runoff ~n shorehne communmes "

And under California’s Porter-Cologne Water
Modem society has changed runoffin two s~g-

Quality Act, polluters can be required to do what-
nificant ways: by physically ahenng the landscape

ever ~s necessary to keep water clean The law,
and by covering tt w~th pollutants

however, also reqmres economic considerauons to
Changes in the physical landscape change the

be balanced w~th en,,aronmental goals "
nature of runoff. Paved surfaces and rooftops make

The State Water Resources Control Board. and
40 to 80 percent of an urban area impervious.

its rune regional water quahty control boards, have
Streams rise quicker and flow faster. To accommo-

rehed upon the federal laws to target the largest
date the additional runoff--and to foster the devel-

sources of polluted runoff The state law, however,
opment of lowlands--creeks are channekzed and

ts [~ing u~,~’d in a finely targeted way, such as in the
levees bulk Marshes that store and filter runoff are

the Sierra Nevada where property owners are
diked and drained. As a result, less or the runoff

required to reduce polluted runoff tmo Lake Tahoe
soaks into the ground, the natural filtering ~’stems

]he Clean Water Act, meanwhile, is due for reau-
are eliminated, and the water runs off even faster.

thor’d.ation by Congress. ProposaLs offered in the pre-
The second consequence of urban development

~o~.ts Congress all sought to fortify the Act’s prove-
ts the addition of hundreds of contaminants that

saorts for dealing w’tth polluted runoff. As orApnl
can be easily washed into stormdrains The

1% 5, no changes have been approved, but Congress
cnyscape is coated wuh pollution. Fertilizers and

is strongly considering reducing or elirmnatmg
pesticides, automobile soot and oil dnppmgs, even

requirements of the Clean Water Act, and repealing
leaves and pollen, when dropped onto streets and

poliuted runoff regulauons of the Coasta/Zone
walks, contaminate runoff.

Martagement Act. A vote on the bill may come as
How the land is used--for residenual neighbor-

eaff,, as May 1995.
hoods or industrial centers, crops or grazmg~

Qua~,lr?, Act requires pc)/- hshed, tmtial focu~ ¢m reduc-
Clean Water A~ t that all all pc~ll~ted d~s,:ha:~r~ are

lurers in Cahfor’n~ to do tn.’� polluu:d effluerdjrom of the nat~on’s waterways eliminated no met!
*,,,’hate~er ~. ntc~ry to lnduslrtal and sewage treat- are safe for fishmg and

~ep ~a~r clean, ba/aru:mg mentJ, a-~hties. Twoqhira~ of swimming (not met)
e c ono m ,c c onsui~: r alums natu, n ’s rivers not safe Jot

w~th e~v~ronmenlal goals, fishing or swimming
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tends to define the pollutants that will end up m --the adjacent waterway’
HOld[ IS WHERE THE POLLUTION

Agriculture, partly ~cau~ ~ much of the
land~a~ ~s dedicated to it, ~s the largest ~urce
of polluted runoff nationally and in California ~I~ ~ ~-I~ ~ets a~ qu~ ~1-~-~

Th~ M=~ss~ppl R~ver has )~elded class=c evidence.
During the 1993 fl~d, US. ~ological Su~,ey
~~cnt=sts est=mated that m a single momh 193
ton~, of atr~m¢, a common cornfield herb=clde, r   ent alc0~,,,~ ,o:~ ~ ~ ~,
washed into the Gulf of Mexico. But even in the c~
mo~e DT~cal year of 199 i, 17~ =o~ of a~r~ine
flowed into the Gulf, and for ~veral wee~
atra:me levels in the river exceeded dnnktng
wat~:r standards, ~hfomia’s agricultural ~ter-
she(,s have s~milar problem.’"

~me ~llutan~ are the le~ of historic hnd           ~
u~s In ~hfomu, more than 1~ large abandoned
mm~’s leak acidic runoff hden ~th h~ meuB
into str~ and hk~ Iron Mounuin Mine on the
banks of the ~cmmento ~ver, ~Iore cleanup
~ga ~ under the Su~ffund law. w~ the hrgest d~-
c~rger to any tmpaired wate~ay in the ~uon.’

But cm~, ~th tmdltio~] do~to~ and new
subu-bs, are the f~test ~o~ng ~urce of ~l~uted
~no~f~not summing, wen the ~lf milhon new
~hfomia~ am~ang eve~ year. And many water-
shed~ are now predomimntly urban, making cit~
and suburbs the pnm~u ~urce of ~lluted ~noff.

Ill/ till 1114 1115

Clean Wa~¢r Act am~M- ~td ~ M~ag¢m~nt ~r-th~rd of
ments shtft /t~ us w ~,llut- Act reauthonzed. ~tal st~ll not mfe Jor f~mg or reducing or ehminat~ng
ed ~noff, requ~nng 5tates states must ~elop ~hoes ~mmmg requirements of ~eanassess ha~ and reduce to c~trol ~luted ~noff

Water Act and repeahng
to~¢ alL.barges ~ much in s~reh~ c~mum~e~

~sstble. N~D~ wr-
C~stal Zone

mtts esmbhs~ d
Management Act
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URI  N    $OURCE 
The watershed is your rooftop, your lawn and your sidewalk...

Heavv me a s can cause a variety of health

problems m both humans and wildlife. With every
stroke of ever}’ p~ston, and ever}, push on the
brakes, metals are ground off automobiles--set.

thng in road dust, hitchhiking in fugitive oil.

Brake hnlngs contain copper. Catalytic convert-
ers emit z~nc Tire dust--the 25 million tons of

rubber that wear off American tires every weekm

contains zinc Federal H~ghway Administration

¯
. ~;. . two to four times higher in highway runoff than in

t~~ general urban runoff.,’

Supcrtankers crash and ptpehnes break, but
urban runoff is the largest source of oil and grease

Runoff ts a pollution cop’s nightmare. Offenders pollution Officials estimate that 50 million gallons
ar~, ever}’where and often disguised. Pollutants can

of off disappear from automobiles in California
ch~’mlcally conspire to make themselves more            cach year--burned in exhaust, dripped on the

ha’Tnfu}, or fall from sight only to reappear later,
roadway or dumped by mechanics~nearly twice

This is wh)’ it is important to understand how pol-
as much oil spilled by the Exxon Valdez."

]utants work in the en,nronment, and why preven-
The nature of this pollution helps to explain

tio~ is the control strategy of choice.
why new solutions are needed for old problems

To understand this problem, Californians need
A panel of experts who studied urban runoff m

look no farther than their own automobiles
1994 for the State Water Resources Control Board

People are used to blaming tailplpe emissions
concluded that pollution control strategies should

for smog, but few people know that their cars pol-
include efforts to design new neighborhoods to

lute water as well
encourage v, alking, btcychng and other ahema-

Polynuclear aromatic hydrocarbons (PAHs) are a
nves to the automobile W’hen considenng trans-

s~nes of chemicals that come from the combustion
ponanon optmns, the pane said, the water quality

of faels and end up m waterways. In low levels,
benefits of elecmc vehicles should be considered,~

PAHs are toxic to fish and wildlife. H~gher doses are
The automobile, of course, isn’t the only

pot,’ntially cancerous to wildlife and humans
water polluter on the urban scene. A surprising

A surprising source is individual gardens-the more natural part of the cityscape,
6ar[leners use up to 10 times more toxic chemicals per acre than farmers. The

t;,pica! Oa;~Jener uses 5 to !0 pounds of chomicals on their lav:n each year,
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source ~s mdi’,qdual gardens--the more natural
considerable pollution to samtary s~wers illegally

parl of the c~tyscape Gardeners use up to 10
hooked up to storm drains, mallunctionlng septic

t~m,.s more toxic chemicals per acre than farmers
systems and leaking sewer lines.

]-he typical gardener uses 5 to 10 pounds of
Midnight dumpers of spent solvents, lubricants,

chermcals on their lawn each year. Some sc~en-
paint and other ~,’astes into stormdrains are anoth-

nsts beheve contammated worms are contnbut-
er problem that technologT and regulanons alone

mg to the d~e-off of songbirds can’t fix--but a watchful public, rigorous monitor-
D,’en before residents move ~nto a neighbor- mg and v~gorous enforcement can.

hoo~. the po[lutmn begins when earth movers
To connnue refinmg so utions, research must

scrape awa}, vegetation and make the sod vulnera-
contmue~ To gather more evidence linking SpeCifiC

ble to erosmn Construcnon sties are a major environmental damage to specific pollutants. To
sour, e of sed ment, which impairs water quahty determine which control methods are doing the
and tames other pollutants.’, most to prevent runoff from getting polluted To

Some c:ues, especially older ones, have traced find still cheaper ways of keeping water clean.

ltllltlpo: EtlInt:
Lead has been taken ~at of gasdzng, and walerways are sig- Grease, antlfree~,e, coolant and other fluids contam troy

mbc,2ntly Ig~ loaded ~th lgad due to th~s ¢m~slon re~ metal particles and other toxics that leak from engines
N~tr x~s o,~ades and ~ng are st~ll emitted through catalyn¢

onto ro.adways R~m washes ~he~e pollutants lnlo creeks

com~ner~ Once in tl~e a~r, ram ¢arru~ the~ potlutan~ from and bay~.
clo~_g mm ~

"I
""Ferrot:s oxide and other metals from rust and flak-

B~ake pads ~.e~e made of as~stos until congerns rega~dmg
a~rborne parlld,’~ and dl~p,.,sat in factories promtXed mdus-

I it I I : t~-wzde ~,hangc Brake pad~ now contam copper, lead and

Rubb~ steel and gin are ~,orn off tires, then ~’,ashed off zinc, metals that a~e released onto rt~ad~,a),s m the fine

roads into walet’~avs, bIa~ k du~ ql eroded pads and v~asht, d Into the ocean
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POLLUTION IN THE ENVIRONMENT .o L

Combating polluted runoff reqmres scierltlst~,
pohcy makers and the general public to know the
;nemy They are a fasclnaung lot. In Some forms

2md concen rations, most are useful, some are
,v.,’en necessary., for life. When reshaped and cast
aside, the), can become potsons. ,--" °

HEAVY HETAtS                                                       . -

Mos~ of the ume, metals aren’t considered poilu- Tufted, oysters open
t tola The)’ are natural minerals, mampulated for cen- their shells and trap

troy parocle~ on $ticky gills.I aries for many, benehctal purposes. In minute quanu-
Food and polluIants art

~ es, many, heaW metals are essemtal to human health simultaneously and ltored within the oy~ter’~
l~ut modem technology has made metals prewalent m cells to b~ consumed on up the food chain.

Iorms easily absorbed by planLs and ammaLs, wher~
they can accumulate to toxic concentrauons when bigger animals eat smaller ones--and can

Nattonal studies have identified metals as the eventually make tt onto the d~nner table. ~"
most frequently- detected pollutant in runoff, often Despite reduced metal dkscharges, researchers say ,.---
e’¢ceedmg standards set to protect fish and wildlife metals pers~ tn sediments, as well as mussel~ and
L,:ad and zinc have been found in 94 percent of other bottom-dwellers in San Franctsco Bay" In low
v, ater samples, copper 91 percent, chromium 58 doses, metals reduce dtseases and reduce reproduc.
p,:rcent, and arsenic 52 percent." Studms of South mary In higher concentrations, hea.,T metals cause .-.
S:n Francisco Bay have found mor~ metals in cancer, nerve dtsorders, and bmh defects in humans.
u~ban runoff than in treated wastewateri"

Metals are contained in vehicle exhaust and I~ U T R i [ II T |
leaked Ol], paints and wood prese~,auves. Flushed

Nutrients are another example of good things
~n o streams, the),, bind to sediments such as sand in the wrong places causing big trouble The most "-and slit, and settle out, where they are consumed

common numenk~ are mtrogen and phosphorous
b~ snails and worrns grazing on organic matter

Natural sources include sedtment and plant
M~:tals can also dissolve or oxidize, making them debrts. Femhzers are by design nument-nch,
ea~,~l..," consumed by clams and oysters as they filter

v,htle ~me ~ndustnal waste and treated sewage , .pk nkton and other mtcroorgamsms out of the
also are loaded v, ath numentswater The metals are passed up the food chain

Nutrients dissolve ~n water or attach to , ,"

Metals are passed up lhe food chain when bigger animals eat smaller ones-      :--’
and can eventually make it onto the dinner table.             ’-"
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Researchers were surprised to find diazinon in the rain falling in Sacramento, Stockton
and Davis. The pesticide was sprayed on nearby orchards shortly before storms.

~l~ DON’! I:E[D !HI ALGAE While farms and harvested forests arebtg

sources of sediment, lO to 20 times as much sedi-
j I’s bat b bt~itfl~ C~ L~ ~ ~ be~n c~ ~ ~t ~

menl can erode offa construction site of equalrt,~r t~ moc~ ~’~ IM nlOt ts t~nO t0tm¢mt~ bu.s~m         The erosion from a parcel can increase 35 to 40

~1~ ez at ~ hie mCn~ If Sa~ Frar.~ more than $7 mdl~ a ym
times when the land is d~sturMd by construction.,’

~
~lear Lake ~ th~gh~ l0 M tM o~de~ ktke io No~ Amer~.~

Sediment clogs streams and covers salmon
at,5 tts naturally shall~ botlom makes it vulnerable to algal spawning grounds. Sediment can literally choke fish

~1~ blains lMt can c0~ t~ sot~c~ a,xi ~l I~ ~’
by cloggqng gnlls. Sediment reduces sunlight needed

But [Jnm~rr~ 01 ~[0rnm n~ar~ ~z, ve [M at~ae I:~- by tin)’ aquatic plants, decreasing the food supply
"~ ~ ha~ M~n ~]mt~ ~gr~ated M decades of ~ ~ for animals Sediment also harbors other

u~ patterns t~am. ~ fm ~ ~ of nal~-tx~�- mclud ng metals, pesticides and nutrients.

~ ~ ~ Mitt~ ~ trml Cl~t~ll~,~ tt,W If ~ IM Just as pesticides are designed for a variety of
uses, they move through the environment in a

.~ nt~n~ ~t 0f l~ 1~ ~u~d I~ t0 ~ ~ slma, rtm~ ard ~-
variety of ways.

~ ~ t~ t;~k~-tetimj ~ ~ ~ a’0~s 11~ ~
Some pesticides quickly decompose or evapo-

rate, depending on the temperature and availabili-
ty of oxygen. Other pesticides dissolve in the water"~

sediments In water, numents perform as they do and are consumed by plants and animals. Still
~1~ on land--they encourage growth Pulses of nutn- other pesucides bind to sediment and settle to the

ents :an cause rampant algal blooms, such as bottom. Persistent pesticides can accumulate m
’~

Laketh°s~ Thethat algaehave plagUedcan competeNeWp°rtw~th Bayfish andand Clearother’
the tissues and organs of fish and other animals.

’~ aqua! ic forms for oxygen.

,~
N atnents and organic matter also decay in R~d-winged blackbird~ must breed in freshwater

marshes that provid~ sedges, caItails andwater, consuming water and stressing the enttre reeds needed for shelter, nestm,g and
l~ ecos? stem In Stockton, scienttsts wath the Central le*clml¢ malerial, l’hese ~,etlands are

linked fish kills to pulses of polluted runoff." "~ are often polluted

greatly’ increased by modem land uses. Sedimem ’ ~
washt s off from idled fields, construcuon snes,

roadwork and hillsides stnpped bare by wild
fires and timber cuts
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0 I A ,7 ~ II 0 N -- Some fish in rivers and bays accumulate

0~?~0~ ~ ~ ~ ~ T~ ~ ~lI~ ~fidm~ enough ~tstent ~sttcldes to triter health

~ ~e ~n ~ ~un~ 0 ~ 0� ~ ~t~c~e ~ warnings, such as the DDT that has contaml~ated
white croaker fish in Santa Moni~ Bay.

0 I L & 6 g i A S i

ē ~ 5~ ~ta! hn~ ~ ~ ~ ~o Oil and gream demonstrate well the pa~dox

S~n~s ~ ~ ~ntr~ ~a~ h~n~ Wat~ Oual*~ ~ polluted runoff. Oil and grea~ wash off ~n~ll),

~rd ~e ~et~ted d~az~n ~n u~ ~ ~ ~r&~ eyeD, street But concentrations are higher from
parking Jots, busy interactions and ~me mdusm-

~ ~ t0 g~ e~mn~ ~ al s~es, r~veahng the need ~o unde~tand ~urces

when desqsing ~lutio~.-R~r~er ~$ ~ w~ ~ ~ ~ ~
~1 and gre~ ~n al~ ~ the most ~ible~dnl ~h~ aff~ ~e fl~ r~-~ ~ ~en~ ~ ~

of ~llut~on m ~noff. But while the oil sheen
~̄t0 ~ ~t ~ter 0f ~-1~ ~ ~ ~ ~ ~

ram~ws in the ~uer, hydr~ar~ al~ bind totox~c~, ~ far unidentified, al concentrations lethal to aqu~c
~d~nt and accumulate in tiny ani~.

,~ ~n ~r~ of mght ~ra~ ~ ~at ~ ~ The dangers of massive spilk are ob~o~,
~ r~ ~re ~n ~ ~ ~ hnd d~ m though ~lentm~ are le~ sure a~ut the co~-

~ ~n f~l~ng ~n ~ta~nt0. SI~o ~d O~ ~ quences to wildlife from Iong-te~ exposures to

~ ~ ~c~ ~ ~r~ ~ ~ ~ ~ ~ s~ll do~ of off. PAHs are to~c to fish at low
~, ~ ~ a ~ ~p~n~ ~ ~ ~Oe-~ r~n concentrations, and have m~ered cance~ in la~
~a~l~g ~ ~ ~g~ ratow animals Hydr~ar~ns ~ve ~en linked to

~ ~ ~ ~n ~ ~ ~ ~ ~n~ ~umo~ and parasites m stn~d b~

Sty, ~ ~ ~ ~ ~ ~ ~ ~a~ ~d d~tergents, even [ho~ {~[ are
_ bi~e~adable, are toxic to f~h at extremely low

concentration. W~hing ca~ in home driveways,
~ounng parking 1o~ and ~s ~at ons, w~hing

Pe~ticides are ~c~ionally found in concentratio~ sky~w~ and n~mg pl~all the~ acu~ties
lethal to the s~ll plants and animab that fo~ the dump large quantmes of d~y water into sto~
basis of the [~ chain Pe~icides aim We ~en d~m systems The problem is two-fold the deter-
de~ected at "sub-le~ha? concent~tio~ that can gents are toxic, and are desired to ~our away off,
ca~ di~, ~ncer and repr~uctive failure in metals, din and other pollutant.
f~E and hu~.~ ~!ifomia ~paament of Fish & Game t~

Tests show the e~ects of common consumer products on trout. Soaps and
detergents hav~ been found to be extremely toxic to trout in laboratory

exoerin ~nts in very Io~,~ solutio~s, v~ell be~ov~ the concentrations of actual use,
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There are approximately 20 million cars and tru~ ks m ca qorma, and thQ a I contribute tom¢s 1o our waterways.

~ show the effects of common consumer products
times in 1992 because of polluted runoff. And" en trc,ut. Soaps and detergents have been found to
publicity about bacteria is largely behind the drop

’ ~--’,,~ be extremely toxic to trout in laboratory expen-
,.~ ~n v~s~tors to Southern California beaches in recent

ments m very low solutions, well below the con-
years--from a high of 79 milhon a year to 48 mil-

~..,,~
centrations of actual use." lion." In San Francisco Bay. bacteria has contam~-

~"’~ nated shellfish to the point that human consump-
~ ~"~ P A T H 0 I~ E II ~ uon is discouraged. -

’ ° There is a significant need to estabhsh clearer~ Bacteria contained in animal and human waste
cause-and-effect relationships and identify more’ ’ are commonly detected in veD, high concentra-
accurate pathogen indicators.dons m storm runoff. These and other pathogens

are thought to pose a health threat at certain
beache s, especially after storms. ’~                      --                                    _

,’~ Baclena and viruses get into streams from i’~( HIOO~N ~;TOl~ Of 199,5

.,~
poorly maintained septic systems, broken sewer

SalJnas and Monterey farmers 10st an ~matecl
lines, dl-kept stables and pet wastes. The)’ are eas~-

~ of crops ~n March ~en w~ter
~ ly washed downstream

bacteria flooded the f~elds So~ of ~ t~cs w~e unable toUrban runoff often threatens recreational uses;
~ bacten~ and viruses gwe swtmmers sore throats, be tdent~f,ed ~ster~0us drums of Mzard00s rmteti~ were

~
rashes and nausea found broken anO fl~t,ng attend M0ntt’~ey Bay

Los Angeles County beaches were closed five - -
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WH. T CAN BE DONE?
Polluted runoff wall only be resolved =n commu- environmental curriculum that teaches about

nines committed to solving the problem: Ftgunng nelghborhtx~,d streams and wildlife habitat, reduc-
out the unique characteristics of their pollution

trig waste and recycling
Plomag the best combination of tactics. Learmng Successful awareness efforts also encourage
from :heir mistakes neighbors to invest ume m community-wide

Cc, mmon sense and economics dictate that the Improvements: Teaching neighbors who didn’t get
first sleps be preventative--a combination of pub- the message. Reporting illegal dumpers. Taking
]ic education and responsible action, physical part m restoration projects. Persuading communi-
de,,aces, enforcement and restoration, ty o[ficla[s and business owners that fighting pol-

Th~ most effective strategies rely on individual lution is worth the trouble.

andlnsututionalacuons, lndi,,aduals must make
C 0 ~ J~ [J N I T ~ H 0 [J ~ [ [ [ [ p ] ~ ~cleaner choices in how they maintain their homes.

lnstituuons must do better planning and maime- Leftover chemicals have to go somewhere, so
nance Flood-control projects can be designed to communities that don’t want them in landfills or
reduce erosion and filter runoff. Highways, parks creeks musl provide convement and safe disposal
and golf courses can be maintained cheaper and sites Some communmes are aggressively sweeping
cleaner with fewer chemicals. To make sure the streets Io keep toxic road dust out of storm drains.
investment is pa)ang off, communiUes must moni- Some communiues are cleaning out stoma drains,
tor and evaluate programs to make sure they are catch basins, and other places where pollutants
doing the right things right, hnger on the path to streams and bays.

For decades, the public has required industry to
reduce oollution. Now, individuals and communities ~ I ~ [J C I [J ~ I [.
must make the same comrmtment to clean water.

Some source controls are structural, such as
sand filters that are I:ming installed on parking lotPUBLIC AWARENESS
storm drains and grassy swales that serve to slow

Stenciling storm drains is only the first lesson down, filter and percolate runoff into the ground.
m pubhc education, Other connections must be More communmes are requinng retention basins
made so people can make responsible decisions: in areas of redevelopment and new construction.
How to properly use garden, automotive and Communities that have been looking at new
other household chemicals, and how to properly neighborhood designs--to reduce traffic and air
dispose of leftovers How to maintain automo- pollution--now see design as a way to improve
biles, prevent erosion, compost yard waste and water quality as well.
pick up after animals

Som~ of the most successful education is, natu- T E C ~ N ] C ~ [ I ~ P I] 0 V l: ~ I: I~ 1 S
rail),, enough, occurnng m classrooms---where pol-

A decade ago, asbestos was taken out of vehicleluted runoff zs being taught as part of the same
brake hnmgs. Lead is nov,, being taken out of gaso-
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Common sense and economics diclate that lhe first steps be
preventative-a combination of public education and responsible action,

physical devices, enforcement and restoration,

line, and hea~3,, metals are bcing phased out of
particularly illicit ones

paint These and similar efforts reduce the amount
Reqmnng businesses to take preventive measures

¢,f dangerous pollutants literally broadcast
must be followed up ’~,ath inspections. Illegal sewer

throughout California’s communities
hookups to storm drams need to be found and dis-

Can new, less-toxic formulae do the same for
mantled Potentia[ sources of llhclt dumping need to

ant freeze, pesticides, cleansers and other con-
be monitored Pollution fines can be used to fund

s,amer chemicals? Can brake linings be made w~th-
awareness campaigqxs for the public and industry.

out copper? ~ViII Call[ornla’s electric car mandate

reduce water pollution as well as air pollution?
R E S T 0 R A 1 [ 0 R

E N F 0 R C E M E R T
Replanting streamsides can reduce erosion,

Prevention requires enforcing anti-littering and the sediments and nutrients that wash ~nto

lairs and anti-dumping laws It requires v~gdant streams. Recreated marshes and vegetated

m~nitoring to detect new sources of pollution, channels can filter sediments and the pollutants

they carry.

Restoration can also improve wildlife habitat,

.... -’~ increase recreational aesthetics, and create a sense

of ownershlp on the part of neighbors State offi-

cials believe restonng stream banks should be a

priority in many strategies to curb polluted runoff.-

TREATMENT

Some sources of pollutants are are discrete

enough to make treatment possible Others are sen-

ous enough to warrant treatment despite the costs

For instance, horse stables can be required to

capture their runoff to keep bacteria from entering
storm drains. But Io make beaches safe and restore

pubhc conf dence the worst storm drains may
have to be outfitted with ozone treatment systems.

While ~t is impractical to send all runoff to the

sewage treatment plant, research may ultimately

show thai lreating the most poltuled runoff may

L__ , be the best way to keep streams clean.
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Nature may provide treatment as well. In -
Fremont, where Crandall Creek flows into San FIRST R.USHFS
Francisco Bay, researchers at the Demonstranon lhe air ;~a~,s =~el~ grit a~ter ~ first ran 01 tm sea=~
Ur’3an Stormwater Treatment (DUST) Marsh have

line le~e~ 10~ Oree~� a~ s~d~al~ ale dean. ~t It
do~:umemed the ability of marshes to fiber metals

b~ca~ the d~n ~ On~ =,~t s0trz,~ere ~and other pollutants before runoff reaches the bay.
P,~rc~rs m ~ W~ ~ers rain ~ seas0M andTh,;y also have discovered that vegetated channels

~ t0~r~ t~t ~ ~rm tairts ~er a ~0 ~ ~ ~ ~up~,tream of the marsh were equally effective in

slowing the water and trapping the sediment that ~0h’ ~s~mlly ~Befl ~ ~llmm. ~,y eaO It t~ "f~t k~t"

~ed cop~r and zinc do--ream. ~ ~ ~ MO ~ ~ ~ ~ ~
Bat the questions ~in: Is it mfe to allow the ~ ~ ~ S~ ~ ~ ~ ~ ~

~1 utants to accumuhte, ~11 they mcre~ to ~ ~ M ~ ~ ~ M~ ~ ~ ~ a ~
dangerous leveg, and ~11 they make their ~y ~ ~0 fir~ fl~ ~e ~ ~ufl~t ~rs ~
rote fish and g~ldlife living in the ~h? ~M ~a m~ ~ ~

X ~ese uncertainties have lead re.archers to an ~ i~, ~ ~;ut~t ~0 m m~ ~ m ~ h~g~
additional conclusion: That it would ~ ~tter to t~ ~ fl~ ~ 01 ~ ~. but Oun~ ~e ~r~ ~ 0f
ktep the pollutants from getting into the water

~ An~ ~de tony ~llu~n~ ~e ~ ~ dun~ ~
in the first place,

minut~ of a storm, ~e poflu~nts, suc;] ~ oil are d~

]he comple~ty of ~lluted ~off defi~ ~ ~ ~ ~ ~ ~ ~ ~’t n~ m ~ ~ ~
~llut~on stmte~es of the ~ 20 y~e~
each ~lluter w~ required by hw to ~duce ~llut-

ed diverges to a ce~m de~. ~en =t comes to ~lluted runoff, I~l im’t a

~)me co~uniti~ We rol~d ~t ~eir suc-       or count, it ~ the wate~hed
c~ ~1i~ on ~e 5ucc~ o[ communiti~ u~m.         Communities can ~l ~sources to ~lve the

wont proble~ in their wate~hed fi~t, no ~tter

where they are. They can s~re public education

g errors, monitonng and re.arch duties to make
7 sure the progra~ are cost-effective, and to guide

~ refinements to their strate~

~ The wate~hed approach should not ~ an

~
excu~ for blaming ~llution on ~meone e~ But

~ ~nlng out how eye.one’s ~llution hu~ eve~-

- one el~ is a nece~ step to efficiently cleaning
6 up strea~ and bays to eye.one’s ~nefit

The complexity of polluted runoff defies the pollution strategies
of last 20 years- , here each polluter was required by law to

reduce polluted discharges to a ce ain degree.
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THI  REGIONS L
Fwe out of six Californians live in four i¢ the largest urban watersheds. The San Francisco Bay Area, the Central

"v alley, the greater Los Angeles and San Diego areas Bv the year 2020,                     "

when the state’s population is expected to closeIt, on 50 m Ilion, six out of seven Cahfornians will live in these four regions.

The challenge is to clean up runoff even as tit es grow. Already, local governments non-profit groups and universi-
tt~ s are working to better understand the problem and craft solutlons that reduce the :Turces of pollution and restore

streams The following section provides some examples of these current efforts. A few contacts are mentioned here, a

more complete list can be found on the enclosed Contacts sheet.

~ a I~ [t r ~1 Ii I~ j $1~ 0 B a y two watersheds to think a~ut: The ~y Area b~in
and the larger ~ntral Valley b~in that dmim

~,.,~:~;~ ~;
%~,~

~

~rcentof~lifomia

U~ 7~. " ’ ~ . , .~c. billion under~ound wstem to capture ~d ~o~~ i~,.;- ’.,,. ....
..... ~.~..- ,

runoff ~ it ~n ~ ir~ied. ~e e~mte lm of
tunneh and tan~ nn~ng the city ~ ~ed

-=~ """ x ,-.
--’~"7

~o~ ~n Fmnc~o ~ a sin12.~E ,, _ . ," - , , #e ~gem for coll~-
.... ;;,’ ¯ ing ~th ~’age and ~m water. ~fore the ~em

........ ~ .... -,_~. w~ built, sto~ ~noff (or even conde~tion from
¯~N V~7:~; ~ ’ ~ ~

"’ ’ hca~, fo~ ove~’helmed the ~age ~em, ~d

..... ,~ hilly ~lluted ove~ow spilled into ~e

Pollutants and Problems

~(k~ : ~ ", f~" -7 ~
" ~ to 70 ~rcenl of ~e to~c l~ding in

(~ ......
, . Fm~o ~), comes from ~lluted u~ mo~

~::~’" ~’ ;~ " Metal pollution is a conce~, pa~icularly in
the South Bay Cop~r, chromium and zinc

are toxic to mus~ts, clams, fish and bird,

T h e Wa t e r s h e d although more re.arch needs to
dete~me the long-term con~quences of the

The San Fmnci~o Bay b~in drains 3,870
contamination Studtes conducted

squar~ miles But runoff from l~al streams, corn-
Alameda Count), show that much of the

bined ~th treated ~wage. makes up only 10 ~r-
metal getung into the Bay~including 75 ~r-

cent of the water flowing into the Bay. The v~l cent of the chromium and 64 percent of the
majo~ty of the Bay*s inflow comes from Central ztnc~omes from polluted runoff. About
Valley rivers So Bay Area residents have at least two-thirds of the metals m polluted runoff
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comes from residential areas Studies ~n Santa ~ ¯ Jeff thcks, youth oulreach coordinator at TheClar~ Valley d~’umenlcd s~milar trends ~ ’" ~ L~ndsay Mum’urn. runs Watershed Watchers. a[qsh m I he Guadalulx, Rwer contain mercuD.~ volunleer-ba~-d group that maintains a biolog-Icxels exceeding federal hcahh standards F~sh
~cal mvcnloo of urban creeks in Conlra Costa~n Smsun Marsh have high levels of ar~mc.
County The group teaches kx’al highcoplwr, sdver and 21no The state has ~ssued
studcms how 1o collect ~ientlfically-valid datahealth warnings to hmi~ consumplum of
and hmv to lram demenlaD, ~h{ml studentsstnpcd bass from the Bay and ~ha. ~ke
~n ~t~e~. techniques (510) 935-1978 x45~’rD’rs~. Clear ~ke and ~ke He,an ¯ Kathy Reamer. educalion director at the San

L o ~ a I H ~ r o e s Franci~.o EstuaD. Institute. trains teachers to
Mand~ gflhnge, environmental educauon lead children m environmental projects7 how

to ~3mpic water, identify creek life. stencilconsultant, helps teachers around the Bay
SlO~ drains and feel pride in thmr neigh~r-Area design acnon projects to stencil storm
hoods (510) 231-9539drams, and restore creeks and bay lands

* Tnsh Mt Ivev aft II ume aclivisgvolunleer for(510) 486-8345 ..
bay water quahty, watershed protection and aSu~n Evans. teacher at Spnngstown Jumor
~’lf-de~ri~d "troublemaker." ts president ofHigh Schtx~l m Vallejo. respires her 150 slu-
Save San Francl~o Bay As~iatmn. ~ce pres-dents to pamc~pate m coastal cleanups, stem
~dent of Friends of the Es uaD’ co-founder ofctl projects, and promotes environmental

cdutauon ~n national teacher magazines. CLEAN South K3y. and on the ~ard of

(707) 556-8620 Grecn~.h Alhance (415) 326-0252
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Re~e"rc~,/Non-ProJ,ts Central Valley/Sierra
¯ Bay Area Stormwater Mgmt. Agencies Assn.,

Geoff Brosseau (510) 286-0615
’ Ba)’Kecper. Michael Lozcau. program director - - "    "

Save San Franc,see Bay Assoczation. Barry ’/’ k~:~ ’~’" J’~’=’~"kf i ~ : |

Urban Creeks Counol, Ann Riley .

Demgen (510) 874-1731                                               "

Bay from a storm drain at Humers Poim .... \~ ’", --~-o.-:~-~- ;-~-

¯ Development of a reg~on-w~de volunteer creek t,_,....,~ ~ ..,~" ~ ,~.

momtonng network as a pilot for a s~ate-wide
network Gwen Starrett (916) 657-0518

22 The Watershed

~’~ ......................... The modem history of the Central Valley and
Sierra is dominated by mining, agncuhure, and

~ efforts to put nvers to work in pursuit of those ven-

~ tures. As a result, the region’s water quality problems
l have been dominated by mercury, arsenic and other

metals from mines, and sediment, pest.icides and salts

from farm fields. But the ’smile), and foothills are now

rapidly urbanizing The challenge is to ~mprove water
quality in the face o1 increasing development which
is expected to further pollute streams.

Increas ngly, communities such as Sacramento
and Fresno, that by faw must clean up urban

runoff, are pushmg for watershed solutions to
clean up the worst sources of pollution in the

44,000 square miles that drain into the Delta.

Problems and Pollutants

Most ,,’alley cities are near myers As the pace

of development increases, c~t~es are looking
for ways to control the increased runoff and
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~" The valley and foothills are now rapidly urbanizing, The challenge is to improve
~ water qu;~fity in the face of increasing development. L

. ,,=,~,,,.~,
the pollutants the), carry Detention basins             don’t get m the groundwater. But the success

~, and constructed wetlands are being used to of tho~ efforts rest m pan on the diligence of
tO’ to solve more than one problem at a time

residents to keep runoff clean.
~ °

F~sh in the Feather River have exceeded the ¯ The largest source of pollution to Lake Tahoe ts 2FDA warmng level for PCBs and in the San polluted runoff from urban uses around the
, ’~

Joaqum R,ver for chlordane, DDT and
alpine lake--pnncipally mtrogen and phospho-

~
toxaphene Mercury levels have exceeded rous earned into the lake by eroding soils. The

,~ FDA warning levels m the American River,
pollution has sib,mfficantly reduced the water

~ Feather River and Don Pedro Rese~’olrs clarity at the world famous retreat. An ambi-
¯ ° The Fresno Metropolitan Flood Control uous program ts being put into place that even-
’~ Dismct operates a series of retenuon ponds tually calls for every private property owner to

_~.,~
that capture runoff and percolate it into the

reduce the pollunon flowing off their land.
groundwater aquifer, the source of drinking

]~" I ~,’ater for much of the city While the system is L o c a I H e r o e s

,:fhcient wuh water, it also gwes residents a ¯ Jane Steel, president of the Sacramento chapter"| -eason to keep runoll clean. The dtstnct ~s
of the Urban Creeks Council, has orgamzed

~:onstantly momtonng runoff and cleaning dozens of volunteers to clean debris from"~ ~ediment out of basins to make sure pollutants
streams plant native vegetatmn, work w~th

" 51
~ ~

t’t

-
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homeowners ,n fltx.~d pla,ns, and work w~th
sch~_~.~l teachers. Efforts are highhghted by
Creek Week each April, (916) 482-8377

¯ Jam~e Greenough, soence mentor and forestry ’k.-~.,
actr¢~st, uses the California science education

framework to cross grade levels, teaching kids

about their own watershed, Lake Tahoe, in a
hands-on way Kids learn their playground is

¯, .. :-.. :-- ....
~-:~,~-~-;their watershed by working with scientists in

’"*’ "~ ~"

" " ’"’
the field, collecting real data, and making a

difference. They testify at public meetings.
and have made a film (916) 541-4923 OS ANG.~!~. ~’Tr"’~

Research/Non.Profits ~- t , .

¯ Arcade Creek Parks and Recreation District "*    ""~," :~ "~ ’ ’ ’
(916) 482-8377 = o’~7. "-: ~ ~"~ "° "--’" X- ""

¯ Fnends of the R~,,~er, Sacramento (916) 442-3155 ......
¯ League to Save Lake Tahoe, Rochelle Nason

(916) 541-5388
¯ San Joaquin River Parkway & Conservation T h e W a t e r s h e d

2.~ Tnast, Fresno (209) 248-8480
Urban development has completely redefined

Ke¯p You r Eye On runoff on the SouhCoast. accelerating flows into
channelized streams that ultimately carry signifi-

¯ Regnonal Water Quality Control Board cant contaminants.

researchers are studying pesticides in urban ¯ 90 percent of the Los Angeles River is chan-

runoff. In addition to diazinon, they are find- nehzed 60 percent of the San Gabriel River is

mg persistent high levels of the herbicide channeltzed. 65 percent of the Santa Aria

diuron, which is used to control weeds along River us channelized

roadways. The chemical has shown up tn ° Many of the smaller creeks have been convert-

Sacramento creeks in levels in exceedence of ed to culverts. The City of Los Angeles has

the maximum levels established by the 55.000 storm drains and 1.000 miles of pipes.

National Academy of Sciences for the protec- " Every day. 10 to 25 million gallo~ of water

tion of fish and wildlife, flow into Santa Monica Bay dunng the dry
¯ CalTrans us putting together plans to control season After a typica storm, the daily flow

runoff from the major highways that busect can rum to 10 billion gallons.

he ’,’alley. There is more traffic on these
Pollutants and Problemsoads, which reflects the increased develop-

ment of the area. ¯ In 1989. the Natural Resources Defense
Council estimated that 8 inches of rain washes

1
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of zinc into Sama Monica Bay. Runoff

accounts for one-fourth, and is the largest

source of pollutants into the Bay.
¯ Runoff into Santa Monica Bay is considered to

be among the dirtiest in the nation. Studies

done for ihe restoration projecl showed that
runoff in the Los Angeles area had higher con-

1centraticns of pollutants than in 90 percent of

US cities su~’e),ed in the 1980,s.

2Health warnings caution against eating f~h
:tom Harbor Park lake because of high chlor-

dane and DDT levels. Fish in the San Gabriel

~ver contain elevated levels of copper, lead,

~lickel and silver. Because of DDT, PCBs and
~other contaminants, the list of recommended

~. onsumptlon hmtts for fish caught from

~ oasta] piers is long, especially near the Los
Research/Non -ProfitsAngeles and Long Beach harbors.

¯ American Oceans Campaign, Lisa Well
Local Heroes

(310) 576-6162
¯ City of Los Angeles, stormwater division,Ierry Tamminen, Santa Monica BayKeeper.

Chuck Ellis (213) 847-5206
~_.

7 err),, was instrumental in providing documen-
* Fnends of the L.A River, Martin Schlageterrations and photographs to NRDC for their suc-

(2 ! 3) 223-0585c~’ssful 1994 suit. forcing CalTrans to live up to
Heal the Bay, Mark Gold. executive directorfederal runoff guidelines. (310) 305-9645
(310) 394-4552Matthew Shreeve ~s a Boy Scout who chose

¯ Los Angeles Conservation Corps, Bruce Saitocatch basin stenciling as his Eagle Scout pub-
(213) 730-4244li~ set, ace project. He recruited several troops

¯ Natural Resources Defense Council.a~d stenciled all of Manhattan Beach in one
Gall Fueur (213) 934-6900month, on the weekends. (310) 546-6549

¯ TreePeople, Andy Lipkis, presidentJw~ Danza is a board member of Friends of the
(818) 753-4600Los Angeles River. and recently developed a

comprehensive management plan for the river K e e p Y o u r E y e O n
w~-ich includes first-ever provisions for river

stormwater management. (310) 590-8070 ¯ Los Angeles Count). is appl)ang for a new
Peler Martinez. a volunteer vath Los Angeles runoff permit, and vail have to take further
Co nse~’ation Corps, led an amazing crew of acoons to reduce pollution.
storm dram stencilers that stenciled the City ¯ CalTrans ts required by court decisions to
of ?;an Pedro in two weeks Peter Lsn’t quite control pollution running off Los Angeles
sure how many drains he’s stenciled, but his freeways, streets and maintenance yards
wo:k extends throughout the San Fernando ¯ The Santa Monica Bay Restoraoon Plan vail
Val ey and south central Los Angeles be tmplcmented m coming )’ears, yielding

,
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new research, control measures and better Pollutants and Problems
water quality.

¯ NRDC is suing the county of Los Angeles for ¯ Erosmn of exposed sol! at construction sites
ladure to implement adequate momtormg has caused extensive damage in some portions
controls and best management practices and of the watershed. The problem is aggravated
Es suing the Port of Long Beach and 55 of its by the regmn*s steep topography and usually
tenants under an industrial stormwater per- dry climate Grass doesn’t quickly grow back
met, one of the first stilts of this kind to protect soils from occasional cloud bursts.

-- " Fish in the San Diego River have exceeded the

S R ~! 0 i 8 0 0 FDA action level for chlordane, Fish caught
throughout the region have contained high

%., ~-:" ~ tO . ’3~".~ " The region’s climate--usually dry and temperate
¯ , : ~ ..... -

_~

with sporadic heavy rains---has raised particular

,--,,~ ~ - ~- concerns about the consequences of"fir~ flush-
Researchers are tryang to~,~o,,.. .. ) es." determine jt~ how

,t ,’* ~, ~ /, %..~ much of the water quality problems associated
" ,...., with runoff occur in the ficst hours of the first

storm of the season. The results could shape
their efforts to control pollution.

Local Heroe~

tl,ttlt~KL :. ~ ’~ c:~,; ’7 ~" :’~ " ’ ~.~ ¯ Teacher Christine Calabria at Central School in
;~ r~"~" .~ ./"’t’’~’~’’~" National City teaches her students about their

~,~;
j

role in the watershed She shows them how
chemicals the), use around their home can get
into streams and what they can do differently
Io keep streams clean. (619) 477-4155

T h e W a t e r s h e d ¯ Teacher Margaret Godshalk and her students
at Kimball School in National City have

The San Diego Bay and the north pan of San adopted Paradise Creek, which runs near the
Diego county are drained by a series of rivers that school They use the grounds of the school as
are short by California standards---the San LuLs a classroom and, like their classroom, they
Rey. 5an Diego, Santa Margarita and Sweetwater clean it up. (619) 477-1129
rivers In undeveloped areas, the rivers have been ¯ Teacher Jose LaMont Jones at Gompers
heavily mined for sand and gravel In urbanized

Secondary School in San Diego has created a
areas the streams have been channelized and are scmnce lab for students using Chollas Creek
¢ulnerable to illegal dumping But with significant to learn about water quality and the plants
portit,ns O[ the rivers still ha’,ang natura banks, and animals that can live in a healthy stream
there ts a great potential for restoration

(619) 263-2171 x242
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Fish in the San Diego River have exceeded the FI],~ action level for
chlordane, Fish caught throughout the region have contained high

concentrations of arsenic and cadmium.

4 R e s e a r c h / N o n - P r of i t s
documenting ~he con~quences o~ pollution,

~ " ~nv~ronmental Health Coalmon, L~bby Lucas and working wnh bus nesses, ncigh~rh~s

~619) 235-0281 and lhc redheaD, ins~atlauons tha~ front ~he bay
~ ¯ ~nneuc ~3mton~, ~ F~tcher (619~ 4~ ¯ In ~he summer of 1995, San Diego County,

~ ¯ Brian M~ne)’, env~ronmemal consullant !8 cmcs and the San Diego Unified Port

~619) 578-8964 D~smcL which are all pan of a single

~
¯ ~an D~ego BayKee~r (619) 290-4484 smrmwatcr ~qlution ~rmit, are exacted to
¯ ~urfnder Foundanon (619) 792-9940 wccwe a new ~t from the San Diego

~ RcDonal Water Quality Control ~ard, oullin-" W~rd-Clyde, ~rol Fo~e~ (619) 2~-9~
ing addmonal efforts that ~11 have to ~

K e e p Y o u r E y e O n made to ~educe ~lluUon in runoff.
¯ The regional waler ~ard is planning Io¯ S an D~ego has a new BayKeeper Ken Moor expand s runoff Mmpling in the near future,

H~sjob ~s to reduce pollution by ~ing a from San Diego Bay to Mission Bay and
~atchdog on the water, e)’e~ng polluters,               lag~ns ~n the noah county shoreline.
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CONCLUSION

public, whose opimons gready influence policy
~ decisions. Among them:~ ~"~ ~ ?"~

~
X~*~N ° Will scientists have to prove economic harm

"~,~
)

¯ before cleanup e~orts b~comt a priority?

;.~
° Will land-use patterns and development design$

be required to minimize the physical and chemi-

cal changes that cities now cause to streams?

:)~ suade people to rethink how they lend to lheir

~ W~ter pollution has been a more formidable homes, how much they are willing lo pay for
challenge than Congress thought when it vowed in pollution-reduced cars, whether they will politi.
1972 to eliminate all polluted discharges by 1985            tally support watershed management and
and set an "interim~ goal of protecting fish and
wildlife by 1983. neighborhood stewardship?

Crafting water runoff regulations F.as been polit- Some of Ihose decisions will have to be made"~
ically and technically tough.~ .., by everyday people every day. Their choices will

~ Feceral authorities have no~ been gwen the in large pan rest on whether they understand the
same ~inanc~al resources for cleamng up runoff

connections between housekeeping and their’~ "~ that tt-~ey had for sewage treatment plants. State health, gardening and game fish, automobiles and

,~
and municipal agencies are working to build local the serenity of their favorite beach.
partnerships w~th industry and non-profits that The duty to keep runoff clean c~nnot be dele-

¯ "~ suppo:t efforts to comply w~th federal regulations, gated. The future of California’s waters no longer
And w~th the pollutants so complex and diffu..~,       rests in the hands of the regulators alone.

"~ it is not certain that technology and social aware- Restonng the wa~er--and the health and bounty it

"~
hess will meet the challenge, yields--requires responsible actions that are com-

Hard questions await policy makers and the          mon to all and exempting of none.

Restoring the water-anO the health and bounty it yields-requires responsible
actions that are common to all and exemptin~i of none.
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PREFACE

Healthy rivers and streams are essential for a prosperous California. These waters

define the treasured California landscape, they supply water for the well being and

livelihood of all Californians, and they are the environment for our fisheries and the

basis of the food web for wildlife. Yet it is the pursuit of the proverbial "good life"

which threatens these waters. Such is the challenge all Californians face in

balancing our present needs and uses of water with the long-term prosperity of the

State and our quality of life and environment. While various levels of government

are called on to protect rivers and streams, the most effective way to do so is

through the fullest expression of the public’s will. Accordingly, this State Water

Resources Control Board (State Water Board) report is dedicatedr "-I’ ¯ , to strengthening public resolve in support of a coherent and;~"1       comprehensive protection program for the State’s rivers and

This report focuses on how Californians affect water quality

through some of our most significant and widespread activities.

Such activities can result in the unwitting pollution of our

waters. The recent prolonged drought has given us firsthand

experience of the difficulties in putting a limited water supply to

good and proper use.

While the issues covered in this report are viewed by some as problems and by

others as concerns, one thing is certain--they are challenges. In the true California

tradition, as challenges are met. new opportunities will emerge. We encourage you

to become more familiar with the challenges facing the State’s rivers and streams

and to join State Water Board and California Regional Water Quality Control Board

(Regional Water Board) efforts toward a California resolve to preserve and enhance

these waters.
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OVERVIEW

This document depicts some of the most common pollution problems which the

State and Regional Water Boards deal with today. It also describes recent steps
toward the rehabilitation of water quality in our rivers and streams.

Several themes about water pollution control in California’s rivers and streams recur

in the ten chapters of this report. First, most of the single-source, well-defined kinds

of pollution, including sewage from cities and factories, have been identified and
many of them remedied. Our focus is shifting to the diffuse sources--runoff,
drainage, seepage, and silt--that may arise over large areas from multiple land uses

and political jurisdictions. These "nonpoint" sources represent the accumulation of
scores of small contributions. Here the principal technical challenges are to identify

the pollutants, trace their sources, and develop new control methods.

Second, this new focus emphasizes pollution prevention--elimination of the problem

at the source--rather than "end of the pipe" treatment aimed at removal of pollutants.
Most current pollution problems originate over large areas and are complex in their

physical and chemical character. Thus it becomes essential to keep pollutants from
reaching the water right at the start because treatment to remove them is an
expensive and potentially endless task.

The third theme is the need to deal with water quality through a watershed approach.
Many of today’s pressing problems--whether owing to pesticides, storm water,

erosion, livestock, or all of the above--have sources scattered throughout each water
basin. This means that the physical unit, the whole river basin, must become the

management unit.

The need for watershed management invites a fourth theme: cooperation among
affected interest groups. Since drainage basins support diverse land uses and
checkerboards of ownership and administration, the owners have to work together to
identify common objectives and the means to attain them. In order to succeed, both

priority-setting and specific protective actions must be local matters involving the
residents of each water basin.
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Those are the broad themes. This report focuses on several specific problems and
their sources identified by the State Water Board’s Water Quality Assessment

(WQA) as the most prevalent sources of impairment to rivers and streams. Most of
these problems arise from common and widespread land uses, notably mining

(Chapter I), urbanization (Chapters 3 and 9), logging (Chapter 5), and agriculture--
including crop production (Chapters 2 and 9), dairies (Chapter 6),

Most Prevalent Sourt~s of and free-ranging livestock (Chapter 7). Chapters 4 and 6 explore
Impairment in Ri~ers & Strtams pollution that factories and sewage treatment facilities sometimes1992 \VQA
[ --- create. Chapter 8 describes the unique situation at the border with
1 Mexico where a lack of sewage treatment is a serious problem.

~.~ 1

1 The WQA shows that these pollution sources contribute a wide
1 variety of contaminants that cause impairment. Chief among them

I~ are heavy metals (Chapter 1), pesticides (Chapter 2), silt (Chapters
II 5, 7 and 9), nitrates and ammonia (Chapters 6 and 7), disease

011     s     ~0    ~’s    ~0’    z~’’ microorganisms (Chapters 3 and 8), and other chemicals toxic to
t~air~ ~e~ (~,) aquatic life (Chapters 3 and 4).

The last chapter (10) provides a region-by-region summary of the water quality of
selected rivers and streams for each particular Regional Water Board. The chapter

highlights each region individually and provides a summary of the

Most Commonh’ Found Causes of general categories of sources or causes of impairment. The
Impairment inkivers & Streams information provided is taken from data in the WQA. The data
.... 1992 \\QA
I identify the proportion of river and stream miles with good,

intermediate, impaired, and unknown (or unassessed) water quality.
The WQA database is used in part to report to the U.S.

I Environmental Protection Agency (USEPA) about the quality of the
mmamm State’s waters and identifies waters not meeting water quality
~ standards. These data represent the best information available,

¯ however, they are estimates and do not represent exact figures. The
0 ~    ~0 ~ ~ ~ last page is a pictorial index which highlights the rivers mentioned

Impaired Afle~l (%1
in the report and gives the topics discussed and page numbers for

easy referencing.

This text is not a stream-by-stream catalog of California’s water quality. The

pollution issues illustrated in nine examples are not the only ones facing the State
and Regional Water Boards. However, they show the direction of our efforts,
describing past State Water Board activities and accomplishments, as well as a

summary of present challenges, and a glimpse into the future.
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ChAiR 1                                                                          L

MINE DRAINAGE: A LETHAL LEGACY

California has thousands of inactive 2
and abandoned mines. Of these, 20 :
are known to cause major ’

en:dronmental damage and that may,
i ACTIVE ANDbe just the tip of the iceberg. These,’
i INACTIVE MINESmines contain gaping holes and~’

fractures through which toxic
substances spill into streams and rivers

killing aquatic life and threatening
human health. How did this happen? It
was the hardrock mining of decades past

that first exposed the earth’s interior to the ’ ~
weather. Air and water began to corrode the

mine’s interior, forming "acid mine drainage"                                   ..\

~ which leaches pollutants from mine ores into ~ o "" "\..
~ streams.

~ Acid mine drainage which frequently contains metals " ¯
. in toxic concentrations is recognized as the most serious \’;,~, .~ : ~ "\

mine pollutant. Pyrite (fool’s gold) on the walls and floors ¯ " "~ ,, " ""
of mines and in piles of waste rock outside mines reacts with

,.~,..
~’x.~:.water and oxygen and, with the help of bacteria, forms a ’- .’."

solution which can be as corrosive as battery acid. This solution
.’-

dissolves metals and carries them into rivers. ’-

Cadmium, copper, lead, mercury, and zinc are the metals most often exceeding        it."~ .
, water quality criteria. Mercury objectives for the protection of aquatic life and
¯ human health are occasionally exceeded in the Sacramento River. About 95

percent of the copper, zinc, and cadmium measured in the Sacramento River is

thought to originate from inactive mines. Some of the~ metals accumulate in fish
and in high concentrations these metals halt reproduction or cause death. Fish kills
have occurred downstream of leaking mines.
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Mine discharge is a statewide problem. Rivers flowing to San Francisco Bay
contain mercury and acid drainage from mines in the Coast Range Mountains. The

Sierra foothills are dotted with copper and zinc mines that spill metal-laden acidic
water.                                                                                      1

, ~" "~ Shasla County has a number of large problem mines including

2!
iron Mountain about four miles northwest of Redding which
produces some of the most acidic water in the world. Iron

Mountain Mine discharges more metals to surface waters than

any other single source in the nation. About a ton of copper and
zinc is discharged daily into Spring Creek Reservoir just
downstream of Shasta Lake.

Shasta County mine sites discharge acidic and metal-laced runoff
directly to Shasta Lake or to the Sacramento River. Drainage

I .....~ ......: ......::.;.,. from these mines contains enough copper to impair water quality 200 miles
downstream in the vicinity of Sacramento and still further downstream in San

Francisco Bay. The San Francisco Bay Regional Water Board has identified high ~.
levels of copper as a major v, ater quality problem for the Bay and has identified ~"

acid mine drainage as one of the principal fiver sources needing to be controlled,
r~

In addition to the copper coming from abandoned and inactive mine sites, copper
03coming from other sources such as agriculture, storm water, industry, and public

sewage plants may have to be reduced further.
I,~

Once it begins, acid mine drainage continues to form at rates up to a million times

greater than what would naturally occur from weathering, making it extremely
D’~Idifficult to control. Mine clean-up costs are high--in some cases cost estimates
0,dexceed $50 million, and there are no guarantees of success. The State and Regional

Water Boards recognize the need to correct the problem and wherever possible           ’~I

recover clean-up costs from the mine owners. But often owners cannot be traced or            !

have no money and the taxpayer is faced with the bill.

Clean-up technology does exist, but it is costly, is labor intensive, and must be
maintained over a long period. Seldom is one single clean-up method effective.
More often several technologies must be used together. Each mine requires an

individualized approach. A clean-up strategy might include a combination of
concrete plugs, lime injection wells, neutralization ponds, treatment plants, and
surface caps.                                                                         --

The surface cap prevents rain from pcrcolating through the ground and into the
mine workings. Downstream from a mine. treatment plants are commonly used to

2
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TECHNOLOGIES USED To CONTROL MINE WASTE

Technologies to control pollution from inactive mines fall into 2 categories:
¯ PREVENTION--preventing the formation of acid mine drainage by diverling local stream~ away

from reactive material, covering reactive mine waste, mixing reacti~e mine waste with limestone to
bufferacid, d~sposingofreactiveminewasteunderwatertoeliminatereactionwithair,[
impounding mine drainage to keep it from entering surface waters, and sealing the mule portal to

flood the mine thus suppressing the formation of acid mine drainage.
¯ TREA TMENT--treating mine drainage before it enters surface waters including chemical precipi.

ration and ion exchange, construction of wetlands, and evaporating mine discharge in surface

impoundments. ,Vote." all these treatment technologies produce sludge which must be disposed of in
an enviromnentally sound manner.

treat acid mine drainage. Concrete plugs result in flooding of the underground
workings which prevents pyrite exposure to oxygen and theoretically stops acid

formation. But plugs frequently leak, making this method unreliable. Another
idea is to inject lime through surface-drilled wells to neutralize the acid as a mine
is flooded. Revegetation and man-made or natural wetlands are also used to treat

acid mine drainage. Trees and shrubs absorb rainwater, reducing moisture seepage.
Wetlands fortified with everything from composted vegetation to horse manure
have been used to consume metal-laden, acid mine drainage, reducing the acidity
and retaining the toxic metals in the wetland.
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The known pollution from existing abandoned mines is already one of the largest
water quality problems in the State. Additionally, as the many unstudied
abandoned mines are investigated, more such problems will undoubtedly surface.
As investigative work sheds light on the true magnitude of pollution from
abandoned and inactive mines, a mine pollution abatement program is being
crafted.

There are, however, major obstacles to overcome before significant progress in
controlling pollution from abandoned mines can be realized. In drafting the laws
governing pollution control, the situation for abandoned mines where there is no
responsible party to hold accountable was not considered. Therefore, laws such as
the Clean Water Act or the rules governing superfund site cleanup contain
requirements for full attainment of water quality standards. At abandoned mine
sites, the obligation to attain standards is often prohibitively expensive. In some
cases, there can be no assurance that mitigation has the capacity for full compliance
with standards. In most cases, the State would prefer to take corrective actions
based on cost effectiveness without a guaranty of attaining standards. In this way,
the majority of the pollution from most sites could be controlled.

State Water Board is attempting to remove the legal barriers that prevent mine
pollution cleanup by changing those state and federal laws which impose liabilities
for mine cleanups. By working with USEPA and other federal agencies, a
comprehensive mine cleanup strategy is starting to evolve. Strategy elements will
include an inventory of all the mines, identifying their location, singling out those
causing problems, and then deciding which to fix first. Because mine cleanups are
technically complex, staff intends to establish a technical advisory committee to
review and approve such proposals. Participation in an international technology
exchange provides important information on state-of-the-art technologies used in
other parts of the world.

Although the cleanup of abandoned and inactive mines is a massive endeavor,
meeting this challenge holds the promise of solving one of California’s major
surface water quality problems--a problem as old as the State itself.
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CHA~ER 2

AGRICULTURAL PESTICIDES" CONTROL IS THE KEY

Because the major growing season

in Calif°rnia is als° the dry seas°n’ ~i~--~--
1

most crops require irrigation. Water ~

not used by crops evaporates, seeps :j ~’~
underground, or returns to rivers (/’,,,,,~] "’.)/ ~
and streams. Runoff from irrigated;,~ I ~- I

drainage canals can make up the bulk ~ ,~i,~.
~_~of stream flow during dry periods. ~’! ~ ~’. ~"~

For example, in the rice-growing ~’-,N~-’’’-
~\

areas of the Sacramento Valley, "~ ~,~.~
agricultura~ drain water comprises nearly ~..~. ~...’~" . x,�’~,~,~,,,,’,..~

one-third of the Sacramento River flow ’~*"~’~.i.[’°’~_.,

during peak rice irrigation in early summer. ~-~ I.
Similarly, portions of the San Joaquin River \~"~
consist largely of irrigation runoff all summer i~ "~’

This runoff often carries fertilizers and pesticides. In ~
1990, California growers applied over 120 million "-~’~*’~
p°unds°fpesticides’nearly°ne’third°fthet°talusedin ’~

the United States. Some of the chemicals break down or ~ ..~,~
are neutralized before reaching streams and rivers. However,
other pesticides are not fully degraded and remain active in sufficient
concentrations to threaten aquatic life.

The larger r~vers ~n the Central Valley such as the Sacramento, American,
Feather, and lower San Joaquin provide major spawning and rearing habitats

for fish such as salmon, steelhead trout, striped bass, shad, and sturgeon. These

species’ young depend on small invertebrates--mostly insects and tiny shrimp--
for food. Certain orchard and field pesticides sometimes occur in streams and

rivers at Ic,,els that can kill or seriously impair these food sources and the
young fish themselves.
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The potential adverse effects of agricultural chemicals were realized in the
early 1980s when massive numbers of adult fish were killed in the agricultural

drainage channels of the Sacramento Valley. The fish kills were linked to two
rice herbicides, Ordram and Bolero. A collaborative effort between the Central

Valley Regional Water Board, the Department of Pesticide Regulation (at that
time a part of the Department of Food and Agriculture), and the rice growers
was developed to control the discharge of these chemicals. By instituting

restrictions on the timing of the release of the rice field water
that had been treated with the chemicals, the fish kills were
stopped.

As part of the effort to identify and control these pesticides,
an impact on drinking water supplies was identified. Water
from the agricultural drains enters the Sacramento River and

is carried downstream into the Sacramento River/San Joaquin

i River Delta. Water taken from the Sacramento River used for

i drinking water for the citizens of Sacramento was found to

i contain concentrations of thepesticidesthat createdfoul
tasting water. Growers agreed to hold the water on their

fields for longer periods of time before discharging. This reduced the herbicide
levels, eliminating the toxicity to aquatic life and improving the drinking water.

The impacts of pesticides on the aquatic life in the Sacramento River and the
agricultural canals remains a concern. Many of the food species for fish are
very sensitive to agricultural poisons and even small amounts of agricultural

chemicals can severely limit food supplies for fish. Today the Regional Water
Boards are using bioassay tests to screen waters for toxic effects. This "early
warning" procedure shows whether certain test animals can survive, grow, and

reproduce normally in stream water samples carrying irrigation runoff. Since
1986, such tests have examined waters from numerous streams in the San
Joaquin, Sacramento, and Imperial Valleys. Streams in other farming areas

including the Salinas Valley also will be tested.

These tests show that a number of the State’s streams in agricultural areas are
frequently toxic to aquatic life. Up to 30 percent of recent measurements in the

Feather, Sacramento, and Mokelumne River Basins, and in Imperial Valley
channels have revealed toxicity. Portions of the San Joaquin River in Merced
and Stanislaus Counties have testcd toxic 40 to 50 percent of the time. While
the levels of chemicals are gcnerally too low to kill fish outright, they can harm

aquatic life by inhibiting reproduction and reducing food supplies.
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Such findings present the Regional Water Boards with a new challenge: to                                       L

identify exactly which ingredients in each stream arc toxic and to determine
their site of origin. Dozens of pesticides applied to dozens of crops must be
screened. Cooperation between the Department of Pesticide Regulation,                                        ’~

County Agricultural Commissioners, chemical manufacturers, and growers are

essential for accurate information--sites, times, amounts of each chemical                                        ’~
applied--which may reveal the source of toxicity.

This cooperative approach should lead to new methods to keep pesticides from
harming life in the State’s waters. As with the case of rice herbicides, adjusting

chemical selection, timing, application method, and release of drain water may
help to reduce toxicity from other crops. Alternative approaches must also fit
crop cultivation, pest prevalence, water needs, and weather conditions into a
practical pest control scheme. Many chemicals are washed from fields along

with soil so that ongoing efforts to reduce soil erosion can serve a double
purpose.

Healthy river~ a~ d ~tream:~ provide a good habitat f!~r wildlife.
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Prevention of toxicity also may be attained by keeping drain water out of

streams, for example, through water conservation, water recycling, and use of

evaporation ponds. But withholding water reduces stream flow as well as
toxicity. In some cases, irrigation runoff actually creates streams as well as            1

crucial streamside habitat for wildlife. This marsh and streamside vegetation

serves as shelter for birds and animals, while the mosaic of surrounding

2croplands provides them with feeding grounds. The combination of food and

shelter can maintain a great diversity of wildlife species.

Pest control practices need to achieve both crop protection and conservation of

fish and wildlife. Everyone benefits when chemicals stay on their target crop,
soil stays in the field, and clean water runs in the streams.

U
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U~A~ Ru~o~. C~T~ LI~E CA~ BE HAaM~UL TO
A RIVER’S HEALTH

Most cities in California operate a dual system for handling used water. Water from

our homes and businesses is carried off by sanitary sewers to wastewater Weatn~nt

plants, while an entirely separate network of drains diverts storm water quickly off
city streets to prevent flooding of streets and sewage treatment plants. It transports

runoff directly to the nearest water body--usually rivers--but sometimes lakes or

bays. Few realize that storm drains, once known as "storm sewers", do not carD,
storm water to a treatment facility nor do they remove pollutants before funneling

them downstream. Thus they may pose threats to drinking water, aquatic life, and
the recreational and economic uses of those waters.

Storm drains are particularly useful in large, steeply sloped basins supporting many
cities. Urban areas contain up to 90 percent hard surfaces such as rooftops and

pavement where water collects quickly and runs off. Many cities
have developed intricate networks of culverts, maintenance holes,

catchbasins, and concrete channels to prevent flooding and
watercourse changes from disrupting urban development along
flood plains.

Though channels tame storm flows through urban areas, the cost is "
dear. Concrete storm drains prevent percolation for well-water

recharge (an important source of drinking water) and deny habitat
for plant and animal life and human recreation. These channels

also discharge storm water debris directly into rivers, lakes, and
bays. Problems occur when storm water picks up harmful

amounts of pollutants and delivers them to these waters.

In urban areas, raindrops scavenge dust and pollutants from the air in their journey
to the ground. The first rainfalls of the season flush out many kinds of materials

accumulated on the ground during dry weather--oil, grease, coolants, garden
fertilizers, pesticides, pet droppings, and even traces of hazardous substances stored
in containers outside manufacturing plants (see next page).

Storm drains also collect dry weather runoff from lawn overwatering, car washing,
construction work. and at times illegal dumping. Additionally. some storm drains
convey legally permitted wastewaters, accidental sewer overflows, and other, less
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common wastewaters. It is not surprising,

therefore, that the catacombs hidden

beneath city streets serve as major conduits

The Los Angeles/Rio Hondo/San Gabriel

.... River drainage system contains the nation’s

second largest urban area, and the ninth

largest drainage area--414 square miles of

watershed. Mazed with hundreds of miles

of concrete-lined channels, this massive

network accommodates irregular bursts of

rainfall across the area and billions of

gallons of water ano tons of solid materials

caught up in the runoff. In Santa Monica

Bay alone, 70 storm drains discharge

untreated urban runoff into the ocean.

Because of the number of drains and the        ,~.

nature and variety of sources of pollutants,

identifying and controlling the various

types of nonpoint source pollution and

urban runoff are not easy tasks.

Although required by the Clean Water Act

for years, management of urban runoff and

storm water quality has languished over

the last decade and a half, in part because

of the tremendous complexity of dealing

with this multi-faceted pollution source.

5
However, following the 1987 amendments

to the Clean Water Act, a regulatory Storm

Water Program has emerged and storm

water permits are being developed across

the nation to address and regulate this

problem.

In 1990. the California Regional Water

Quality Control Board, Los Angeles

Region. Surface Water Regulatory Section,
I developed one of the nation’s first storm
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Lwater runoff permits. This permit requires Los Angeles County and its 89 cities

and other agencies to control pollution from urban runoff. As measures required
under the storm water permit are implemented over the next few years, significant

reduction in bacteria along the beaches and near storm drains is expected as well as

~ 1many other water quality improvements.

A pilot program being tested in the City of Santa Monica involves treatment of

urban runoff in storm drains. The City of Santa Monica has been treating the water
with varying doses of ozone, a gas used to disinfect drinking water. Initial results
have shown that the ozone breaks down many toxic organic compounds and kills ¯

most of the harmful bacteria. However, heavy metals (e.g., zinc, copper, and lead)
in the runoff are not affected by this process and different methods will be needed if

trace metals must be removed.

The positive results from this study have spurred the City of Santa Monica to
consider building a full-scale ozone treatment plant, complete with trash removal

capability for dry-weather flows and for the initial flush of wet season storm water
runoff. Water not routed to reclamation would be screened, disinfected, and

released to the ocean. Backwash would be periodically collected and transferred to
city sanitary sewers tbr full treatment.

While Santa Monica has not yet estimated the costs and benefits of building a full-
scale plant, tourism continues on the Santa Monica coastline with an average of

over 40 million visitor-days a year. This beneficial use alone may justify
construction of a storm sewer treatment plant.                                                                    .

Meanwhile, techniques for preventing these compounds from getting into the drains
rather than treating the water after it is in the drain are being sought. The reduction
of lead in street runoff as a result of the removal of lead from gasoline over the last
decade offers a precedent for other materials known to be carried downstream.

This approach, pollution prevention, has been the basis for the many grass-roots

volunteer efforts to increase public awareness in reducing pollution of urban runoff.
Two pollution prevention practices believed to have a potential for dramatic

improvement are proper disposal of oil and grease and reduced use of lawn
pesticides and fertilizers.

Another major effort by the Regional Water Boards to address urban runoff
pollution is to expand their public outreach and education efforts. One of the
Regional Water Boards’ goals is to educate citizens on impacts to the environment
of urban runolf. All 87 of the municipal entities (cities. water districts, and

counties) ~,hich are co-permittees of the Los Angeles County Storm Water and
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LUrban Runoff Discharge National Pollutant Discharge Elimination System

(NPDES) permit are required to conduct public outreach programs to address
proper disposal of household chemicals, pest control chemicals, and general waste
disposal. The public outreach requirement of the NPDES Municipal Storm Water

1Permit is considered one of the most important elements in reducing pollutants to

__ _ the storm drains. There are hundreds of these programs statewide 2
~

educating the public about pollution of storm drains. Education
and pollution prevention are much more cost effective than

treatment of the polluted water. Classroom presentations, public
workshops, and the distribution of environmental literature are
part of this program. For example, neighborhood campaigns now
stress alternatives to pesticide use in lawns and gardens and

suggest landscape designs that control erosion.

Managing runoff in a highly urbanized area such as Los Angeles
....... , will clearly require a team effort. Residents must become aware

of water quality issues in their own communities and get involved.

I
The bottom line is that each of us plays an important role in reducing runoff from

~
our own neighborhoods and cities. Education and participation is the key to
bringing about changes.                                                         Dw~
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TOXICITY: SEWAGE COMES CLEAN, ALMOST

’ 2The wastewater produced by most of California’s homes, businesses, and

industries travels through a maze of subterranean pipes to sewage plants,
t -where it is treated, cleaned, and disinfected to a high standard. Indeed,

treatment has improved greatly in the last 30 years, essentially eliminating
most public health problems, algal blooms, and fish kills. But recently the
State and Regional Water Boards have recognized a more subtle set of

problems--even after treatment, sewage may still contain chemicals in
concentrations that harm aquatic life. These chemicals may not kill fish and
shellfish outright but can stunt their growth, reduce fertility, or cause

deformities. These effects can ultimately limit populations and communities
of aquatic plants and animals.

Toxicity is detected by exposing test plants and animals to the wastewater
(see next page). Test species chosen to represent the resident aquatic life are

hatched and raised in samples of wastewater that have been mixed with local

fresh or salt water simulating conditions near the discharge pipe. Their
growth and development is compared to that of like organisms

reared in clean laboratory-grade water. The types of organisms

commonly usedtotest the toxicity of freshwater include
minnows, shrimp (water fleas), and green algae.

For the past few years, major municipal sewage plants and

industrial facilities with their own treatment plants have begun
toxicity tesling with the wastewater they discharge to streams in

California. These tests indicate that the effluent from one-third or
more of these facilities can harm aquatic life at least some of the

time.

When toxicity is repeatedly detected in a treatment plant’s wastewater, the
Regional Water Board requires the treatment plant to seek the chemical

culprit and take steps to remove or neutralize the offending substance.
Initially, the ,vastewater is separated or partitioned into two groups which are

chemically distinct. Each group is evaluated using one or more test

I’~
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organisms. The portion that shows toxicity is again separated into distinct L
a’~,a,:’. ;;-~t chemical groups and tested. The scientists follow the toxicity through as
speoes ., many partitioning steps as are needed to identify a specific chemical that is

causing the toxicity in the wastewater. One can imagine how difficult this
job might be by considering all the different kinds of chemicals that are

C~’~7.’.~-_’: _A
~ ~’~ dumped down the drain.

2
C~:.:::._-::. ¯ The next step is to figure out if that substance can be treated either by

~ removing it from the wastewater or by neutralizing it. If treatment is not an
option, then the source of the chemical must be identified. In some cases the

decision to look for sources is made even if a treatment option is available

because control at the source is more effective or cheaper than continuous

treatment at the sewage plant. Tracking down sources, particularly in a large
municipal sewage system, can be as difficult as identifying the toxic

specr£s
Two chemicals found in treatment plant discharges, ammonia and chlorine,

have been shown to present toxicity problems, especially those that discharge
to small streams or confined bodies of water. Ammonia, a natural byproduct

t~:,~,,, tcx~c.~,~;~ o.~:,~ ~f of sewage, can be treated and converted to less harmful chemicals. The
~1~

a d~:,.~--~ ,z ~ -;’ Y~. r-.~ ".~.~! sewage treatment plants serving Riverside, Ontario, and Chino have adopted
o.’~:;~ ~0"~. o; c.~.~ s~~ : :~t this advanced treatment for ammonia control (see Chapter 6), as have certainchanges ’.n tr~e~r .3r0~,dh 0r ~eir
ab:,’ytareprodL,._.e When plants in the San Francisco Bay, San Diego,

5
’

t0x,¢ ?/ts t0und nvest~gat0rs
a~em,~t to ;de’-::f,, the culp~,’~(s) ~ and Los Angeles areas, among others.
sys’.err~,¢~./r’?.sk;n~ the erie, s
of ce~a,n c3:~c~~es of ct~em~cals Chlorine, routinely added to wastewater
a~ see% f t~c t~x,c,L~ ~s for disinfection, can also prove dangerous
~c’,.~:.:,-~s,~:.~: ~c:e--:~r to aquatic life. But chemicals such as
o~e::’~,o ~’,2~ r :.~~:s ::~ sulfur dioxide neutralize chlorine’s toxic

properties, and this is a relatively simple
and inexpensive solution. This dechlorination step is being used by

I most treatment plants in California where chlorinated sewage is
discharged to inland waters including the cities of Santa Rosa,,

I fi
~tI

Sacramento, Riverside, and Central Contra Costa County,

! _ Control of the toxicity caused by ammonia and chlorine at certain
sewage plants is relatively straightforward. The techniques for
identifying and controlling other sources of toxicity are still being
developed, yet several sewage plants and industries already have had

~ some success.

14
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Recently the Central Contra Costa Sanitation District determined through the
use of some sophisticated chemical and physical manipulations that toxicity

in its wastewater was due to a pesticide commonly used on lawns and

gardens. This same pesticide, diazinon, has been implicated in toxicity at

municipal sewage plants in other parts of the country as well.

Among other steps, the District has undertaken an education ............ ~
program in its service area on the proper use and disposal of
home-use pesticides and has instructed dozens of pest control

businesses in its service area on the proper disposal of wash
water from spray equipment.

In 1987, the Stockton Regional Wastewater Control Facility

began toxicity testing on its effluent. After concluding that it
posed a threat to invertebrates in the San Joaquin River, the

treatment plant operators discovered that the toxicity
coincided with pesticide applications to their aeration ponds.

These pesticides were used to control chronic gnat infestations.                    Paper mdl near Sacramento
River in Anderson

In order to reduce the threat to the aquatic environment without encouraging
a gnat population explosion, the facility switched to a different method of

pest control, using bacteria to interrupt part of the gnat growth cycle. Here
again a municipal treatment plant took steps toward enhancing the quality of

local waterways.

Industries a~so conduct toxicity testing and search for the chemical culprits.

!
Through such procedures and clever detective work, for example, a

; San Francisco Bay area steel company discovered that the culprit was the
! defoamer component in a detergent they used. This company simply and

, efficiently eliminated the toxicity problem by changing the formulation of the
¯ detergent. Similarly. one fraction of a Bay Area oil refinery’s wastewater
¯ tested toxic but after filtration through activated carbon, toxicity disappeared.

,~ Finally, at a paper mill along the Sacramento River near Red Bluff, operators
¯ discovered that the mill wastewater contained dioxin, an extremely toxic
~ chemical. After considerable sleuthing, they found that dioxin was

generated when oils used to control foam in the pulp-making process mixed
with certain pulp bleaching agents. The company appears to have virtually

eliminated dioxin from the paper-making process by switching to a different
defoamer.
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During the last two yeurs, several groups of toxic substances including
ammonia, chlorine, pesticides, metals, surfactants, and defoamers have been

clearly identified as the source of toxicity in wastewater discharges. Over the

1next decade, more wastewater treatment plants will recognize and correct

toxicity problems working with the State and Regional Water Boards to better

2
protect California’s aquatic life.
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EROSION: IT’S MORE THAN DIRT

On a scenic drive along the North

Coast, travelers view the beauty of ~
California’s ocean beaches and stop to ;                                        TIMBER HARVEST
walk through its favorite forest, the

;
BY COUNTY

Redwoods. While enjoying sounds ~
of rippling streams and visions of

bountiful salmon, the visitor may
~walk unaware of a major threat to i

nature’s beauty--sediment. Excessive ~      :7’’~

sediment can cause significant damage
to rivers and streams and to valuable fish "~,’     ~

~<100habitat.

Sediment is the soil and debris washed from
surrounding land into water. Natural processes
such as surlace erosion, landslides, and floods

contribute to sedimentation.
~

Certain activities, such as logging, road construction,

grazing, and surface mining tend to expose bare soil,
accelerating sedimentation and promoting unhealthy stream
conditions. Other land uses may also contribute to erosion and

:
sedimentation. In many forested areas, roads are the single
largest cause of excess sedimentation.

California’s forest land totals I01 million acres. Approximately 18 percent of the
land in California is productive forest land. Half the timber harvested in California

is from the North Coast Region. In 1992 California mills produced more than 2.9
billion board feet of softwood lumber.

The same area that is home to the rich forests has historically been excellent fish

spawning habitat. The rivers contain deep pools which provide areas where fish
can rest and remain cool. Filling of these pools limits the amount of resting area as
well as the ability of fish to migrate upstream to spawn and the ability of juvenile

salmon to escape downstream. The pools are filled when large, heavy sediment
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the deeper parts of the stream. Sediment

deposits fill streamways forming wider,
shallower streams where there once were
deep pools.

, . ,..,,. ,----,,... 1., ~ . Finer sediment consists of silt and clay
’ ~’~ ’]:i}~~~7~ particles which remain suspended in water

~’- ,~."’~[ ~F ~’" longer before settling out. Suspended

¯"J ¯ U ,E~ ~-----~’ ’. ~/I ,~’~. .
sediment may irritate fish gills and cause

’"~."/-"~" -’~ ~~,t ~ .-~’- ~~.,’~.’r’~a~, other physical damage to fish.

~’~....~,~/~’~" .~:’:’-""’=~
~.’."

Steelhead trout and salmon spawn in rivers
¯ ,..~,~.!:. and streams, hollowing out nest depressions

in the stream gravel, then laying and
covering their eggs with layers of gravel.

51re~’n with riparian vegetation                                             They require clean gravels with adequate
water flow, usually just below a deep pool;

there cool, oxygen-rich water flows through
the gravel and bathes the eggs. Salmon also

]

.,~.~,,~IK

] seek a place with ample food and boulders
~ where young fish can hide from predators.

Within a year or less, most young salmonids

migrate to ocean waters. If home streams

are navigable, in two to five years they will
return to spawn and renew the cycle.

Unfortunately, excessive sand, silt, or clay
destroys this cycle, filling gravel spaces,
eliminating underflo~, and discouraging fish

from spawning in the area. Eggs already laid
may be buried in the sediment and suffocate.
Newborn fish and the smaller organisms on

which they feed cannot emerge through the
sediment layer and die.

From the 1880s through the 1930s, timber
harvest operations often left logs in stream

Chat~ge~ in ~tteambed due to

retm,vul of~e~’etatu,n bottoms. In many instances logging debris

18

R0033859

i



V
O

buried creeks and streams, clogging channels with soil and wood slash. The effects                                      L
of these past timber practices still remain today, and some streams will take decades
to recover. For the most part, recovery depends on a stream’s
flushing capability. Where stream flushing occurs irregularly, ~ ................. t

recovery may take centuries.

2
Sediment ~s not easily collected or removed after being deposited

" : , , 1 ,,in streambeds. Therefore, approaches to prevent sedimentation
.,

have been attempted as a key to protect vulnerable rivers. In
~ ’

1973, growing concern over California rivers and streams led to

legislation requiring the Board of Forestry (’BOF) to regulate
logging practices. In 1983, the State Water Board certified a

Water Quality Management Plan for National Forest System L . ..............
~ ..........Lands which was developed by the U.S. Department of

5oile.~po.~eddu~lologgingAgriculture, Forest Service (USFS). In 1986 a BOF and State
Water Board Review Team examined timber practices in the Slate

and concluded that noncompliance with timber harvest rules was
the major reason for sediment problems related to timber
operations. In response, the BOF increased inspections and

adopted more rules to protect watercourses and lakes, covering
-

activities such as design, construction, maintenance of logging
roads and landings, site preparation, cumulative watershed effects,

sensitive watersheds, and harvesting and erosion control. ’~

5
However, putting all of these mitigation measures into practice
takes time.                                                          :          ¯ ~i~

Sedtment and logging debrtsNow both the USFS and BOF have adopted forestry practices and regulations to
clogs riverprotect fish and drinking water. One regulation provides extra protection for areas

especially susceptible to damage from timber operations. Many waterways in the
North Coast Region as well as the Sierra-Nevada are recognized through this
process as sensitive areas: for example, the Mokelumne watershed, Scott River, and

Mattole River. Another practice is to schedule timber harvests at times least likely
to cause damage to sensitive streams. Many road systems in forested areas need

alteration. Relocating roads which contribute to excessive sedimentation is often
feasible, and strategically placing roads to serve several areas can minimize the
amount of road in a given area. Closing old decaying roads and minimizing road
construction can also reduce degradation. J

Addressing each drainage syslem holistically on a watershed scale, prioritizing
vulnerable watersheds and developing methods to lessen the effects of timber
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operations in those areas may offer the best solution to this problem. We nex~d to
better educate the public on the effects of sedimentation and encourage cooperation
between public agencies and private property owners. Public education can

achieve understanding and sensitivity to different needs and values.

In Plumas County, for example, Pacific Gas & Electric Company discovered
sediment buildup in several hydroelectric reservoirs. The company successfully

conducted a broad education campaign aimed at fostering public stewardship of the
land. Over 14 public agencies responded and many local citizens became

environmentally conscious and economically motivated.

This approach is commonly known as Coordinated Resource Management and
Planning (CRMP). This method can produce agreements among diverse entities on

natural resource issues including water quality. Through CRMP, private
landowners and resource management professionals Iogether identify issues and
establish actions to solve problems. In California, cooperation with USFS,

California Deparlment of Forestry (CDF), county jurisdictions, and private land
owners is essential for desired improvements.

Sedimentation impacts are not limited Io forested areas. Naturally high siltation
rates occur in areas with combinations of heavy rainfall, steep slopes, and low

vegetation cover. This can be made more severe by road building activities. The
San Lorenzo River, for example, occupies a broad watershed in the Santa Cruz

area. Homebuilding in the 1960s and 1970s produced excessive sediment in the
river resulting in a loss of steelhead trout. In response, the County declared a

moratorium on homebuilding. Involved citizens organized river restoration
projects in an effort to save the fish. Realizing the importance of controlling

siltation, the County adopted several erosion and grading ordinances, including
prohibitions o,a grading hillsides during winter months and similar restrictions on
slopes of greater than 30 percent.

Today, the area is considered "built out", and home building no longer poses a
threat. The reduction in siltation has brought about beneficial changes and a local

awareness of what excessive sediment can do. Now emphasis focuses on landslide
prevention with less concern over road building and maintenance. The remaining
concern is to ensure that erosion control ordinances are vigorously implemented

and that local citizens continue the practices necessar3, to keep their rivers healthy.

R0033861



CHAPTER 6

NITRATE2 FINDING ANSWERS FOR TIlE SANTA ANA

In southern California, hot, dry

summers are offset by mild, wet
winters contributing to an excellent :~ 7~ ~ I __ /

Recognizing this, a Moron colony/~

set uP residence in San Bem~dino in (~
a~u, 1840. F~e~ planted wheat, ".

~ans, ~as, and viney~ds and rai~d :~ ~ ~ ~~

cattle which roamed the valley. A letter

from a g~ ship l~ding [New~. t~ay] . .

T~ay~ese"excellentwaterp~vileges’~enot~ ~ ~

.,    What is niwate ~d why is it h~fu,?

In the presence of oxvgen and ce.ain bacteria. ~monia. an ~imal waste p~uct,

is changed into nitrate. Once nitrate makes its way into ~e water supply, it is ve~

difficult to ~move.

High nitrate levels can upset aquatic life and even threaten human life. Where

water high in nitrate and other nutrients

~hind dams, microscopic plants called algae "bl~m" grow wildly and die alm~t

as quickly, depleting the oxygen dissolved in the water that fish need to live.
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In drinking water supplies, the "blue baby syndrome" can result from high levels of

nitrate. Nitrate is altered by metabolism to a compound which affects the oxygen-
carrying capacity of the blood; infants with this problem are oxygen-deprived and

actually turn blue.

Nitrate enters the fiver in part from the large dairy industry located in the Chino

area about 30 miles east of Los Angeles. But there are other sources too. Since
those who have the "excellent water privileges" have taken essentially all the flow
from the upper Santa Ana River, the middle river is made up of treated wastewater

and rising ground water. That ground water carries high nitrate levels from
historically excessive application of nitrogen fertilizers in the first century of
agricultural development.

The Santa Ana River’s headwaters lie high in the San Bernardino Mountains. In

the valley below, river flows naturally percolate into the ground water supplying
the wells of all the towns and cities along the way. In Orange County, the local
water district actively diverts the river and percolates essentially all of it for

eventual extraction and use as drinking water.

Since the river--including dairy runoff and wastewater--is used in this way,
nitrogen control is a top priority of the California Regional Water Quality
Control Board, (Santa Ana Regional Water Board). Wastewater treatment plants
must lower nitrogen levels in the effluent. Four treatment plants (in Riverside,

Rialto, Chino, and Ontario) are already practicing some nitrogen control; in
November 1991, the Santa Aria Regional Water Board ordered Colton and San
Bernardino to upgrade their facilities by 1995. The cost to modify all six

treatment plants is between 150 and 200 million dollars which averages three to
four dollars per month per customer. River visitors benefit from improved
recreational water quality.

Dairies continue to be a major source of nitrogen and other salts in the Santa Ana
River watershed as they are in many parts of the State. Chino Basin, home to over

250 dairies and about 400,000 cows, is west of Riverside. Large amounts of
manure with few ways to get rid of it result in piles, large and small, dotting the
area. When it rains, chemicals in the manure including salts and nitrate percolate

into the ground tainting the underground water supplies. These waters also rise to
the surface and add their flows to the river.

How much salt flows from these ground waters into the Santa Ana River? A 1990

Santa Ana Regional Water Board relx~rt concluded that "97 percent of the salt load
added to the ground water was from agriculture" and "88 percent of that load was

22
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from the dairies alone". Surprising? Not when you realize that last year. over

600,000 tons of manure was produced in this area!

The Santa Ana Regional Water Board recognizes the importance of the dairy
industq, to the community as a whole, and thus has developed a strong, positive

working relationship with two of the major dairy organizations in San Bernardino
County. Since the dairies often use their own home-grown manure as fertilizer for

the alfalfa and other animal feeds they grow, nitrate can also reach the ground water

from this source. Manure typically contains too much salt and not
en°ugh nutrients, compared to commercial products; the Santa
Ana Regional Water Board therefore limits the use of manure for

growing these crops. Where manure is spread on the land simply

as a means of getting rid of it, the application rate is strictly

controlled to avoid water quality problems.

Dairy cows spend their days in the corrals where they often stand

or lie in accumulated manure, so they must be thoroughly washed

before each milking. The Santa Ana Regional Water Board

insists that this washwater, laden with nitrate and manure, be
disposed of on the dairy property using berms to prevent surface ........

: runoff. In the dry season, at least, this water is kept away from

! the river.

Inspections and voluntary annual reports from the dairies to the

appropriate Regional Water Board constitute a reasonable
monitoring program for the industry. The best time to inspect

dairies is during the rainy season when inadequately sized
washwater ponds may spill over and berms are put to the test.

The Santa Aria Regional Water Board’s goal is to inspect each

’ dairy each year.

In its annual Dairy Management Report, each dairy describes the L

details of its operation including the number of animals, the

amount of manure produced, and the dairy’s manure disposal practices. By sending

out reminder notices, the Dairy Council aided in collecting these reports last year;

every dairy, turned in its report on time.

Other steps to lighten the river’s salt load include construction of a co-composting

facility in the area. This facility will combine sewage sludge with dairy manure

creating a soil amendment that is bctter than either alone¯ Some will be exported

from the region effectively exporting salt as well. Also in the planning stage are
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several more ground water desalters funded in part by the Agricultural Drainage
L

Loan Program--a California State program. In these desahers ground water rich in
nitrate and other constituents is pumped up through well networks, then treated

until suitable for drinking. The salts themselves are discharged to the region’s brine

1line which carries the salts from inland areas to the ocean.

Identification of increasing levels of nitrate in the Santa Ana Region and ways to

2control the problem means, finally, that corrective steps are at hand. By obtaining

cooperation from dairies and local water districts, the Board accomplished much.
All those involved--on both sides--who helped build communication and

relationships between the organizations are to be applauded.

i
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CHAPTER 7

OPEN RANGE LIVESTOCK" THEY CAN MUDDY THE WATERS ’

In the lush meadows and pastures that fill the stream valleys of the east side of the

Sierra-Nevada, ranches with roaming livestock are an important industry. In the heat
of summer, these animals naturally congregate near water to drink, eat, and cool

down. But where their access to streams is unrestricted and grazing management is
slim, livestock may damage streams in several ways.

First, they can muddy the water, both by walking in streambeds

and by trampling the banks. As we have seen (Chapter 5), the
resultant erosion and siltation chokes aquatic life. Siltation can kill
fish directly, impact fish spawning, or even destroy the insects fish
eat for food.

Second, increased animal manure in streams raises the nitrogen
level and may increase bacteria levels in the stream with the same

results seen at poorly managed dairy farms (Chapter 6). Nitrogen
stimulates algal growth, and the die-off of algae further robs the
stream of oxygen. Plant growth in the streams increases because "- ....... r, ,r~,~,

more sunlight is available than in the original, deeper, uneroded channel.
Furthermore, some of the nitrogen occurs as ammonia which is poisonous to aquatic
life, and its toxicity is made greater by higher temperatures and lack of oxygen.

Increased bacteria pollute the water for drinking.

Third, all of the above effects--siltation, growth of nuisance algae, loss of oxygen--
are exacerbated because livestock remove streamside vegetation. With the

streamside vegetation removed, the streambanks more readily collapse and erode. As
the streambanks erode, the streams become wider and shallower. With this change in

stream shape combined with fewer trees, shrubs, and grasses to shade the banks and
water, stream temperatures rise. The warmer temperature drives oxygen from the
stream water and puts stress on cold-water fish like trout.

Fourth, the Io~s of streamside foliage has another, more surprising effect on aquatic
life: eliminate vegetation and you may put fish on a starvation diet. This is because

streambank vegetation is an important place for insects to live, insects that serve as
food for fish such as trout. The net result of all these changes can be serious harm to
a mountain or meadow trout stream. The damage strikes both in the water and
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alongside it for, as noted previously (Chapter 2), streambank vegetation in arid
California is a mainstay of biological diversity. Where plant cover is lost, so too is a
great variety of animal life lost.

This son of decline doesn’t happen overnight. And it may not be noticeable at the

outset. Furthermore, in those parts of California where grazing has long been the
chief land use it is hard to visualize the riparian habitat that was once there. In places
like the Owens River watershed, public and private owners have used the land for

livestock grazing for years.

The U.S. Forest Service, Bureau of Land Management, and the Los Angeles

Department of Water and Power (LADWP) are the largest landowners, while many

private ranchers own smaller parcels in the Owens Valley and lease additional pasture
from the public owners. Recently, the Lahontan Regional Water Board began to
stress the need for improved grazing management planning, as few of the large non-

federal landowners had formal grazing management plans to protect streams from
degradation. As a result, recent fencing projects and improved grazing management
by LADWP has resulted in improvements in streamside vegetation.

Several practices can help protect streams, yet sustain adequate food supply for

livestock. Some of these are aimed at excluding livestock from large portions of
sensitive streams. The techniques include obvious ones like fencing the streambank,
and more experimental methods such as the use of electronic ear tags that provide a
mild shock when the animal comes too close to the stream. Construction of watering
holes away from streams has been successful in Colorado and is being used in parts
of California. Pasture rotation systems which allow pastures to be rested and provide

a period of recovery from intensive grazing are also an option.

Other practices aim at rehabilitation of the watercourse. These include placement of

logs or rocks beneath banks, replanting of native vegetation to restore bank stability
and prevent erosion, construction of a deeper, narrower channel in degraded

streambeds so stream flows last longer into the summer and stream temperatures do
not increase as fast, and where feasible restoration of the original stream contour.

Livestock managers need to include restoration and preservation of water quality,

streamside vegetalion, and fish habitat in their goals. Currently the State and
Regional Water Boards seek voluntary cooperation from ranchers to reduce siltation,
overuse of streamside vegetation, and other harmful effects. Other industries have
shown that the most effective control strategies originate from the practitioners (i.e.,

ranchers) themselves. Heightened awareness of those activities that impair streams is
but the first step toward necessary improvements.
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TIJUANA RIVER’ Is A SOLUTION IN SIGHT,’?

1
The Tijuana River which flows north from Mexico to San Diego County contains

2untreated domestic and industrial wastewaters from the Mexican border Cities of
Tijuana and Tecate. The health of the citizens of both Mexico and the United States                                          "
is threatened by this discharge, and water quality in the Tijuana National Estuadne

Reserve and at the beaches of south San Diego County is degraded.

The combined populations of Tijuana and Tecate are estimated to
~. ..............+ .............

exceed one million people. Mexico has not expanded its
wastewater system fast enough to keep pace with the population

growth. Thus, approximately one-third of Tijuana is currently
unsewered. The City of Tecate provides no treatment at all for
any of its wastewater. By 1991, 13 million gallons per day of raw

sewage flowed in the Tijuana River.

The need for adequate wastewater collection, treatment, and

disposal for Tijuana has long been recognized by officials in both
countries. In the fall of 1991, Mexico completed construction of a ~
small dam and collection system designed to divert sewage to the San Diegor,~ua,~z Ricer near
wastewater treatment plant. During dry weather, when the river’s natural flows areborder

low and the wastewater collection facilities are working, no sewage flows in the
river. During the rainy season, high flows in the Tijuana River mix with the

sewage. When the volume of water is too large to treat, the diversion pipeline is
shut down and a mix of sewage and rain water flows into San Diego County. The
City of San Diego agreed to provide treatment for up to 13 million gallons per day
of Mexican wastewater diversions.

However, because of its own population growth, the City of San Diego cannot long
continue to treat and dispose of Mexican wastewater. In the near future, all

Mexican wastewater will have to be treated in new facilities constructed either in

Mexico or the United States.

The existing treatment capacity is no more than 25 million gallons per day for
Tijuana and none exists for Tecate. In the next 20 years, populations of Tijuana and
Tecate are expected to nearly double and the wastewater treatment and disposal
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needs are anticipated to quadruple. Since 1981, the State and Regional Water

Boards have been working with the federal government and local agencies to plan,
build, and operate a joint international treatment facility in the United States and a

long pipeline for ocean disposal. This team effort is beginning to pay dividends.
Planning is nearly complete for a 25 million gallon per day treatment plant to be

located in San Diego County which will treat Mexican wastewater. This plant is
designed for future expansion to I00 million gallons per day. Treated wastewater
from this plant will be discharged approximately three miles out in the Pacific

Ocean. Ground breaking for the first phase of the treatment plant occurred July 15,
1994. The entire joint facility is projected to be completed in 1998 and cost $388

million.

There is, however, only so much that facilities on the United States side can do to

lessen the impact of Mexican sewage on the United States. It is essential that

Mexico upgrade and expand its collection system so that all sewage from Tijuaaa
and Tecate will be routed to the new United States facilities and to existing or
future facilities operated by Mexico. In addition, it is imperative that Mexico

initiate an industrial waste control program to lessen the toxicity of its wastewater.

For the long term, the joint international facility can be viewed as the first phase of
a much larger facility. The very day the proposed treatment plant begins operation,

the sewage flows needing to be treated are expected to exceed the capacity of the
plant.

These much-needed facilities, however, provide an important foundation upon

which to expand sewage treatment and disposal. Along with the need for more

funds in the future, there is the need for continued cooperation from Mexico and the
United States governments. The State and Regional Water Boards will continue to

work closely with all parties involved to plan and construct Mexican wastewater
projects that ensure protection of public health and water quality.
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WATERSHED MANAGEMENT: THE ULTIMATE ANSWER?

In August 1992, the California Regional Water Quality Control Board,

San Francisco Bay Region (San Francisco Bay Regional Board) pledged to

improve the quality of the Napa River with a new and comprehensive approach.
Urban and agricultural discharges of pollutants have degraded aquatic habitat in
the river, the downstream marsh, and San Pablo Bay estuary. In response, the San

NAPA RIVERFrancisco Bay Regional Water Board is participating in the development of a
~VATEP,$HEDNapa River Watershed t’~ "~

Integrated Resource Jnc"~\.
"~’-’~--~’d~_

Management Plan, "~.,~. )~ ~,, "~, ~x.~,~...
coordinated by the ~__’W~/~ ~ x,~",.~ "L...~’,..._...,.~--~

NapaCount Resource ~,~X.q, ~,,,,.~,    ~.~ "~\\
Conservation District c~....~.,-_ .,~ _u,~.___..., ~ -~_o;

This management plan w~~.x s~.~~.,~,_,~,
exam~natmn of the interaction of the many "%’~k. !~--x.._) ~.

activities affecting natural resources in l~apa "" iL" ~t’--t-~m~V~ - "~X~ /
Valley. A technical advisory committe;has been L~_.x~"~’-,,_ ~ /"~~~

madeup ofrepresentative   n’2e
watershed, including federal~ncies, --x%~_~

A-’~ ............ ~~.,_,~ o.,m~ut,. ,~ucmty, vmmers, ano oevempers and builders. This
’~*)~."Ne

process allows management of water quality in the entire watershe~.’x_’~.~.
with as much local sunaort as nossible Acco-,~; ..... ~.. t) ........ "d_d_.. ~’ak.
Watershed Report, "the Regional Board firmly believ~
that planning and protection of the Napa River ~ ")L~-,.,.,, t _ \\~’(~) ’’’~¯
w ers " ¯ ]," at hed wall not be effective unless s i .--olutions are ~ ~ Location

; designed and carried out locally" So creek b creek

k~

!. Map
and task by task, the long-term improvemen[Yof the .    �.’~’" ~ x~j..j4,v,,,,~o
Napa River watershed has now begun.San   an ,sco.ay
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waters by watershed--the land and surface drainage encompassed within a
single basin. Historically. water quality problems have been addressed by

program; federal and state agencies have historically funded certain projects
ordinarily tied to sewage treatment plants. Now most remaining water quality
problems concern runoff from diffuse sources, oftentimes difficult to isolate
and sometimes expensive to correct. The cumulative impacts of many small,

diffuse contributions from various land use practices are

-7 evident but until just recently there was no coordinated

attempt to reduce these diverse pollution sources.

Sediment buildup from erosion due to hillside construction of
vineyards, homes, and dirt roads, and unstable stream banks

affects nearly all segments of the Napa River, endangering
sensitive fish and invertebrates downstream. In addition to

~ destroying steelhead spawning grounds, this can cause water
quality problems such as high nitrogen concentrations, and

........... .- ,, i buildup of metals and pesticides in downstream sediments. In
concert these features lead to poor conditions for aquatic life.

Within the last decade, two vineyard practices have helped considerably to

reduce agricultural erosion. Grape growers refrained trom tilling in steeply
sloped vineyards to control weeds and instead cover crops--usually grasses--
now grow between vines. Also, when growers prepare fields for new vines

they level the soil with painstaking attention to drainage design. The Napa
County Resource Conservation District worked with growers on applying the

newest technologies in erosion control.

In the past, certain grazing practices in the Napa Valley also lowered the water

quality of the Napa River. Herds of domestic animals muddied creekbeds,
stirred up sediments, and disturbed stream bottoms. Manure loaded creeks
with its accompanying nutrients, stimulated algal growth and severely strained
aquatic life. Increased bacterial contamination of the river also lowered its

recreational appeal.

Improved livestock management practices promise lower erosion rates. For
example, many ranchers limit their animal numbers while rotating animal
pasturage and stream access. On a related problem nearby in Sonoma County,

dairymen are reducing their fertilizer applications to minimize nitrogen
seepage into Stemplc Creek. But these techniques are neither universally
known nor practiced. There is still a need to expand efforts to reduce
rangeland runoff.
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Recently, Napa County citizens recognizing the need to address erosion
problems in the watershed convinced local authorities to enact a Conservation

Ordinance. This Ordinance confronts a wide array of erosion problems by

restrictinG vegetation removal, requiring setbacks from streams, and promoting
use of temporary soil stabilizing measures during construction. The Cities of

Calistoga. St. Helena, and Yountville also passed ordinances on property creek

set-backs.-ranging from 35 to 100 feet--aimed primarily at preventing soil
erosion into streams. Additional zoning requirements restrict building on slopes

over thirty percent and control temporary soil storage on construction projects.
Passage of these ordinances goes beyond community awareness of the

problems; it shows genuine commitment to long-term improvements--one vital
ingredient for a watershed protection program.

A Napa County ordinance in 1980 established zones along streams in which a

permit is required for the removal of any natural vegetation. This sort of
ordinance recognizes that vegetation removal can impair water quality in several
ways, for example, by speeding the transfer of pollutants such as pesticides,
fertilizers, and sediment to streams (see Chapters 5 and 7). The San Francisco

Bay Regional Water Board report noted that urbanization, agriculture, and
grazing have led to the loss of much streamside vegetation in the Napa River
basin, but that there are now several ongoing and proposed projects aimed at

reversing the situation through restoration and enhancement of riparian habitat.

In its Watershed Report the San Francisco Bay Regional Water Board outlined
four initial tasks: to identify remaining problems and monitoring needs; identify
involved agencies and stakeholders in the watershed, including landowners,

agricultural groups, industrial groups, and environmental groups; identify

potential funding sources; and in conjunction with all stakeholders select criteria
for ranking problems and tasks needed to correct them. The proposed
restoration and enhancement plan for the Napa River attempts practical
solutions to erosion, agricultural runoff, and bacterial contamination through

multi-agency, landowner, cilizen, and industry cooperation.

One step that local citizens have taken to prevent further pollution has been to
project the iocation, extent, and intensity of population growth and other added

burdens to the watershed, such as increased urban runoff. By foreseeing further
impacts to the watershed, private and public planners alike can consider actions
which will perpetuate good water quality.

For the Cit~, of Napa. the formation of a Citizens Advisory Committee on

grov,’th direction has been one step toward reconciling land use priorities.

R0033872



V
0
L

~ Napa County’s General Plan also shows residents’ involvement

in managing Napa Valley growth. And the County boasts

numerous policies to protect surface waters throughout the area.

1Local volunteer groups have taken action at critical sites in the

~ watershed. A cleanup of Napa Creek took place several yeats

2ago. Now citizens provide information on local water quality

conditions and local residents take steps to revegetate stream

corridors and restore deteriorating wetlands to their natural state.
The Napa RCD has begun a pilot project in 3 schools

incorporating the Adopt-a-watershed curriculum into the schools.
The long-term goal of this project is to tailor the Adopt-a-watershed curriculum

specifically to the Napa watershed thus educating youth about their local
environment.

The potential for achieving long-term solutions from volunteer support is

significant. For example, an all-out sign-posting campaign requires much
participation and is an ideal vehicle for expanding local awareness of Napa
Valley’s water quality problems. The California Department of Fish and Game in

Yountville has purchased stencilling equipment with symbols to discourage
dumping of oil or other pollutants into storm drains. Many will be watching the
Napa watershed restoration and enhancement; its progress may provide a model

for others to follow.
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CHAPTER 10

REGION-BY-REGION SUMMARY

This chapter provides a summary of the most prominent water quality issues for

rivers and streams facing each California Regional Water Quality Control

Board (Regional Water Board). Each section includes a brief description of the

region, a map identifying a few of the highest priority rivers, and summarized

information on the water quality in the form of pie and bar charts.

The first pie chart depicts the water quality of rivers and streams as assessed by

the Regional Water Boards in 1991. Each slice represents the percentage of

river miles considered good, intermediate, impaired, and those having unknown

water quality. The bar chart depicts the relative percent of each source of the

pollutants that cause the impairment. The second pie chart below the bar chart

names the types of pollutants or other causes responsible for the water bodies

being listed as impaired. Only a portion of the rivers and streams in each

region have been assessed, chiefly those water bodies that the Regional Water

Boards consider high priority. These charts should be considered estimates;

however, they represent the best information available.

Although sewage treatment plants, factories, and industrial discharges are

sometimes responsible for impairing water quality, few of the sources of

impairments come from the end of a pipe. Most result from some type of land

use like mining, logging, agriculture, storm and residential water use entering

storm drains from urban areas, etc. Some types of pollution are the result of the

loss of natural streamside vegetation which increases erosion rates and

degrades water quality. In some cases these changes reduce the ability of the

water body to support fish and wildlife.

Usually these sources of pollution are the unintentional outcome of the same

activities that make or made California a prosperous state. There are no

villains, just a lot of work to be done to change practices that have in some

cases been done the same way for more than a century.

R0033874



THE NORTH COAST REGION

The North Coast Regional Water Board covers approximately 10 percent of the
State yet yields about 40 percent of the surface water in the State. The region is

characterized by numerous rivers and streams of the highest quality, with vast areas
of wilderness and managed forests. Most significant point source discharges are

well regulated and significant progress has been made with nonpoint sources. In
addition to monitoring point sources and working with resource users to enhance
beneficial uses, the primary focus is pollution prevention. While a small fraction of
the waters have been assessed, these were generally found to be of good or interme-

diate quality.

In the North Coast Region only a small portion of the total assessed river and

stream miles are impaired (about 84 miles). Due to the large number of smaller

tributary streams a large percentage of the total river and stream miles have not
been assessed. The economy of the North Coast relies heavily on the timber
industry and agriculture. These activities provide jobs, however, they also create

changes in the watershed that affect the beneficial uses associated with healthy
rivers and streams. Because the area is not densely populated there is relatively
small impact from the sources of impairment that are more common to highly

populated areas such as storm drains and municipal sources.

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

UnV, nown                             Silviculture

Agr~.~tureIntermediat,~                Good

3,085 miles assessed

POLLUTANTS AND OTHER Habitat
CAUSES OF IMPAIRMENT Al~eratio~ Ammo~a

Pollutants and other causes of
impairment which are the result
of activities shown in the bar
chart. Low

Oxygen
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KLAMATH:I’RINITY RIVER SYSTEM

Together. the Klamath and Trinity Rivers support the second largest chinook salmon
population in California. While the upper part of the watershed supports extensive
agriculture in California and Oregon. the balance of the river, below Iron Gate Dam, is
designated Wild and Scenic River status. Current and historic land uses, such as mining,
logging road building, and agriculture have modified the physical and chemical qualities of
much of the watershed. Severe and rapid reduction in the salmon populations have
prompted the elevation of this watershed to the highest priority.

i

RUSSIAN RIVER

The Russian River watershed is within the most
densely populated area of the region, and is
subjected to pressures of development and
modification. The River provides extensive
recreation opportunities, and is the drinking
water source for about 500,000 people. Public
concerns for this river are numerous and diverse.
Treated wastewater, urban and industrial storm
water runoff, nonpoint sources including

o lo ~ ~o logging, agriculture, road building and grading,
u~u~s as well as naturally occurring mercury impact

water quality to varying degrees. Major efforts
are directed toward the reduction of nutrient and
sediment loading.
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LTHE SAN FRANCISCO BAY REGION

The area encompassed by the San Francisco Bay Regional Water Board is one of           1

the largest urbanized estuaries in the country. Portions of the region also have
significant agricuhural areas, e.g., the Napa/Sonoma wine region. The rivers and

2
streams of San Francisco Bay Region feed two of California’s greatest estuarine

assets--the San Francisco Bay Estuary and Tomales Bay. Water quality problems
result from the diversion of fresh water inflow from the Sacramento/San Joaquin
Delta. Other impacts come from the pollutants generated by the six to seven

million people living in the region. This includes point and nonpoint, industrial
and agricultural, and urban and rural sources of pollutants.

About one quarter of the assessed river and stream miles are considered impaired.
More than half the river miles are considered good or are unassessed. The types of

water quality problems facing the Regional Water Board are fairly well balanced
between those that are typically considered rural (agriculture and mining) and
urban (storm drains, municipal, and land development).

U
RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

Intem~ediale                   Impaired                           Slum Dra~

671 miles assessed                                   Minin~

POLLUTANTS AND OTHER Pathogen Pesticiclas
CAUSES OF IMPAIRMENT In0icat0r

Habitat                  Molal~                 "---
Pollutants and other cause~, of Alteration
impairment which are the result
of activtties shown in the bar
chart.

N~nents
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NAPA RIVER

The Napa River watershed is recognized worldwide for its
scenic beauty, premium wineries, hot spring resorts, and rich "r

WALKER CREEK diversity of fish and wildlife. The Napa River watershed Lsupports a remnant run of steelhead trout and chinookWalker Creek is a major tributary to Tomales Bay--
salmon, and is the home for several endangered andone of the most pristine estuaries remaining in the
threatened species. Erosion from new residentialUnited Stales. The Walker Creek watershed supports
development, vineyards, and agricultural activities havea remnant run of steelhead trout and salmon. Early on
impairedthe land was used extensively for logging and farming, water quality, spawning The Regional grounds Water in the Board watershed has been and working

affected
Historic grazing and farming practices have lead to

closely with local agencies and the community inexcessive erosion and sedimentation throughout the
developing a comprehensive watershed protectionwatershed. Today the land is used to support dairies,
management plan which includes developing erosion controlsheep, and cattle grazing. Dairy waste discharges
strategies associated with residential development andincrease nutrient and coliform bacteria levels, and
vineyards. The Regional Water Board is also working withsubsequently reduce the oxygen levels in the streams.

The Regional Water Board is working to remediate the local agencies to develop an urban runoff control program.

impairment caused by an abandoned mercury mine
that continues to discharge mercury and excess
sediment to Walker Creek.

PACIFIC
OCEAN

GUADALUPE RIVER

The Guadalupe River watershed extends from the scenic
reservoirs in the Santa Cruz mountains to the highly
urbanized South San Francisco Bay, draining over 170 "~-’~ ’~" ~ "
square miles. The River serves as a major tributary to
the South Bay contributing over a third of all freshwater "]’~" "
stream flows and also serves as a drinking water source
where it recharges ground water supplies. The River
system has been impacted by historical mercury mining
in the upper reaches of the watershed and extensive
urbanization and flood control projects in the lower
reaches This watershed serves as an example of how
the Regional Waler Board-issued storm water permit is ~. ¯ /facilitating local protection and restoration efforts. In
addition, the Regional Water Board through its
abandoned mine program has been requiring
remediation of mines in this watershed.
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REGION 3

THE CENTRAL COAST REGION

The Central Coast Regional Water Board includes a rugged seacoast, coastal
mountain ranges, wide river valleys of prime agricultural land, a high rainfall

redwood forest, and extremely arid inland plains. Many of the rivers and streams
of the Central Coast have been harnessed by storage reservoirs for municipal and
agricultural purposes. Surface water use has been overextended which has resulted
in water quality degradation for aquatic habitat, ground water recharge, and other

beneficial uses. Competition for adequate quality water will become more intense
in the future.

About one eighth of the total river miles assessed are considered impaired. About

the same amount of miles are considered good with the majority of river miles
assessed as intermediate or unknown. The types of water quality problems
associated with the impaired waters are more weighted toward urban (storm drains,

land development, municipal) than rural (logging, agriculture).

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

Unknown                                            Storm

~c,o~
.:.:.:.:,

Intermediate

J
Agdcutlure

1,976 miles assessed

POLLUTANTS AND OTltER
Pal~:jen ~’~,~ TraceCAUSES OF IMPAIRMENT

Pollutants and other causes of " ~" ¯
impairment which are the result of
activities shown in the bar chart.
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SAN LORENZO RIVER

The San Lorenzo River is a highly used recreational
water that supports a popular sleelhead fishery. It PAJARO RIVER

enhances ~hree State parks and at least two city The Pajaro River is one of California’s major
parks and provides municipal water supply for coastal streams. The Pajaro River, with its
about 100,000 people. Historic logging and land tributaries, provides habitat, migration routes,
development have resulted in widespread sediment and spawning for steelhead, silver salmon,
impacts to the River and many of its tributaries, and other native and non-native species.
Failing septic systems have long been a source of When the River mouth is open, marine
nitrate and bacterial impairment to the River. species such as stciped bass and starry

flounder travel into the estuary and adjacent
sloughs for spawning. Increased water
demands, agricultural runoff, flood control
channelization, and erosion from urbanization
are impairments to the Pajaro River system.

\MONTEREY
BAY

SAN LUIS OBISPO CREEK

San Luis Obispo Creek and its tributaries, though
relatively small, have long provided a variety of
benefits for the local people and enjoyment for
numerous visitors. The Creek is one of the few central
coast streams that flows year-round. It supports the
southernmost population of steelhead in California and
is home to a successful salmon enhancement project.
It is also home to a number of unique and rare animal
and plant species. Ground water overuse forces the
creek to flow subsurface at some locations during ~

summer months. Cattle grazing, row crop agriculture,
and a municipal wastewater discharge have caused
bacterial, nutrient, and sedimentation impairments:
however, the wastewater discharge sustains some
beneficial uses that might otherwise disappear due to ~
lack of adequate water.

o 1o
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THE LOS ANGELES REGION L

The Los Angeles Regional Water Board is characterized by a mix of pristine

mountain streams, highly urbanized foothill and valley areas, and heavy r~sidential

and industrial coastal areas with highly used recreational beaches and harbors. All

of these different land uses present actual or potential threats to water quality from

either point or nonpoint sources of pollution.

In 1991, the Regional Water Board assessed 874 miles of rivers and streams, of

which, 55 miles (<10%) were considered impaired and 464 miles intermediate

(threatened). About a third of the river miles are considered good, and a small

amount unknown.

Although the Los Angeles region is densely populated with the characteristic water

quality problems associated with storm drains and municipal discharges, there am

also rich agricultural land within the region and these have significant influences

on water quality.

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

Intermediate

Good                                     ,
874 miles assessed

DebrisPOLLUTANTS AND OTHER
O~ at~CAUSES OF IMPAIRMENT

Paffsx~ I~atot$,,~
Flow Air e ration/x~..~"~,~.Pollutants and other causes of

HabitalAtterati°n~~z~ .,~ I Priorityimpairment which are the result of

T°xi~ta~

Elements
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CALLEGUAS CREEK SANTA CLARA RIVER

" OCallcguas Creek drains a predominantly agricultural The Santa Clara River is the largest river system in

southern California and is one of the last major rivers

L
area in the Oxnard Plain. Increasing development in

in the region that remains in a relatively natural state.the watershed has increased slope instability causing
Extensive patches of high quality riparian habitat aresevere erosion and sedimentation. Discharges from
present along the length of the Santa Clara River andsewage treatment plants contribute ammonia, excess
its tributaries. Because of its size and location, thenutrients, and other dissolved constituents.
River serves as an important stopover for migratoryIrrigation return flows carry suspended sediment,
birds. This River provides habitat for severalnutrients, and pesticides. Pesticides have

accumulated in aquatic life and sediments, endangered and threatened species. Threats to water

2quality include increasing encroachment by

~
development--resulting in channelization of tributaries,
loss of habitat, and increased diversion of flows.

PACIFIC

0 10 20 30 " +’~.

mALI.U CREEK
The Malibu Creek watershed has changed rapidly in
the last 20 years from a predominantly rural area to SAN GABRIEL RIVER

a steadily developing area that has doubled in The headwaters of the San Gabriel River originate along the
population to nearly 80,000 residents. Increased southern slopes of the San Gabriel Mountains and carry vast "
flows due to the use of imported water to support amounts of sediment into the San Gabriel Valley and Coastal
the growing population base as well as Plain. While the River and associated habitat in and along the
channelization and urbanization, have caused an headwaters of the San Gabriel River remain relatively pristine.
imbalance in the natural flow regime in the these areas are heavily used for recreation (picnicking, fishing,
watershed. Pollutants of concern, many of which and hiking), and some areas are threatened by this intensive us~.
are contributed by nonpoint sources, include excess The middle reaches of the River have been extensively modified
nutrients, sediment, and disease-causing organisms, to control flood and debris flows and to recharge ground water.

Extensive sand and gravel operations are also found along the            P----

middle reaches of the River. The lower River is lined with con-
crete: flow in this stretch is dominated by wastewaters discharged
from several municipal treatment plants and urban runoff.
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THE CENTRAL VALLEY REGION

The Cenu’al Valley Regional Water Board is the largest of the nine Regional Water
Boards, covering about 40 percent of the State. It stretches almost two-thirds the
length of California from the Oregon border to the northern tip of Los Angeles
County and includes all or part of 38 of the State’s 58 counties. Its diversity is
exemplified by extensive timber lands, active and abandoned mines, world
renowned agricultural productivity from the Sacramento and San Joaquin Valleys
and growing metropolitan areas. The main stems of the rivers and su’eams in the
Region have been estimated to be approximately 5,800 miles. Of these, about
5,600 miles have been assessed by the Regional Water Board. Approximately one
sixth of the rivers and streams (988 miles) are considered impaired, nearly one
third are good, over one third are intermediate and a small fraction are unknown.

Slightly more than half of the impairments are the result of rural activities
associated with agriculture and mining. The remaining river miles are impaired by
activities that are the result of urbanization including industrial sources, municipal
sources and storm drains.

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAmMENT

Intennediate Unknown

Good ~ Stocm Sewem/Ufoan Runo~

5,594 miles assessed

Then~.al ModificatK)nPOLLUTANTS AND OTIIER
Salin~FrDS/Chlonde~CAUSES OF IMPAIRMENT

Pollutants and other causes of
impairment which are [he resul! of Nut~e~tstactivities shown in d~e bar chart.
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SACRAMENTO RIVER

The Sacramento River and its

tributaries supply the majority of the
surface water used in the State and ~ AMERICAN RIVER
supports a full range of beneficial
uses, including a rare and endangered The American River also supports a full

species of salmon. The River has i
range of beneficial uses. with recreational

been affected by seasonal discharges activities being especially popular. Water

from mines, agriculture, urban runoff, quality has been affected by mining and

and water de~elopmem projects. The development in the watershed. The poilu-

pollutants of concern include heavy rants of concern include heavy metals from

metals from mines and urban runoff, mining and urban runoff, flow modification
~̄--. and temperature effects from dam releases.pesticides from agriculture, flow

modification and temperature effects and organic constituents from urban runoff.

from dam releases, and various Bioassay results have shown acute toxicity

organics from urban runoff. Heavy in the River following discharges of urban

metals in the River cause reductions in runoff, and periodic chronic toxicity has

the fish and invertebrate populations been observed at other times.

and have resulted in massive fish kills "
in the past. Pesticides from the
Colusa Basin Drain have been shown
to be toxic to striped bass and
neomysis,

SAN JOAQUIN RIVER
"The San Joaquin River water quality has been degraded . ~’"

considerably by agricultural and water development in the "-" L..
watershed. This has greatly increased the concentration
of salt, selenium, boron, molybdenum, and pesticides in

,.~/the River. Elevated levels of pesticides have been tracked
down the River and across the estuary. The River ¯ ’--’"
periodically tests acutely toxic in routine bioassays.

KINGS RIVER

The upper reaches of the Kings River are classified as
Wild and Scenic. Water quality downstream has been
heavily influenced by agricultural and water
development. The River has elevated levels of salt,
selenium, boron, and molybdenum. Significant fish
kills have resulted from oxygen sags and reduced 0 ,0
flOWS.
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THE LAHONTAN REGION

The Lahontan Region. larger than the State of Maine, includes hundreds of streams.

Many mountain streams have naturally excellent water quality; desert streams

provide important aquatic and wildlife habitat. Both stream types historically

supported rare fish species and subspecies. Many streams in the Lahontan Region

receive heavy recreational use. Two streams are State wild and scenic rivers; many

others are under study for federal wild/scenic designation. Very few point source

discharges occur; some streams are impaired by water diversions or by nonpoint

source problems. Most Lahontan Regional Water Board regulatory activities are

related to nonpoint source control, including stream/watershed restoration efforts.

About one third of the river and streams miles are considered impaired and another

one third is unknown water quality. Good and intermediate waters make up the

remaining third. Water quality problems typical of the region result from using the

land for livestock grazing or recreation use (habitat modification). Mining and

impairments resulting from agricultural practices are also significant. About a third

of the impairment is due to the urban pressures of increased populations (land

development, storm drains, septic tanks, and municipal).

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

Unkr~:)~vn

Habitat Mod.

Minlng

Good                                   ! Agricuflure

2,884 miles assessed               =====~ ~anks

POLLUTANTS AND OTHER Noxious ElementsCAUSES OF IMPAIRMENT Aquatic Plants

Pollutants and other causes of H~itatAIterat, Metals
impairment which are the result of
activities shown in the bar chart. Flow ~eratloo

Salini~y/’TD S!C hlor Ele

Siltat,o~
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TRUCKEE RIVER

The Truckee River, a popular rafting stream

and wild trout fishery under study for federalt                        |                                            wild/scenic status, provides 85 percent of

Reno’s drinking water. The River and
several tributaries are impaired by elevated
metal levels in fish, probably from natural
sources, watershed disturbance, and storm
water discharges. Some tributaries are
impaired by sedimentation. The Regional
Water Board issues waste discharge
requirements to control important nonpoint
sources and participates in the review
process for proposed changes in ~iver flow
management which could affect water
quality. Staff is proposing a comprehensive
watershed study to document sources of
impairment and threaL

OWENS RIVER

The Owens River was historically an important
trout fishery; many tributary streams with
headwaters in wilderness areas currently have
heavy recreational use. The River is impaired
by diversions by the Los Angeles Department
of Water and Power. and by elevated metal
levels in fish. Metals are probably from natural
sources, m~ning, and other watershed
disturbances. Some tributaries are impaired by
habitat degradation related to livestock grazing.
Special erosion control guidelines apply in the
Mammoth Area. The Regional Water Board is
currently working with other agencies to study
and control the impacts of grazing on riparian
and instream habitat. The Regional Water
Board also participates in the State Water
Board’s review process for Mono Lake water I
rights which will affect future flows in the
Owens River.

R0033886



V
I~¢iON 7 0

THE COLORADO RIVER BASIN REGION L

The Colorado River Basin Regional Water Board covers the most arid area of
California. Despite its dry climate, the region contains two substantial surface

water bodies, the Colorado River and the Salton Sea. The five rivers that flow into
,J and sustain the Salton Sea are, in order of size, Alamo River, New River,

-") Coachella Valley Storm Water Channel. San Felipe Creek, and Salt Creek. The

last two are natural, perennial waterways while the first three exist mainly because

of their use as conduits for farm runoff flows from the Imperial and Coachella
Valleys. Most of the water used to irrigate farmland in this region comes from the

Colorado River via canals.

More than half the fiver and stream miles are considered impaired. This is due

primarily to the fact that the Colorado River Basin has limited river miles and
many of those are the result of transporting agricultural runoff. Other fiver miles
consist mainly of sewage overflows from south of the border. Good and

intermediate waters make up approximately one third of the total river miles.

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

Intermediate               Impaired                           Agriculture

Gooc

2.442 miles assessed ~ Border....... Pollution

POLLUTANTS AND OTHER
CAUSES OF IblPAIRMENT Pa~jen Ind~tom

Pollutants and other causes of
impairment which are the result of
activities shown in the bar chart.
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COLORADO RIVER

The lower Colorado River forms the 230 mile long
border between Arizona and California. Large amounts
of River water are diverted through aqueducts and
canals to supply southern California. Water quality in
the lower Colorado River is generally good although
salinity levels are high (about 700 parts per million).
Most of the pollution entering the River comes from
sources in states upstream of California. The seven

¯
states bordering the River have formed the Colorado 1"~
River Basin Salinity Control Forum to implement
projects to limit the increases in salinity levels.

M E X I C

The New River is impaired along its entire 60 mile length ALAMO RIVER

from the Mexican border to its mouth at the Sahon Sea. The Alamo River flows for 52 miles from Mexico to
The flow crossing the border from Mexico (about 200 cfs) the Salton Sea although only a small flow (2-3 cfs)
is composed of partially treated and untreated sewage from currently comes from Mexico. Most of the flow in the
Mexicali, minor industrial flows, and a large volume of River at its mouth (about 800 cfs) is composed of
farm runoff from the Mexicali Valley. Another 500 cfs of agricultural return flows from farms in the Imperial
flow enters the River from farmlands in the Imperial Valley Valley with minor amounts of sewage treatment plant
of California and contains pesticides, silt, and fertilizers, effluent and storm water flows. The River is impaired
The Regional Water Board works with the International due to pesticides, silt, and Selenium. Fertilizers and
Boundary and Water Commission and other State, federal, bacteria also lower the water quality. Efforts to
and local agencies to correct the problem of pollution from correct this agricultural pollution are directed by the
Mexico. Efforts to control pollution from Imperial Valley regional, State, and federal nonpoinl source programs.
farms are directed by the nonpoint source programs.

R0033888



V
REGION 8 O

THE SANTA ANA REGION L

The Santa Ana Region, although the smallest in the State, is one of the most

densely populated. The variety of local water resources is impressive: pristine

mountain lakes and streams, lowland reservoirs filled with imported water, inland

streams made up of reclaimed wastewater or nuisance water and runoff, critically

important coastal wetlands, and the Pacific Ocean, with its broad, sandy beaches.

Both the reason for development and the source of the problems has been the large

population increase. Of the 448 river miles assessed, 109 miles are impaired by

nutrients, pesticides, metals and/or pathogens, originating from agriculture, urban

areas, and wastewater discharges. The Regional Water Board is focusing its efforts

on preventing further degradation where it exists and developing management

strategies to improve the quality of the impaired water bodies.

About a quarter of the total river and stream miles are considered impaired. The

majority of the river miles are good with a sm~.ll amount of intermediate river

miles. Water quality impairment resulting from municipal and storm drain sources
make up approximately two-thirds of the impaired river miles and agricultural type

impairments make up the remaining third of the impaired river miles.

RELATIVE PERCENT OF IMPAIRED RIVER AND STREAM MILES AND
SOURCES OF IMPAIRMENT

tml~lmd                   ~ Storm Drams

Agz~uflum
448 miles assessed

PestiodesPOLLUTANTS AND OTHER
CAUSES OF IMPAIRMENT

Pollutants and other causes of

Indicalors~ ~ tals

impairment which are the result of
activities shown in the bar chart.                                          Aram~a

O~ygen
Nttrate~
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SANTA ANA RIVER

LO

Flows in the Santa Ana River make up more than 60 percent of the municipal water supply of Orange County,
thereby helping support its two million residents. The remaining 40 percent is imported Colorado River m"
State Water Project water. Between its start in San Bemardino and the Orange County recharge basins, the
River is home to two native species of fish--the Santa Aria Sucker, which is thought to be threat.-cned, and the
Arroyo Chub. In addition, local residents frequently enjoy wading in the warm, shallow water, most unaware
that the flow is predominantly reclaimed wastewater. Because ( I ) public health depends on the fiver being                              "
safe to swim in, (2) the quality of the river directly affects the quality of the ground water, and (3) the quality                              :

of the aquatic environment must support the native species, the Regional Water Board recently imposed
stricter nitrogen standards on the contributing sewage treatment plants. Lower nitrogen levels in the rivers

2
mean improved ground water quality and also less instream ammonia toxicity. Three major sewage treatment
plants are not yet in full compliance and runoff from the dairy area still threatens the River. but efforts
continue.

U

PACIFIC
OCEAN

SAN DIEGO CREEK

San Diego Creek provides freshwater flows to one of the Santa Aria
region’s rare and valuable estuary areas, including San Diego Creek
itself, San Joaquin Freshwater Marsh, and the Upper Newport Bay
Ecological Reserve. Historic use of pesticides in the watershed
continues to affect water quality, as do some other traditional

0 10 20’ farming practices. Construction-induced erosion has led to siltation

MILES l problems. Urban runoff carries various toxic materials into the
creek system, along with dirt, trash, etc. The implementation of
corrective management practices is easing these problems. Urban
storm water permits are expected to result in further improvements.

49

R0033890



V

ThE SAN DIEGO REGION L

The San Diego Region is characterized by a semi-arid climate, with historically

1
ephemeral inland surface waters. Urbanization of this region, coupled with

increasing amounts of imported water is leading to changes in the characteristics

of many of the region’s streams. Increasing water use is producing an increase in
2dry weather runoff to the streams. Active management programs need to be

designed to maximize the water resource benefits of the increased dry weather

runoff, while minimizing all potential detrimental effects.

Only a small percentage of the fiver and stream miles are considered impaired.

The remaining river miles are divided roughly equally into good, intermediate and

unknown water quality. The sources of impairment are typically urban (storm

drains and industrial). A small proportion of impairments are considered to be the

result of agricultural practices.

u
RIVER AND STREAM MILES AND ~RELATIVE OF IMPAIRED

SOURCES OF IMPAIRMENT

Onkno~n

Good        576 miles assessed                    A~:u~ro

POLLUTANTS AND OTHER Meta~ t

CAUSES OF IMPAIRMENT Pathogen Trace
Pollulants and other causes of Indicat°rs/’~~.~,~E~’~nt~" - - - ° ’- " )’-~
impairmenl which are the resull of
activities shown in the bar chart.

Nutrierds
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SANTA MARGARITA RIVER

Nurseries of Rainbow Valley have been identified as
major contributors to nitrate pollution in Rainbow Creek, SAN LUIS REY RIVER

and down stream surface and ground waters of the Santa Plans are underway to inventory
Margarita River Basin. Nursery and stream monitoring is existing aquatic and riparian habitat
being done to evaluate the impact of irrigation practices at resources, to evaluate water quality,
the nurseries. The Santa Margarita River is also severely and to determine sources of pollutants.
impacted by sedimentation from upstream construction This information will be used to
sites in Riverside County, develop a comprehensive aquatic and

riparian habitat enhancement and
management plan for about 41 miles of
the fiver.

I/

PACIFIC

ESCONDIDO CREEK

Nutrient-rich municipal wastewater was
discharged into Escondido Creek in the M E X
late 1960s. Today chicken, horse, and
dairy ranches and urban runoff contribute
high bacteria and nutrient loads to the
Creek. In addition, construction and
agricultural activity in the watershed 0
contribute high sediment loads in the ~,~s
fiver.
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River & Stream Index
This pictorial index shows the rivers discussed in the text in bold print. Under each fiver
name are the topics discussed for that fiver and the pages where the discussion can be found.
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VEXECUTIVE SUMMARY

., The Urban Runoff Technical Advisory Committee (TAC) reviewed the management of urban

L
runoff pollution from new development, re-development, construction, existing development,
and from roads, highways, and bridges The TAC recommends that control of urban runoff
pollution is primarily the responsibility of local government and that each local government in
California should have a comprehensive program to control pollution from these sources. The
TAC further recommends that the Regional Water Quality Control Boards (RWQCBs) oversee
Ihe efforts by local government. The TAC recommends three enforcement options to ensure
that each local government have an effective program--a general National Pollutant Discharge               2

Elimination Syslem (NPDES) storm water permit, an individual NPDES storm water permit,
or a Porter-Cologne Section 13225(c) report. Since larger cities and some urbanized counties
already are permitted through the NPDES municipal storm water program, the TAC
recommends that the RWOCBs coordinate with all the remaining cities and counties to
develop enforceable, comprehensive programs, it is recommended that State Water Resources
Control Board (SWRCB), working with the RWQCBs, develop a model storm water program
so that smaller local governments can more readily adopt a program.

The TAC reviewed the management measures contained in the U. S. Environmental
Protection Agency’s (USEPA) Guidance Specifying Management Measures for Source of
Nonpoint Pollution in Coastal Waters [(g) Guidance] and found them to be suitable for
implementation in California. In addition, the TAC makes a number of general
recommendations on how the SWRCB and RWQCBs and local government can improve
management of polluted runoff. Finally, the TAC noted that if water quality is to be
improved, it is critical that the other major sources of nonpoint pollution (agriculture,
abandoned mines, and forestry) also be aggressively addressed by the SWRCB/RWQCB. the
controlled.                                                                                 U

5

|
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TAC MEMBERSHIP

The Urban Runoff Technical Advisory Committee (TAC) was formed in March, 1994 at the
request of the State Water Resources Control Board (SWRCB) as part of their effort to
improve management of nonpoint source pollution (NPS). The TAC met once per month,
alternating between Los Angeles, Oakland, and Sacramento. The TAC included
representatives from state and local government, industry and business, and environmental
groups. Several of the members are also members of the State Storm Water Quality Task
Force. whose focus is on the National Pollutant Discharge Elimination System (NPDES)
storm water permits for urban runoff. The TAC members were volunteers and received no
compensation for their participation or travel expenses. A complete listing of the TAC
members is included in this report as Appendix E.

RELATIONSHIP OF PROGRAM MANDATES AND APPROACH TAKEN BY TAC

Urban runoff pollution is generated from both point and nonpoint sources. The three key
statutes driving urban runoff pollution controls are; 1) Clean Water Act (CWA) Section
402(p) which establishes NPDES storm water permit requirements for certain municipal and
industrial storm water discharges; 2) CWA Section 319 which requires the development and
implementation of a statewide nonpoint source pollution control plan (i.e., the NPS Program);
and 3) Coastal Zone Act Reauthorization Amendments (CZARA) Section 6217 which requires
states to implement management measures to control nonpoint source pollution in coastal
waters. After consideration of the statutory drivers for urban runoff pollution control, the
TAC concluded that while different legal authorities may apply to different situations, the
goals of the NPDES, NPS, and CZARA programs are complementary. This resulted in the
TAC taking the approach that is described in the following paragraphs. A complete
discuss,on comparing the Section 402 (p) NPDES storm water program requirements and the
CZARA, Section 6217 requirements can be found as Attachment D in the Appendix.

There has always been overlap and ambiguity between the programs designed to control urban
runoff pollution. For example, runoff may often originate as a nonpoint source but ultimately
be channelized and become a point source. Consequently, the effective control of urban
runoff pollution must address both point and nonpoint sources. Although the TAC was
initially charged with addressing only the non-NPDES sources, the TAC concluded that the
State’s water quality goals dictate that all urban sources of pollution to waters of the state be
more effectively controlled whether or not they are currently covered by a permit program.
Additionally, since SWRCB decided not to create a new or separate program for the coastal
zone to meet the requirements of CZARA, the TAC considered recommendations for the
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control of urban runoff pollution statewide.

The TAC used the management measures contained in the EPA document Guidance
Spec~[ymg Managemen! Measures for Sources of Nonpomt Pollution m Coastal Walers
[(g) Guidance], as a benchmark to determine if management of urban runoff pollution is being
adequately handled in California This analysis was applied to all urban sources, whether or
not they were located within an existing NPDES area or in the coastal zone. The TAC found
that current regulation of unpermitted sources (i.e., sources not regulated under Section
402(p)) is either inadequate or inconsistent statewide, and additionally that the current NPDES
storm water program for covered sources could be improved. The recommendations of this
TAC, therefore, address how unpermitted sources of urban runoff should be controlled and
how to ~mprove the existing NPDES system. The recommendations include suggestions for
new programs where necessary, but these new programs are not part of a new Coastal
Nonpoint Program nor do they apply only to the coastal zone or coastal watersheds.

RELATIONSHIP OF RECOMMENDATIONS TO OTHER NONPOINT SOURCES

The TAC recognized that other nonpoint sources must be managed at a level consistent with
the management of urban runoff in a watershed in order to successfully prevent or remedy
water quality impairment. The recommended management measures and implementation
mechanisms of the Urban TAC represent a consensus of interested parties and are based on
the assumption that a consistent or comparable level of action will be recommended for non-
urban nonpoint sources. The commitment and success of implementation of urban runoff
management actions is dependent on the validity of this assumption.

SECTION I: INTRODUCTION

A. PROBLEM STATEMENT

Urban development often results in impacts to the land and consequently the water bodies
adjacent to the land. The two major changes that result from urbanization are changes in
stream hydrology and an increase in pollutant loading. Changes in stream hydrology resulting
from urbanization include: increased peak discharges; increased total volume of runoff;
decreased time needed for runoff to reach the stream; increased frequency and severity of
flooding~ changes in streamflow during dry periods due to reduced level of infiltration in the
watershed; and greater runoff velocity during storms. Ample evidence also exists about the
pollutants that are entrained in urban runoff. The pollutants include sediment, nutrients,
oxygen-demanding substances, road salts, heavy metals, petroleum hydrocarbons, pathogenic
bacteria, viruses, and pesticides.

The above impacts and pollutants also result from human activities that occur after
urbanization. These impacts are often due to a lack of education and awareness about
watershed dynamics and daily activities that generate pollutants that can reach water bodies.
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Impacts from hydrologic changes and from pollutants range from declines in aquatic
biological populations (including ~nadromous fish), to eutrophication, to toxicity in marine
orgamsms (including shellfish), to declines in aquatic vegetation, and to impacts on human
health. There are also more subtle impacts, such as changes in water temperature and
changes in stream bottom topography due to increased flows, and loss of" riparian and wetland
habitats.

A final aspect of the problem that needs to be recognized is the impacts of pollutants
generated by outside sources. Examples of activities that can exacerbate the urban runoff
pollution problem are runoff from agricultural operations that are either outside or within the

~ urban area, atmospheric deposition, and active or abandoned mining operations.

i
" B.         EXISTING PROGRAMS

Since urban pollutants originate from a multitude of sources, effective control of these
pollutants requires a cooperative effort by many regulatory agencies. Attachment C found in
the Appendix provides a summary of existing statutory/regulatory programs that should be

i considered as pan of the State’s comprehensive urban runoff control program.

, C.    APPLICABILITY OF PROGRAMS TO COMMUNITY SIZE

The TAC recommends that urban runoff pollution controls be implemented statewide.
However, the TAC concluded that the level of effort and types of controls may need to
depending on community size. The TAC recommends that communities of all sizes
implement programs such as those proposed in Attachment A to address control of urban
runoff oollution from new development and construction. Attachment A is the TAC’s
Recommendation for New and Redevelopment Controls for Storm Water Programs and
presents a comprehensive program that the RWQCBs should administer to ensure that all
local governments are effectively controlling runoff. Also, all communities should
aggressively apply pollution prevention practices and implement public information and
participation programs. The TAC recommends that only those communities that meet the
census definition of urbanized area (i.e.,an area populated by 50,000 persons and/or a
population density of 1,000 persons per square mile) be required to fully implement the
management measures for existing development.

,S, ECTION 2: GENERAL RECOMMENDATIONS FOR ~QNTROL OF URBA~
.RUNOFF PQLLUTIQN

A. POLLUTION PREVENTION HIERARCHY

The control of urban nonpoint source pollution should be approached in a hierarchical manner
with pollution prevention given the highest priority. The TAC recommends that nonpoint
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source pollution control can be accomplished most effectively by giving priority to methods in
the following order:

I. Prevention - implementation of practices that use or promote pollution free
alternatives (e.g., implementation of practices such as integrated pest management, or
trip reduction programs);

2. Source control, implementation of control measures that focus on preventing or
minimizing urban runoff from contacting pollutant sources (e.g., controls through land
use planning practices or material exposure control practices);

3. Treatment controls - implementation of practices that require treatment of
polluted runoff either onsite or offsite (e.g., extended detention basins).

B. WATERSHED PROTEC’rlON

The SWRCB/RWQCBs should strongly encourage areawide watershed planning, policy
adoption and regional storm water qualily control implementation. The TAC defines
watershed-based water quality protection as the prevention/control of pollution and
management of human activities in a geographically or other defined drainage area to protect,
restore, and/or enhance the natural resources and be,eficial uses within the watershed.
Watershed may be defined on a variety of levels - such as different geographic scales relative
to drainage areas and effected municipalities.

C.         PUBLIC INFORMATION AND PARTICIPATION

The effective prevention/control of urban runoff pollution requires the aggressive
implementation of a public information and participation program (PI/P) within all aspects of
implementation. The TAC recognizes that education with an emphasis on pollution
prevent,on is the fundamental basis for solving nonpoint source pollution problems. An
effective program includes general and focused outreach programs, education programs, and
citizens participation programs.

Target Audiences should include:

1. Government: Educate government agencies and officials to achieve better
communication, consistency, collaboration, and coordination at the federal, state and
local levels.

2. K-12/Youth Groups: Establish statewide education programs, including curricula, on
watershed awareness and nonpoint source pollution problems and solutions, based on a
state lead role building upon and coordinating w~th existing local programs.
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3. Development Community: Educate the development community, including developers,

L
contractors, architects, and local government planners, engineers, and inspectors, on
nonpoint source pollution problems associated with development and redevelopment
and construct=on activities and involve them in problem definitions and solutions.

4. Business and Industrial Groups
1

D. ENFORCEMENT MECHANISMS

2I. Regional Boards should ensure effective implementation of municipal storm water
programs that include the TAC Recommendations through one of three mechanisms:

a Water Code Section 13225(c) authority to require reports from local governments on
implementation of storm water programs. In this case, no permit would be issued
unless there was failure to demonstrate an adequate program; or

b. Individual NPDES storm water permits issued to specific storm water programs, (i~e.,
the existing program requiring municipal storm water permits for storm drain systems
servic=ng populations greater than 100,000); or

c. A general NPDES storm water permit requiring implementation of a municipal storm
water program (i.e., a new program for jurisdictions servicing populations less than
IO0,O00).

2. Through administration of the NPDES Municipal Storm Water Program, RWQCBs should
Urequire that each city and county have the legal authority to control sources of urban runoffpollution into their storm drain system(s), waterbodies, and associated habitats. It is                     b

recommended that each city and county adopt an urban runoff ordinance which has
enforceable provisions and includes the following components:

a. Requirements for new development and re-development, both pre- and post-
construction; ~

b. Requirements for industrial sources, including those covered under the General Permit

9
for Industrial Storm Water Discharges;

c. Requirements for commercial sources, especially those not already covered by the
Phase I NPDES storm water permits;

d. Effective prohibition of discharges of other than storm water to storm drain systems;
and

e. Good Housekeeping Practices which apply to all public and private properties. -- ~
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E. SMALL COMMUNITY ASSISTANCE

The TAC recognizes the difficulties that small communities, both incorporated and
unincorporated, face in development and implementation of new programs. Because of
staffing limitations and financial constraints, SWRCB/RWQCBs need to provide technical and
financial ass=stance. Technical assistance should include, at a m n mum development of a
model mun,cipal storm water program, educational information, and staff training.

The TAC noted that these small community limitations, such as one staff" person having many
roles and responsibilities, may be an advantage in implementation of a watershed protection
program Because coordination within the planning and public works departments would be
easier due to overlapping responsibilities, small communities would be good candidates for
implementing pilot watershed programs.

F. COORDINATION OF INSPECTION PROGRAMS

In order to maximize use of limited budgets, it is recommended that each city and county and
the state agenoes devise ways to utilize existing permitting and inspection programs to help
implement Storm Water Management Plans and the State Nonpomt Source Program. In
particular, multiple tasks can be done by single agencies. Examples include: building
inspectors check for installation of best management practices during building permit
inspections; hazardous waste inspectors verify that good housekeeping practices are being
followed; and adding an oil leak inspection component to the State smog check program.

G.    SIGNIFICANT UNPERMITTED SOURCES

It is recommended that SWRCB/RWQCBs develop a list of sources (land use activities)
currently not covered by the Municipal, Industrial, or Construction NPDES storm water
permits that may significantly contribute to water quality d~gradation, and develop programs
to ensure that these sources are controlled.

H.    ALTERNATIVE TRANSPORTATION

Personal vehicles (their breaks, tires, and internal combustion engines) are a major source of
many pollutants in urban runoff. Given this and in the interest of pollution prevention,
watershed-based planning, and consistency with current efforts by SWRCBiRWQCBs on the
NPDES munic,pal storm water permit requirements, local governments should look to local
!ransportat=on/congestion management as a way to reduce nonpoint source pollution. The
incorporation of pollution prevention into transportation systems should occur in NPDES
permitted and non-permitled areas alike through the planning process and the development of
communi~ plans w~th focus on areas that are experiencing or expecting growth.
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Urban/suburban areas should be designed to maximize the use of:

a. Alternative modes of transportation (e.g., bicycles, roller blades) through construction
of dedicated traffic lanes;

b. Mass transit systems (e.g., busses, trains) by requiring easements/rights of way; and

c. Alternative fuel and zero-emission vehicles (or hybrids) by providing fueling
recharging stations.

I. ECONOMIC IMPACTS AND INTERSTATE COMPETITION

It is recommended that SWRCB convey to USEPA that USEPA should consider the market
imphcatlons their programs and recommendations have for California and for competition
between states. It is also recommended that regulations be the same for at least the western
states, and it would be preferable to have the federal government require other states to meet
California’s high standards than to have California lower its standards in order to create equal
standards for the various states

SECTION 3: RECOMMENDATIONS F R IMPLEMENTATION OF R A
RUNOFF POLLUTION CONTROLS BY SOURCE CATEGORY

i. NEW DEVELOPMENT, SITE DEVELOPMENT AND CONSTRUCTION

A. INTRODUCTION

This section of the TAC report addresses the issue of new development, including site
development and construction, and covers four EPA (g) Guidance management measures.
The TAC reviewed the management measures and adopted each of them as appropriate for
implementation in a statew~de program, making only a minor revision in one measure
(measure B.3 below).

The recommendation for these management measures includes a group of general principles
that the TAC feels should be incorporated into a program to control urban runoff. These four
principles embody much of the intent of the EPA management measures and are the same
principles in the General Recommendations section above.

The next section of the report presents the TAC’s recommendation on how the implementation
process for controlling urban runoff could be improved. This section addresses the gaps that
the TAC identified m current implementation and suggests ways in which current
implementation can be improved. Much of the substance of these recommendations can be
implemented through a program like that detailed in Attachment A that would be overseen by

R0033907



V
Urban TAC Report

O
Page 8

the RWQCBs.
L

in order to assure that implementation will occur, the TAC recommends three options at the
state level. Two options utilize current or proposed NPDES permitting. The other option is a
program utilizing non-regulatory encouragement, that is, if" local governments develop a

1
comprehensive storm water program, the NPDES storm water permit can be avoided, Finally,
the TAG recommends tha;t each local government develop and implement an enforceable
urban runoff ordinance.

2
B. EPA (g) GUIDANCE MANAGEMENT MEASURES

1. New Developmen! Maria|ame!! Measure

a. By design or performance:

i. After construction has been completed and the site is permanently
stabilized, reduce the average annual total suspended solid (TSS)
Ioadings by 80 percent. For the purposes of" this measure, an 80 percent
TSS reduction is to be determined on an average annual basis,z or

ii. Reduce the postdevelopment lo~dings of TSS so that the average annual
TSS Ioadings are no greater than predevelopment Ioadings, and

b To the extent practicable, maintain postdevelopment peak runoff rate (and
average volume) at levels that are similar to predevelopment levels?

Sound watershed management requires that both structural and nonstructural
measures be employed to mitigate the adverse impacts of storm water.
Nonstructural Management Measures 2 and 3 can be effectively used in
conjunction with Management Measure 1 to reduce both the short- and long-
term costs of meeting the treatment goals of this management measure)

’ Based on the average annual TSS iuadings from all storms less than or equal to the 2-year/24-hour storm.
TSS Ioadmgs from storms greater than the 2-year/24-hour storm are not expected to be included in the
calculation of the average annual TSS loadmg$.

2 The TAC concluded that maintaining postdevelopment average runoff volume at levels that are similar to

predevelopment levels was essentially impracticable in California.

) The TAC expressed concern about the application and implementation ot" this management measure in
California However, rather than propose an ahemstwe management measure, the TAC recorranended
acceptance of th~s measure conUngent on the assumption that application and implementation of the TAC’s
Recommend,)ttons for A~un*clpal Aeanagement of New and Redevelopment Storm Water Runoff (Attachment A)
~ould result m the functional equivalent of implementation of this management measure.
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2. Site Development Management Measure

LPlan, design, and develop sites to:

a Protect areas that provide important water quality benefits and/or are
particularly susceptible to erosion and sediment loss;

1
b. Limit increase of" impervious areas, except where necessaw;

2c. Limit land disturbance activities such as clearing and grading, and cut and fill
to reduce erosion and sediment loss; and

d. Limttdisturbance of" natural drainage features and vegetation.

3. Construction Site Erosion and Sediment Control Management Measure

a. Reduce erosion and, to the extent practicable, retain sediment onsite during and
after construction, and

b. Prior to land disturbance, prepare and implement an effective erosion and
sediment control plan or similar administrative document that contains erosion
and sediment control provisions.4

4. Construction Site Chemical Control Management Measure
D*~I

Ua Limit application, generation, and migration of toxic substances;

b. Ensure the proper storage and disposal of toxic materials; and
S

c. Apply nutrients at rates necessary to establish and maintain vegetation without
~causing significant nutrient runoff to surface waters.

C. GENERAL PRINCIPLES FOR CONTROL OF URBAN RUNOFF FROM NEW
DEVELOPMENT AND CONSTRUCTION

31. To the extent ~easible, preserve, and where possible, create or restore areas that
provide water quality benefits, such as riparian corridors and wetlands, and promote
the design of new development so that it protects the natural integrity of drainage
systems and water bodies.

’ The TAC amended the EPA management measure by changing the word "approved" to "effective." The
purpose \gas to axotd recommending that all erosion control plans must have a formal approval.
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" O2. Avoid conversions of areas particularly susceptible to erosion and sediment loss

Land/or establish development guidance that identifies these areas and protects them
from erosion and sediment loss. These areas are characterized by steep slopes, highly
erodible soils, periods of intense rainfall, and inability to re-vegetate once disturbed.

3. Require the integration of storm water quality protection into construction and post-
construction activities at all development sites. This should include minimizing the
use of toxic materials and their proper containment on site.

4. Wherever practicable, maintain peak runoff rates at pro-development levels.

D. MECHANISMS TO IMPLEMENT MANAGEMENT MEASURES CONSISTENT
WITH PRINCIPLES

I. Improve the use of the California Environmental Quality Act (CEQA) process
through:

a. RWQCBs should distribute to, and request that local governments utilize, a CEQA
Checklist that addresses watershed, water quality, and nonpoint source pollution
impacts. An example of an appropriate Checklist is the attached Revised
Environmental Checklist (Attachment B);

b. SWRCB should recommend to the Governor’s Office of Planning and Research tha,~ it
pursue amendments to the CEQA Guidelines to include appropriate revisions to the
CEQA Checklist (see (a) above for recommended changes to Checklist); and

U
c. SWRCB should recommend to the Governor’s Office of Planning and Research that it

pursue amendments to the CEQA Guidelines to include appropriate revisions to the
Applicant’s Environmental Information Forms that are compatible with the above
CEQA Checklist revisions.

2. SWRCB and RWQCBs should adopt statewide and regional policy addressing the
prevention and control of urban runoff pollution.

The regional policies should embrace the General Pr~nciples for Control of Urban Runoff,
and identify policies and practices that should be implemented by local governments for the
prevention and control of urban runoff pollution from new development, redevelopment, and
construction activities. A regional policy should at a minimum, set requirements for the
implementation of a baseline program such as that presented in the TACs Recommendations
for Management of New and Redevelopment Storm Water Runoff(Attachment A).
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3, All local governments should adopt and implement a storm water runoff" control
program.

The program should include new and redevelopment management elements based on the
attached 7"H C Recommendations for Mumcq~ai Management of New and Redevelopment Storm
Water Runoff (Attachment A).

4. SWRCB/RWQCBs should identify and provide incentives for local governments to
commence watershed planning in order to maximize the use of limited resources and to
maximize the benefits of NPS pollution controls.

As pan of the regional policy, the TAC recommends that RWQCBs encourage areawide
watershed management planning, policy adoption, and regional storm water quality control
implementation as a better approach than restrictions and controls on individual development
pro.lects The favored approach has greater potential to achieve watershed protection goals,
reduce conflicts with other existing policies, plans and/or requirements, and eliminate apparent
arbitrariness and unfairness in dealing with individual development projects.

5. The SWRCB, in a coordinated efforl with the RWQCBs, should provide assistance
to small local governments for development and implementation of an urban runoff
control program.

At a minimum, this assistance should include:

Model Storm Water Program. Development of a model storm water program that
includes: the TAC’s Recommendations for Municipal Management of New and
Redevelopment Storm Water Runoff(Attachment A); a model urban runoff ordinance
which has enforceable provisions; and model language regarding protection of water
quality from urban sources for inclusion in General Plan documents;

b. Training. Development of training programs directed at both government s~aff and the
regulated community;

~ c. Public Information and Participation. Development of generic public information
materials for dissemination by the local governments; and

:- d. Technical and Financial Assistance. Funding and assistance for pilot programs (e.g.,
¯ monitoring programs and watershed planning).

6. SWRCB/RWQCBS should consider reorganization of programs and staffing
priorities.

SWRCB/RWQCBs need more staff assigned to review projects at the planning level
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(i.e., CEQA review), nonpoint source pollution issues, and watershed management tasks. This
should be accomplished through a reordering of staff priorities, reorganization, and/or
increases in staff allocation to the Boards.

E. ENFORCEMENT MECHANISMS

I. SWRCB/RWQCBs should ensure effective implementation of local government storm
water programs through one of the following three enforcement mechanisms (see TAC
Recommendation E(I) in Section Ii of this report):

a. Section 13225(c) report by the local government

b. Individual municipal NPDES storm water permit (current program)

c. General municipal NPDES storm water permit (new pr, ogram)

2. Local Urban Runoff Ordinance

Each local government sho~dd have the legal authority to control sources of runoff into their
storm drain system(s), waterbodies, and associated habitats. It is recommended that each
local government adopt an urban runoff ordinance which has enforceable provisions (see TAC
Recommendation E(2) in Section II of this report).

I!. EXISTING DEVELOPMENT

A. INTRODUCTION

This section of the report addresses the issue of urban runoff from existing development
which is addressed by a single EPA (g) Guidance management measure. The TAC adopted
the EPA measure, finding it appropriate and feasible to implement in California However,
the TAC finds that in addition to identifying pollution reduction opportunities, agencies need
to equally emphasize pollution prevention. The theme of prevention is raised by the TAC in
each of" the source categories it has reviewed and analyzed within this report.

B. EPA (g) GUIDANCE MANAGEMENT MEASURE

1. Existing Development Management Measure

Develop and implement watershed management programs to reduce runoff pollutant
concentrations and volumes from existing development:

a. Identify priority local and/or regional watershed pollutant reduction opportunities, e.g.,
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’ improvements to existing urban runoff control structures;

b. Contain a schedule for implementing appropriate controls;

c. Limit destruction of natural conveyance systems; and

d. Where appropriate, preserve, enhance, or establish buffers along surface waterbodies
and their tributaries.

C. RECOMMENDATIONS REGARDING EXISTING DEVELOPMENT

!. Recommendations for Local Governments

a. Incorporate watershed information into the planning and management processes,
including a requirement to specifically address watersheds in the Conservation and
Open Space Elements (or local equivalents) of General Plans.

b. Relate the development of local and areawide storm water programs to known water
quality problems and beneficial uses of receiving waters.

c. Municipal storm water programs should determine local water quality goals and focus
efforts on the reduction of priority pollutants.

d. There should be an emphasis on education for pollution prevention rather than on
regulation.

e. Management practices should emphasize pollution prevention over pollution control;
when source control is necessary, nonstructural controls should take priority.

f. Consider use of open space programs to maintain and enhance water quality.

g. Municipal storm water programs should focus initially on O&M activities of public
agencies.

h. In order to assist the RWQCBs in identifying industries and construction projects that
should be covered by general permits, municipal storm water programs should provide
pertinent available information to the RWQCBs.

i. Local governments should advise those industries and construction projects with which
they come into contact of the requirement to be covered by the state general permits.
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2. Recommendations for Regional Boards

a, RWQCBs should work with municipal storm water program staffs to educate decision-
: makers in local governments about Regional Water Quality Control Plans (Basin

~
Plans) and their relationship to storm water programs.

¯ b. RWQCBs should coordinate with local governments regarding water quality concerns
~ and programs.

c. RWQCBs should assist local governments with financial and technical assistance for
~: pilot retrofit projects designed to reduce targeted pollutants.

.! d. RWQCBs should encourage local governments to cooperate with other groups such as

i
Resource Conservation Districts (RCDs) on watershed management programs.

e. RWQCBs should refer local governments to the Cafifornia Storm Water Best
~ Management Practices (BMP) Handbooks and the (g) Guidance for assistance in

creating their own water quality programs.

f. A pilot program should be established by at least one RWQCB to develop small city~ nonpoint source pollution prevention programs.

: g. Upon completion of the small city pilot project, all RWQCBs should work with local
jurisdictions to implement nonpoint source pollution prevention programs in small

:
c~ties and towns not covered by municipal NPDES storm water permits.

~ 3. Recommendations for State Water Resources Control Board

: a SWRCB should revise the California Nonpoint Source Management Plan to
� incorporate Existing Development practices a, b, d, e, and f from Chapter 4 of the (g)

! Guidance.

b. SWRCB/RWQCBs should work through the California Board of Education and
County Departments of Education to incorporate water quality issues into the
curriculum (biology, ecology, geography etc.).

c. SWRCB should examine the possibility of conditioning certain state grants and loans
to local governments to require the development and implementation of water quality
management programs (possibly including a watershed approach).

d. SWRCB/RWQCBs should encourage state and local government agencies, including
special districts, to operate their programs and facilities in a manner that protects
water quality by semng examples through the operation of their own facilities and
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~, ., programs.

e. SWRCB/RWQCBs should cooperate with air quality management districts in the
: certification of dust palliatives to control fugitive dust.

f SWRCB/RWQCBs should cooperate with air quality management districts to identify
issues of common concern and to seek solutions which would assist in the reduction of
both air and water pollution; for example, SWRCB/RWQCBs should encourage
municipalities, counties, and port districts to convert their fleet vehicles to zero.
emission vehicles.

g. SWRCB/RWQCBs should encourage the development of water quality awareness
programs by the California State Association of Counties (CSAC) and the California
League of Cities.

h. SWRCB should consider issuing a simplified General NPDES Storm Water Permit
without extensive water quality monitoring requirements for smaller cities and counties
in California.

i iil. WATERSHED PROTECTION

A. INTRODUCTION

The TAC’s working definition for watershed-based water quality protection is the

prevention/control of pollution and management of human activities in a geographically or
other defined drainage area to protect, restore, and/or enhance the natural resources and
beneficial uses w~thin the watershed. To the extent practicable, the hydrologic areas or
subareas defined by the Department of Water Resources should be used to define watershed
boundaries, although a smaller area, such as a tributary stream within a subarea could be an
appropriate unit for management purposes.

This management measure requires no specific triggers for implementation. As the framework
for water quality protection, the approach should be automatically integrated into all nonpoint
source pollution prevention/reduction programs. Although there are no triggers per se for this
management measure, each Regional Board should establish priorities among the watersheds
w~thin its region for the implementation of nonpoint source pollution prevention programs.

The TAC concluded that implementation of the Watershed Protection Management Measure,
in conjunction with those for the TAC’s existing and new development management measure
proposals, would meet EPA requirements and strengthen the Nonpoint Source Management
Plan.

The Technical Advisory Committee recommends the EPA Watershed Protection Management
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" OMeasure be adopted and incorporated into California Nonpoint Source Management Plan.

.̄ LB. EPA (g) GUIDANCE MANAGEMENT MEASURI~.

!. Watershed Protection Management Measure

Develop a watershed protection program to:

a. Avoid conversion, to the extent practicable, of areas that are particularly susceptible to
2erosion and sediment loss;

b. Preserve areas that provide important water quality benefits and/or ~re necessary to
maintain riparian and aquatic biota; and

c. Site development, including roads, highways, and bridges, to protect to the ext~nt
practicable the natural integrity of’ waterbodies and natural drainaBe systems.

C. RECOMMENDATIONS REGARDING WATERSHED PROTECTION

1. The watershed protection management measure should be strengthened by adding
an education element.

Components of the educational element should include:

~L An educational program for local governments on watershed awareness and planning

b. An educational program for citizens on watershed awareness and oversight

c. An educational program for municipal residential/industrial/commercial facilities (and
their associations) which conduct outdoor activities that potentially contribute to
nonpoint source pollution

The education program should include comprehensive K-I2 programs that involve all science
disciplines directly in the watershed. All agencies with responsibility for watershed should be

Uinvolved a.long with community groups, These elements could be developed and implemented
by municipal programs and/or SWRCB/RWQCBs, the Soil Conservation Service, or local
organizations such as resource conservation districts (RCDs), or nonprofit organizations. For
example, under agreements with RWQCBs, the Soil Conservation Service and RCDs could
assist w~th training and education of municipalities, community groups, boys and girls clubs,
etc.

SWRCB could underwrite the costs of training provided by University Extension or analogous              ~.--- -
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courses. In addition, SWRCB should work with licensing boards and other professional
organizations to incorporate nonpoint source pollution certification into licensing
requirements.

!
2. Watershed management strategies in NPDES municipal storm waler programs:

i a. Municipal permits should have watershed specific components.

, b. All NPDES permits and Waste Discharge Requirements (WDRs) should be considered
for reissuance on a watershed basis.

c. Monitoring programs should be designed to support watershed assessments and
planning.

d. Monitoring should include a volunteer citizens’ monitoring and reporting program.

e. SWRCB should adopt a central monitoring data base in California.

f. In order to determine where impacts to watersheds are occurring, GIS programs in
California should be coordinated.

g. All permit applications and Notices of Intent (NOls) should be coded by hydrologic
subarea.

h. Municipal permittees and RWQCBs should share information, by hydrologic subareas,
of all point source permittees, including industria~ and construction permit~ees.

i. Local governments should be encouraged to include watershed information in the
appropriate elements of their general plans and to require that watershed consideration
be included in environmental documentation.

J. SWKCB/RWQCBs should promote coordination within the existing regulatoW
framework among state, regional and local agencies regulating pollutant sources
impacting air, land, and water.

k. At least one watershed management pilot project based on a hydrologic area should be
designated within each areawide municipal permit by a municipal permittee in

~
coordination with the appropriate Regional Board.

3. Non-NPDES municipal permit areas where the mechanism for enforcing
¯ programs will evolve from Porter-(~ologne and municipal programs:

a. Local governments should be encouraged to develop ordinances to address all sources
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" 0that may cause water quality impairment.

Lb. RWQCBs with areas not covered by municipal NPDES storm water permits should
designate at least one new pilot watershed project based on a hydrologic area not
within the jurisdiction of a municipal program. Pilot projects should develop and
implement watershed management plans to reduce beneficial use impairment, The

1
criteria for choosing pilot project sites should include consideration of the SWRCB’s
Water Qualips, Assessment and should locus on impaired waterbodies. RWQCBs

2
¯ could ser~e as the coordinating agencies. In this capacity, they would review proposed

programs and oversee implementation.

4. Small �ommunib/considerations

One advantage for small communities in the context of watershed protection may be that it is
easier for them to coordinate efforts/planning/strategies among their departments (i.e.,
street/storm drain maintenance, litter control, parks and recreation, etc.). Because of this they
could be good candidates for developing and implementing pilot programs.

This section of" the report addresses the issue of pollution prevention which is covered by a
single EPA (g) Guidance management measure. The TAC adopted the EPA measure, finding
it appropriate and feasible for implementation in a statewide program for the control of urban
runoff pollution. The theme of prevention is raised by the TAC in each of the source
categories it has reviewed and analyzed within this report.

B. EVA (g) GUIDANCE MANAGEMENT MIr.ASURIr.

I. Pollution Prevention

Implement pollution prevention and education programs to reduce nonpoint source pollutants
generated from the following activities, where applicable;                                             12

&     The improper storage, use, and disposal of household hazardous chemicals, including
automobile fluids, pesticides, paints, solvents, etc.;

b. Lawn and garden activities, including the application and disposal of lawn and garden
’-ca~e products, and the improper disposal of leaves and yard trimmings;

c. Turf management on golf courses, parks, and recreational areas;
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:~, ." d. Improper operation and maintenance of onsite disposal systems:

: e. Discharge of pollutants into storm drains including floatables, waste oil, and liner;

f. Commercial activities including parking lots, gas stations, and other entities not under
NPDES purview; and

g. Improper disposal of pet excrement.

C. RECOMMENDATIONS REGARDING POLLUTION PREVENTION

i.    Recommendations for Prevention at the Source
!

The first stage of controlling pollution of storm water is prevention of" pollution at the source.
The following recommendations are designed to incorporate that concept into the Calif’omia
storm water program:

a. Pollution prevention programs should be designed to emphasize source reduction.

b. Pollution prevention programs should be related to watershed management.

c. Government agencies should examine municipal landscape/facility maintenance/pest
control programs and make necessary modifications in order to prevent contributions
of toxic materials to receiving waters.

d. The revised California Nonpoint Source Management Plan should incorporate the
pollution prevention Management Measure from Chapter 4 of the "g" Guidance:

2. Recommendations for Educational Programs

The pollution prevention program should be based on a sound public education program. Such
a program should be designed to address specific target audiences.

a. Education programs should emphasize pollution prevention and be related to watershed
management.

b. Municipal storm water programs should work through local school districts to
incorporate water quality issues into the curriculum (biology, ecology, geography etc.).

c. Youth groups, business and industrial groups, environmental organizations and ecology
clubs at schools should be included in public service and public awareness programs
related to water quality and pollution prevention.
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V. ROADS, HIGHWAYS, AND BRIDGES

A. STATEMENT OF PROBLEM/APPLICABILITY/ADOPTION OF
MANAGEMENT MEASURES

The development or redevelopment of surface transportation systems is a complex undertaking
that can result in long and short term water quality degradation. Alignments can parallel,
adjoin, or cross waterways unnecessarily, increasing the proximity of pollutant sources to
surface waters. Alignments in areas of steeper slopes can create large cuts and fills,
increasing the potential for sediment erosion. Pollutants can be accentuated by not allowing
enough right-of-way for vegetative uptake of total and dissolved solids. Finally, signal timing
can accentuate traffic congestion increasing the burden of particulate matter that enters the air
and watersheds.

The Management Measures and practices discussed here address the problems of point and
nonpoint source impacts on water quality from all phases of roadway and bridge development.
In this discussion, roadways include tertiary, secondary, and primary collectors and arterials,
as well as inter-regional state highways and state routes in the National Highway System

The TAC reviewed the six USEPA management measures identified for roads, highways, and
bridges and adopted each of them as appropriate for implementation in a statewide program
for the control of urban runoff pollution. All of the management practices in the
(g) Guidance are also recommended for inclusion in the program.

B. EPA (g) GUIDANCE MANAGEMENT MEASURES

I. Management Measure for Planning, Siting, and Developing Roads and Highways
Plan, site, and develop roads and highways to:

a. Protect areas that provide important water quality benefits or are particularly
susceptible to erosion or sediment loss;

b. Limit land disturbance such as clearing and grading and cut and fill to reduce erosion
and sediment loss; and

c. Limit disturbance of natural drainage features and vegetation.

2. Site, design, and maintain bridge structures so that sensitive and valuable aquatic
ecosystems and areas providing important water quality benefits are protected
from adverse effects.
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O¯ 3. Management Measure for Construction Projects

a. Reduce erosion and, to the extent practicable, retain sediment onsite during and after
construction and

b. Prior to land disturbance, prepare and implement an approved erosion control plan or
similar administrative document that cont~uns erosion and sediment control provisions.

4. Management Measure for Construction Site Chemical Control
2

a. Limit the application, generation, and migration of’ toxic substances;

b. Ensure the proper storage and disposal of’ toxic materials; and

c. Apply nutrients at rates necessary to establish and maintain vegetation without causing
significant nutrient runoff to surface water.

$- Management Measure for Operation and Maintenance

Incorporate pollution prevention procedures into the operation and maintenance of roads,
highways, and bridges to reduce pollutant Ioadings to surface waters.

~o.6. Management Measure for Road, Highway, and Bridge Runoff Systems

Develop and implement runoff management systems for existing roads, highways, and bridges
Uto reduce pollutant concentrations and volumes entering surface waters.

Identify priority and watershed pollutant reduction opportunities (e.g., improvements to
existing urban runoff control structures); and

b. Establish schedules for implementing appropriate controls.

C. RECOMMENDED MECHANISMS TO HELP INSURE THE
IMPLEMENTATION OF MANAGEMENT MEASURES AND BMPs FOR
ROADS, HIGHWAYS, AND BRIDGES

a SWRCB/RWQCBs should work with the Federal Highways Administration (FHWA),
Caltrans, and local transportation agencies to ensure water quality protection concerns
are addressed in F]-[WA biannual Regional audits of" highway drainage systems.

b. SWRCB/RWQCBs should encourage Caltrans and local transportation agencies to

i establish standard procedures to ensure adequacy of the storm water pollution
~---
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prevention plans for all public works projects prior to contract advertising for the
project.

: c. SWRCB/RWQCBs should encourage Cahrans and local transportation agencies to
work with the Soil Conservation Service to develop model specifications for bid items
on erosion and sediment control features for use in state and local public works

i contract.

¯ d. SWRCB/RWQCBs should establish forums to promote the discussion and resolution of

l
policy conflicts (e.g., fire safety, pesticide safety, traffic safety) with local and state
agencies in the design of transportation corridors.

I e. SWRCB/RWQCBs should work with local, state, and federal agencies to establish
) minimum storm intensity/duration and frequency standards for sediment control during
[ and after construction.

~ f. SWRCB/RWQCBs should work with Caltrans, to formalize the representation of
1 Caltrans, and other appropriate transportation agencies at the Interagency Advisory

Committee on nonpoint source issues.

g. SWRCB should work with federal and state agencies to promote research on

j controlling nonpoint source pollution including:

i. Alternative automotive materials (e.g., brake pads);
I ii. Effectiveness of treatment systems (e.g., oil/water separators)
) m. Effectiveness of maintenance systems (e.g., street sweeping equipment);

i

iv P°llutant fate and transport (eg., aerial deposition and particle size distributions);
v. Regional specificity of predictors (e.g., runoff regression equations for arid

climates);
i vi. Facilities design for pollutant containment (e.g., truck weigh stations, inspection
i stations, agricultural inspection stations, run away truck ramps, and border
i crossings).
!

h. SWRCB should support an increase in total funding dollars for environmental
enhancement grants pursuant to the lntermodal Surface Transportation Efficiency Act of
1991 (ISTE), and encourage local, regional, and state agencies to apply for these grants.

i. SWRCB and USEPA should encourage the regional permits between Caltrans Districts
and r, auitiple RWQCBs to ensure consistency and cost effectiveness.

j. SWRCB should encourage Caltrans to use strong mechanisms in their contract
specifications to ensure protection of beneficial uses and enforcement for non
compliance.
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"
k. RWQCBs and Caltrans should establish procedures to make available to RWQCB staff,

current project updates including monthly lists of District STATUS books, and "Status
of Going Contracts" calendars.

1. Caltrans, toll bridge authorities, and local agencies involved in the operation,
construction, or maintenance of roads, highways, and bridges should revisit cooperative
agreements they have with each other in order to improve the terms for accepting storm
water connections.

m. The Regional Transportation Planning Agencies (RTPAs) should be encouraged to
incorporate nonpoint source structural BMPs into their Transportation Improvement
Programs (TIPs).

n. Congestion Management Agencies (CMAs) should incorporate structural BMPs and the
analysis of particulate matter (PM2.5, PMl0,and >PMI0) into their Congestion
Management Plans (CMPs).

o. CMAs should support the use of alternative transportation for people, goods, and
services (mass transit, zero emission vehicles, low emission vehicles) beyond its current
level-of-effort.

p. CEQA and NEPA lead agencies should include reasonable dollar figures on water ".quality managemem/maintenance in the life cycle costs of roadway systems when
comparing alternatives.

Caltrans should require training for nonpoint source prevention and control for road
construction contractors through Cooperative Training Assistance Program (CTAP) or
Caltrans courses.

r. Regional, local, and state transportation agencies should provide unit cost data on
sediment and erosion control bid items.

s. The Resources Agency and CalEPA should urge the California Transportation
Commission (CTC) to raise the dollar value per acre of state highway landscaping jobs,
and to redefine highway landscaping to include water pollution control (e.g., landscape
r~ght-of-ways with plants that serve as valuable habitat adjacent to watercourses.)
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Attachment A: Recommendations for New and Redevelopent Controls for Urban Runoff’

OPollution Control Programs

FOREWORD                                                       L

This Guidance is the recommendations of the Technical Advisory Committee for Urban
Runoff Pollution (TAC) regarding the policies, goals and practices that should be included in
new and redevelopment programs to protect and improve storm water quality from urban
activities. Specifically, these include watershed protection policies, project site planning
measures, best management practices (BMPs) for project construction, best management
practices for post-construction, and general management measures for ir"plementation of the
various new and redevelopment controls at the local level.

The TAC recommends that the State Water Resources Control Board (SWRCB) adopt a
policy requiring the Regional Water Quality Control Boards (RWQCB) to approve new or
revised policy for the prevention and control of urban runoff pollution from new development~
redevelopment, and construction activities. The TAC recommends that RWQCBs utilize the
approach and policies presented in this document as the baseline requirements for local
governments for the storm water quality issues, sensitive resources, land uses, and
development review and approval processes unique to each local government.

The TAC recommends that RWQCBs encourage area-wide watershed management planning,
policy adoption, and regional storm water quality control implementation as a better approach
than restrictions and controls on individual development projects. The favored approach has
greater potential to achieve watershed protection goals, reduce conflicts with other existing
policies, plans and!or requirements, and eliminate apparent arbitrariness and unfairness in
deahng with individual development projects. Some of the individual site controls
recommended may appear in conflict w~th or be inappropriate with components of an area-
wide watershed management plan. If the watershed management plan is based on the
principles embodied in the Recommendations, then the plan should supersede the
recommended individual project controls. The following are examples of this situation. If
regional structural treatment controls are planned then a municipality can minimize
reqmrements for structural treatment controls at individual projects; or if adequate setbacks
are established for development near streams and wetlands, fewer BMPs need to be required
at each individual development to protect nearby sensitive water quality resources. Another
example would be cases where a municipality has a policy of allowing higher density
development (greater impervious surface) for certain projects, such as those in infill areas,
while requiring lower density development (limited impervious surface) in other areas. In
these cases, efforts to limit impervious surface for all individual projects can be reduced.

R0033927



V
Attachment A: Recommendations for New and Redevelopent Controls for Urban Runoff

!i OPollution Control Prosrarns                                               ., ~

USE OF THIS DOCUMENT
L

In implementing the RWQCB policy, local governments would not be expected to implement
every stem exactly as described in this Recommendation. They are expected to select a
varie~ of the management practices, or aspects of the management practices, for their

1individual local programs by considering the trade-offs associated with not implementing
other practices. For example, it may seem infeasible to include certain treatment controls at

2
every newly proposed development, but not infeasible to include them in all developments of
a specific type or size.

These Recommendations are intended to be used in conjunction with the California Storm
Water Best Management Practices Handbooks, local program guidance materials from
municipalities, and any other appropriate documents on storm water quality controls for new
and redevelopment.

l. POLICIES

A. WATERSHED PROTECTION

Apply the following (or equivalent) watershed protection policies to all new development and
redevelopment proposals during the planning, project review and permitting processes:

1. To the extent feasible, preserve, and where possible, create or restore areas that
provide water quality benefits, such as riparian corridors and wetlands, and promote
the design of new development so that it protects the natural integrity of drainage
systems and water bodies.

2. Avoid conversions of areas particularly susceptible to erosion and sediment loss
and/or establish development guidance that identifies these areas and protects them
fi’om erosion and sediment loss. These areas are characterized by steep slopes, highly
erodible soils, periods of intense rainfall, and inability to re-vegetate once disturbed.

3. Require the integration of storm water quality protection into construction and post-
construction activities at all development sites. This should include minimizing the
use of toxic materials and their careful containment on site.

4. Wherever practicable, maintain peak runoff rates at pre-development levels.
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B. MINIMUM REQUIREMENTS

For all new development and redevelopment, the following (or equivalent) minimum
requirements should be applied during the planning, proJect review and permitting processes.
If lhe proposed project may result in adverse impacts (refer to the TAC recommended Revised
CEQA Check/tst), additional controls should be implemented to reduce or mitigate the
potential impact to a level of insignificance. Where impacts cannot be reduced to a level of
insignificance, development should not occur.

I. Site Planning Pracfice~

The following (or equivalent) site planning practices should be applied to all proposed
projects whenever possible:

:~ a. Protect areas with water quailS, benefits.
b. Protect areas susceptible to erosion and sediment loss.

.~, c. Limit the amount of impervious surface proposed (particularly directly
connected impervious areas) through clustenng and site and lot design.

~: d Limit land disturbance activities and the area to be impacted by these activities;
any land disturbance should result in a naturally appearing slope or landform.

e. Limit the disturbance of the natural topography, drainage system and
~: vegetation.

2. Construction BMPs

An appropriate selection of the construction BMPs presented in the California Storm Water
BMP Handbook for Constn~ction Activity, or similar BMPs, should be implemented for all
proposed projects. The Handbook presents more detailed descriptions, design standards,
performance criteria, etc., for each BMP. An example of baseline BMPs that represent an
acceptable minimum level of effort for any site are listed in Table 1. BMPs selected for the
site must promote the following conditions:

Prevention and control of erosion and sedimentation (e.g., stabilization of
denuded areas);

b. Preservation of natural drainage systems, wedands and other water qualib,
resources;

c. Source control of construction site materials, chemicals, and wastes;
d. Control and treatment of runoff from graded or disturbed areas;
e. Streambank erosion control;
f. Limited construction access route(s);

R0033929



VAttachment A: Recommendations for New and Redevelopent Controls for Urban Runoff
Pollution Control Programs

’ O

g Protection of" adjacent properties; and Lh. Proper operation and maintenance of" all BMP~.

3. Post-construction BMPs

All proposed projects should implement an appropriate selection of post-construction BMPs 1
that promote the following conditions:

2a. Prevention and control of erosion and sedimentation;
b. Source control of potential pollutants; -
c, Control and treatment of runoff; and
d. Protection of wetlands and water quality resources.

Tables 2 and 3 are examples of acceptable baseline BMPs depending on project-specific
characteristics. Additional BMP selection guidance can be found in the California Storm
Water BMP Handbooks.

4. Reporting Erosion and Storm Water Control Strztegies

a. Proposed projects should provide information on the proposed strategy for
~,erosion and storm water control that includes at least the following: ’

i.     A map (using standard symbols) which shows:                                    ~
¯ existing and proposed removal of vegetation,
¯ existing and final contours of the site, U¯ other proposed land disturbance (e.g. clearing),

I¯ areas of potential water quality impact (e.g. land

~disturbance near a creek),
¯ proposed and required setbacks and easements,
¯ proposed erosion and storm water control practices

9
(BMPs) dunng construction (as indicated in B.2.
Construction BMPs above) and post-construction (as
indicated in B.3. Post-construction BMPs above and                   ~
Tables 2, and 3);

ii. The schedule for construction, operation and maintenance of BMPs
(including inspection frequency and details, and any record keeping or
report preparation required)’,

iii.    Calculations used in designing erosion and storm water quality BMPs.

This information may be added to a map (and/or described with text, as
needed) being submitted for other development application requirements. For
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¯
example, proposed source control BMPs could be listed on the preliminary
drainage plan, or proposed construction BMPs could be described in the
erosion control plan.

b. Proposed projects where clearing, grading, and excavation results in a land
dist~,rbance greater than five acres (in addition to the information listed in 4JL
above) must also provide the following information on the proposed strategy
for erosion and storm water control:
i. A description of" responsibility and funding for permanent BMPs;
ii. Descriptions, specifications and design assumptions and calculations for

temporary and permanent erosion, sediment and storm water BMPs for
construction (as indicated in B.2. above) and post-construction (as
indicated in B.3. above and Tables 2 and 3); and

,i. A contingency plan in case of" heavy rain or possible failure of’
measures.

These projects are required to comply with the State Construction Storm Wazer
General Permit including preparing a Storm Water Pollution Prevention Plan
(SWPPP). The information listed in 4.a. and b. should be included in SWPPPs.
Municipalities can require submittal of a SWPPP to fulfill Minimum
Requirement 4. Reporting Erosion and Storm Water Control Strategies.

5. Redevelopment and Infill

If a project is in a redevelopment area and a storm water management plan has been prepared
for that area, the project must meet all the requirements of the plan. Additionally, the project
should use applicable source control BMPs such as those identified as baseline BMPs
identified below in Section Ill and summarized in Tables 2 and 3, Tier i and Tier 2. All
other infili projects should be treated on a case-by-case basis since constraints on infili
development, such as limited land and existing structures abutting property, may require
different combinations of BMPs than can be imposed for new development¯ The same criteria
and requirements for new development should be considered and applied for redevelopment
and infill whenever possible.
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!!. MANAGEMENT PRACTICF.,S

Public agency management practices to accomplish application of the above policies and
minimum requirements include:

A. CONDUCT WATERSHED RESOURCE INVENTORY AND ANALYSIS

Conduct a resource inventory and information analysis to develop a watershed management
plan. This should include the identification of "sensitive areas" within the watershed. Local
governments can reduce the need to impose BMPs on individual projects proposed in
"sensitive areas" by restricting development in these areas.

B. IMPLEMENT WATERSHED MANAGEMENT PLANS AND/OR POLICIES

Implement watershed management plans and/or policies through ordinances, infrastructure
p]anning, site development standards (e.g., limits on amount of impervious surfaces, setback
requirements, buffer zones, slope restrictions, clustering requirements).

C. REQUIRE STATE CONSTRUCTION STORM WATER GENERAL PERMIT

Require all proposed projects where clearing, grading and excavation results in a land
disturbance greater than five acres to prove coverage under the State Construction Storm
Water General Permit as a condition of approval of the proposed project. This can be
accomplished by requiring submittal of a copy of the Notice of Intent sent to the State Water
Resources Control Board for coverage under the State Construction Storm Water General
Permit

D REQUIRE STORM WATER IMPACTS IN ENVIRONMENTAL DOCUMENTS

Require all proposed projects to address storm water impacts, permits and mitigation measures
in environmental documents required by CEQA and NEPA (Negative Declarations, EIRs,
etc.).

E. REQUIRE INFORMATION ON PROPOSED STRUCTURAL CONTROLS

Require all development plans for proposed projects to include schematic information
presenting proposed structural storm water quality controls (including those for the post-
construction phase) in addition to notes discussing source control BMPs, and making these
conditions of development approval.
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F. ANALYZE PROPOSALS FOP. PLAN AND POLICY CONSISTENCY

Analyze proposals for consistency with plans and policies during proposal review and permit
approval processes.

G. ESTABLISH AN INSPECTION PROGRAM

Establish an inspection program to insure approved projects are constructed and operated in
accordance with plans and policies that includes training for inspectors, financial guarantees to
ensure compliance, checklists for field activities, a reporting system that can be used to track
effect,veness of BMPs, and enforcement procedures (or referral for enforcement) for non-

~ compliance.

~: H. DEVELOP AN OPERATION AND MAINTENANCE PROGRAM

Develop an operation and maintenance program to guarantee post-construction responsibility
for on-site storm water quality controls; this program should include conditions and
procedures that will apply when the public agency is responsible and that will apply when ¯
private entity is responsible.

I. IMPLEMENT STORM WATER QUALITY MASTER PLANNING

Implement storm water quality master planning to develop conditions when regional treatment
facilities would be preferable to on-site facilities and develop an operation, maintenance, and
inspection program and public agency financing options.

J. ESTABLISH AN EDUCATION/INFORMATION DISSEMINATION PROGRAM

Establish an education/information dissemination program that includes such things as:
brochures to distribute to developers and contractors at permit counters and by mail; reference
and training manuals for planners, engineers, inspectors, developers, contractors; training and
information exchange workshops.

K. ESTABLISH AGREEMENTS OR POLICIES WITH FLOOD CONTROL AGENCIES

Establish agreements or policies with flood control agencies regarding the relationship
between runoff control and storm water quality control (specifically, maintaining post-
development peak runoff rate and average volume of runoff at levels that are similar to pre-
development level, to the extent practicable); and establish agreements or policies regarding
the need to attain storm water quality benefits with all new and on-going flood control
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projects and flood control operation and m~ntenance activities.

L, IDENTIFY AND DEVELOP OTHER POLICIES NEEDED

Identify and develop other policies needed to resolve conflicts between implementation of
storm water controls and current standard practices and policies (such as fire safety issues,
building codes, etc.).

!!!. RECOMMENDATIONS FOR BASELINE BMPs

The following recommendations and corresponding tables (Tables !-3) are suggestions for
what should constitute a minimum level of effort for implementing best management practices
for the prevention and control of urban runoff pollution f,rom residential, industrial, and
construction activities. The expected level of effort is tiered based on project size. Tier I,
targeted at projects of all sizes, includes general categories of" controls that are generally good
housekeeping practices. Tier 2, targeted at project areas one acre or greater, provides for a
greater level of control by recommending the implementation of more specific programs and
practices. For projects greater than 5 acres, Tier 3 recommends the requirement of treatment
controls to meet performance goals.

In addition to the three basic tiers based on project size, an additional level of effort is
recommended for projects which may pose a threat to a sensitive area. If" the environmental
review (CEQA/NEPA) or any other review of the project site identifies that the project is in
the proximity of or may directly or indirectly impact a sensitive area, implementation of
additional control measures should be implemented to reduce the potential impact to a level
of insignificance.

A. TIER 1- Baseline BMPs for Projeet~ of All Size,

l. Residential:

a Education and Training- For developments with no property owner association or
community association (association), practical information materials on good
housekeeping of hazardous products, proper use and disposal for hazardous products,
and prohibited discharge practices and materials should be provided, initially by the
developer (as furnished by the local government), to the first
residents/occupants/tenants, and thereafter by the public education program.

For developments with an association, the association should provide the educational
materials (as furnished by the local government) to all members periodically.
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b. Common Area Landscape Control- Efficient irrigation, appropriate landscape design
and proper maintenance should be implemented to reduce excess irrigation runoff’,
promote surface filtration, and minimize use of" fertilizers, herbicides and pesticides (by
the association or a contractor hired by the association).

c. Common Area Litter Control- For developments with an association, trash
management and litter control should be implemented by the association or their
contractor that includes litter patrol, emptying trash receptacles in common areas, and
noting trash disposal violations by homeowners or businesses and raponing the
violations to the association for investigation.

d. Labelling Storm Drain Facilities- The phrase "No Dumping-Drains to Bay", or an
equally effective phrase, should be labeled on new storm drain inlets (by stencilling,
branding or plaques) to alert the public to the destination of storm water and to
prevent direct discharge of pollutants into the storm drain. Water courses should be
similarly labeled by posting signs. This should be done by the developer unless the
local government accepts responsibility for it as a condition of development approval.

e. Runoff Control- To the extent practicable, maintain post-development peak runoff
rate and average volume of" runoff at levels that are similar to pre-development levels.
The developer should design the proposed project accordingly. This will probably
require additional coordination and consultation with flood control department or
district personnel. The local agency responsible for project review and approval
should have established an agreement or policy with flood control personnel regarding
the relationship between runoff control and storm water quality control.

2. Industrial:

The BMPs listed below should be implemented for activities that apply to the industrial
project under consideration. Any other appropriate source control BMPs described in the
California Storm Waler BMP Handbook for lnduslrial Activities and applicable to the
industrial proJect under consideration should be implemented. All applicable industrial
proJects must apply for and comply with the terms of an industrial NPDES storm water
discharge permit.

a. Restaurant Grease Control- Restaurants should be designed with contained areas for
cleaning mats, containers and sinks connected to sanitary sewers. Grease may be
disposed of to the sanitary sewer (with approval from the local sanitary agency if
necessary) or collected in a contained area and removed regularly by a disposal and
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recTcling service.

b. Trash Control- Trash enclosures and dumpster areas should be covered and
protected from roof and surface drainage. If water cannot be diverted from the areas,
a self-contained drainage system that discharges to the sanitary sewer (with approval
from the local sanitary, agency if necessary) or to the storm drain through a sand filter
(see further discussion in Tier 2, 3. Swales or Sand Filters) should be considered.
Sand filters must be inspected and cleaned at appropriate intervals.

¢. Cleaning, Maintenance and Processing Control- Areas used for washing, steam
cleaning, maintenance, repair or processing should have impermeable surfaces and
containment berms, roof’ covers, recycled water wash facility, and discharge to the
sanitary sewer (with approval from the local sanitary agency if" necessa~j,).

?-
d. Fuel Dispensing Controls- Fuel dispensing areas should be on impermeable surfaces
extending ]0 to ]2 feet beyond the actual dispensing area and covered. They should
be constructed to prevent drainage across or from the dispensing area, and must drain
to a sump/tank or clanfier to allow for testing and interruption of storm water flow
before discharge to the storm drain system. Sand filters, oil/water separators must be
installed in storm drains and must be inspected and cleaned at appropriate intervals.
Materials removed may need to be disposed of as hazardous waste. The dispensing
area must have a spill cleanup plan, routine cleaning near dispensers, and routine
inspections of equipment for proper functioning and leak prevention.

e Outdoor Storage Controls- Oils, fuels, solvents, coolants, and other chemicals stored
outdoors should be in containers and protected from drainage by secondary,
containment structures such as berms and roof covers. Bulk materials stored outdoors,
should also be protected from drainage with berms and covers. Process equipment
stored outdoors should be inspected for proper function and leaks, stored on
impermeable surfaces and covered. Storage areas should implement a regulaz program
of sweeping and litter control and a spill cleanup plan.

f. Loading Dock Controls- Loading docks should be covered, surrounded by berms or
curbs, or constructed to prevent drainage onto or from the area. A regular program of
inspecting vehicles for leaks and spills, sweeping, litter control, and spill cleanup shall
be implemented. Water used for washing and accumulated waste should be diverted
from the storm drain system, collected and disposed oil’-site, or discharged to the
sanitary sewer (with approval from the local sanitary ag.ency if necessary).

g. Landscape Controls- Efficient irrigation, appropriate landscape design and proper
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maintenance should be implemented to reduce excess irrigation runoff, promote surface
filtration, and minimize use of fertilizers, herbicides and pesticides (by the association
or a contractor hired by the association). Drought tolerant and xeriscape landscaping
should be promoted.

h. Public Agency Project Controls- Public Agency Projects should also be subject to
the above seven source control BMPs as appropriate for the activities involved in the
project. Larger public agency projects should also subject to BMPs in Tiers 2 and 3
as applicable. Examples of public agency projects and applicable Tier I BMPs
include:

i. Golf Courses and Parks. landscape controls (see g. above) and waste
(proper application and disposal of chemicals and of clippings);

ii. Roads and Highways- landscape controls (see g. above), minimum use of
management

chemical stabilizers and growth inhibitors, street sweeping, debris removal,
maintenance of retaining walls and pavement, and proper operation and
maintenance of runoff facilities;
iii. Utilities- landscape controls (see g. above), erosion and runoff control;
iv. Airports, Mannas, Recreational Boating Facilities and Ports- pavement
sweeping, vehicle and equipment cleaning and maintenance (see 3. above), fuel
dispensing controls (see d. above), outdoor storage controls (see e. above),
loading dock controls (see f. above), operation of proper pumpout, dumping
and restroom facilities, and operation of boat maintenance/cleaning facilities
above the waterline.

3. Commercial:

BMPs described above as Tier ] BMPs for Industrial Activity (a. through h.) should be
implemented for activities that will occur at the commerci~ project under consideration. Any
other appropriate source control BMPs described in the California Storm Water BMP
tlandbookfor Industrial Activities and applicable to the commercial project under
consideration should also be implemented. The BMPs are described in more detail in the
California Storm Water BMP Handbook for Industrial Act~wty.

4. Additional Controls to Minimize Potential Impacts

Where It has been identified that a project may result in adverse impacts to sensitive areas,
additional controls should be included to insure that runoff from the proposed project will not
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negatively impac~ water quali~y. . L

a. Roof" Downspout System- These systems are infiltration trench systems intended only for
use in infiltrating runoff from roof downspout drains in areas where there is no significant
depositional air pollution (generated on- or off-site). Infiltration devices are only acceptable

1in areas w~th suitable conditions. Municipalities should be consulted regarding soil suitability,

b. Vegetated Swales- Swales are vegetated channels that treat concentrated flow. A swale 2
requires a minimal slope, certain types of vegetation, certain dimensions and appropriate
maintenance.

c. Vegetated Filter Strip- Vegetated filter strips treat sheet flow. If sheet flow is not
maintained, filter strips do not function properly. They are placed parallel to the contributing
surface. They require certain dimensions and appropriate maintenance. Studies indicate a
minimum length of 50 feet or a length at least as long as the runoff-contributing area (EPA,
1993).

d Stream Erosion Control- The discharge must pass through an erosion control structure such
as an energy dissipator or other form of outlet protection prior to entering the stream or other
water body. Biotechnical controls should be used for stream bank protection whenever
possible.

B. TIER 2- Baseline BMPs for Projects Greater Ibmt I Acre

1. The following BMP recommendations are applicable to residential, industrial and
commercial activities.

~L All Tier 1 BMPs should be implemented.

b. Site Planning Practices- Practices such as limiting land disturbance area and activities,
limiting use of impervious surfaces, avoiding areas with water quality benefits and
susceptibility to erosion, protecting existing vegetation and natural topography, and clustering
the structures must be considered.

c. Vegetated Swales or Sand Filters- Drainage from all paved surfaces, including streets,
parking lots, driveways, commercial drive-through areas, and roofs should be routed through
vegetated swales, buffer strips or sand filters prior to discharge to the storm drain system.
Roof downspout systems can alternatively be used to treat roof drainage. For large parking
lots (determined by local governments), sand filters or equivalent BMPs should be installed
and these must be inspected and cleaned at appropriate intervals. The property owner,

12
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association or facility operator is responsible for hiring the contractor depending on
Lagreements established during the development process.

d. Street Sweeping- Streets and parking lots should be swept immediately prior to and once
during the storm season. If the local government does not agree to accept responsibility for                ~
street sweeping, the developer must arrange for street sweeping and report the arrangement
and on-going street sweeping events to the local government as a condition of development                /~
approval.

e. Labelling and Maintenance of Storm Drain Facilities- The phrase "No Dumping-Drains to                    -
Bay", or an equally effective phrase, should be labeled on new storm drain inlets (by
stencilling, branding or plaques) to alen the public to the destination of’ storm water and to
prevent direct discharge of pollutants into the storm drain. Water courses should be similarly
labeled by posting signs. This should be done by the developer unless the local government
accepts responsibility for it as a condition of development approval. Storm drain facilities
should be inspected at least twice each year and cleaned immediately prior to and once during
the storm season. If the local government does not agree to conduct maintenance activities,
the developer must arrange to perform maintenance and report the arrangement and on-going
maintenance activities to the local government as a condition of development approval.

f. Common Car Wash Area- For multi-family residential or managed residential (e.g. mobile
home parks) developments with greater than 50 units, a car wash area should be designated
for common usage that drains to the sanitary sewer (with approval from the local sanitary n

C. TIER 3 Baseline BMPs for Projects Greater than $ Acres                                    r

I. The following BMP recommendations are applicable to residential, industrial and
commercial activities,

r~
& All Tier 2 BMPs should be implemented. U

b. Treatment Controls Based on Performance Goal- An appropriate selection of the following             ,.~
BMPs, referenced by identification numbers in the California Storm Water Municipal BMP
Handbook should be implemented:

Wet Ponds TC2
Constructed Wetlands TC3
Swales and Vegetated Filter Strips (Biofilters) TC4
Extended Detention Basins TC5
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Sand Filters TC6 L

These BMPs must be designed with consideration of a performance goal of reducing the
average annual total suspended solid Ioadings (expected from the site in its developed
condition) by 80 percent. Following a design approach similar to (or more sophisticated than)
the one presented in the State Best Management Practices Municipal Handbook is
recommended to achieve this goal. This recommendation is based on the assumption that

2following this (or another acceptable) approach will result in attainment of the performance
goal.

An operation and maintenance schedule should be developed and the responsibility for it
established based on agreements made during the development review process. If the local
government does not agree to accept responsibility for operation and maintenance, the
developer must arrange the operation and maintenance responsibility and report the
arrangement and on-going operation and maintenance activity to the municipality as a
condition of development approval. Operation and m~.intenance activities must include
frequent inspections to visually evaluate influent and effluent conditions to determine
performance in removal of visual pollutants (e.g. turbidity, oil/grease, floatables); water levels
to determine storage capacity and retention time; and to determine operation of key design
features such as inlet and outlet structures.

~.. 2. Examples of Additional Controls to Minimize Potential Impacts

¯ a. Water Quality Monitoring- Treatment control BMPs for sites that consist of greater than U
five acres of directly connected impervious area and are located in sensitive areas must be
monitored. The purpose of water quality monitoring is to determine if the controls selected
are functioning as designed and resulting in improved storm water quality, and not to measure
compliance with effluent limitations or existing water quality standards. In some cases,
developers will be responsible for water quality monitoring to evaluate the effectiveness of the
treatment controls they installed in a new development. In other cases, a local storm water
program will be responsible for and require assistance from developers in cooperative area-
wide monitoring of treatment controls. RWQCBs should work with municipalities to provide
water quality monitoring guidance to developers so monitoring efforts will be reasonable,
consistent and meaningful. RWQCBs may also participate in water quality monitoring to
evaluate treatment control effectiveness through pilot programs. Water quality monitoring
will be required for these larger developments in sensitive areas on a case-by-case basis until
such time as some form of a region-wide storm water treatment control monitoring program is
established.
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OMINIMUM CONSTRUCTION BMPS
RECOMMENDED FOR ALL DEVELOPMENT PROJECTS                            L

(See Section B.2. Construction BMPs and refer to the California Storm Waler BMP
Handbook for Constr~Clion Activities for more detail)

A Ltmit construction access routes and stabilize access points;

B. Stabilize areas denuded due to construction (prior to the wet season, October ! through

2May l) by using suitable practices including, but not limited to temporary or permanent
seeding, mulching, sod stabilization, vegetative buffer strips, protection of trees, plastic
covering, application of ground base on areas to be paved;                                                -

C. Protect adJacent properties by appropriate use of vegetative buffer strips, sediment barriers
or filters, dikes or mulching, or by a combination of these measures and other appropriate
measures;

D. Delineate clearing limits, easements, setbacks, sensitive or critical areas and their buffers,
and trees and drainage courses by marking them in the field;

E. Stabilize and prevent erosion from temporary conveyance channels and outlets;

F. Use sediment controls and filtration to remove sediment from water generated by
dewatering;

G. Use proper construction material and construction waste storage, handling and disposal
practices;

H. Use proper vehicle and equipment cleaning, fueling and maintenance practices;

I. Control and prevent discharge of all potential pollutants, including, but not limited to,
pesticides, petroleum products, nutrients, solid wastes, and construction chemicals, that occur
on-site during construction.

J. Prepare a contingency plan in the event of unexpected rain or BMP failure including, but
not limited to, an immediate response plan, storing extra or ahemative control materials on-
site (stakes, fences, hay bales), notifying the local agency, etc.
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TABLE 2

SUMMARY OF’ RESIDENTIAL POST-CONSTRUCTION BMP SELECTION

SITE SIZE
(ACREAGE)~ BASELINE BMPa ADDITIONAL BMP~

< I ,ere         ~                                  ~
I. Education/Training !. Roof Downspout Sy~ten~
2. Landscape Control 2. Vegetated Swales
3. Litter Control 3. Vegetated Filter Strip~
4. Storm Drain Labelin8 4. Stream Erosion Control
5. Runoff Controls

I. Tier l BMP~ I, Refer to Tier A I above
2. Site PlanninS
3. Vegetated Swelet/Sand Filte~
4. Street Sw~pi~
5. Maintena~� of ~

~ain Facilit~
6. Co~n C~ Wa~ ~

> 5 acres       ~
l. Tier2B~ I. TidAl
2. Tree,eat Coati ~ ~ 2. Water ~li~ Monito6n~
M~t Perfo~ G~I

~ Acco~nyin8 text ~fi~s T~ a~ B~s ~ ~ ~il.
Ha~ks explain B~ ~l~tion ~ ~ ~

~    Positive ¢onsi~m6on ~uld ~ 8iv~ to sites ~t minimize ~e ~t of d~tly
im~ious area ~IA). ~IA is defined as ~ ar, covered ~ ~vement, ~ildin8 r~fs, and o~ im~o~
~ffaces which dram directly into ~ ~o~ ~ain, excl~in8 i~
infilvation de~ces desired to infil~te ~st (~A) of ~ ~ff.

~ An ~itional level of effort is ~co~ded for ~j~ ~ich ~y ~ a threat to a ~nsitive
If the environmental ~vtew (CEQ~PA) or any other renew of ~e ~o
the proximl~’ of or me) directly or indirectly im~ct a ~ns~tive a~a, ~mplemen~tion of additional �onUol mea~s
should ~ implemented to reduce ~e ~tential im~ct to a level of insi~ifi~e.
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TABLE 3

SUMMARY OF INDUSTRIAL AND COMMERCIAL
POST-CONSTRUCTION BMP SELECTION~

SITE SIZE
(ACREAGE)s BASELINE BMPs ADDITIONAL BMPs’

I. Ore.~� Corncob I. Roof Dov~upo~
2. Tr~h Contmb Z Velt’~ed Swal~

2
4. F~I ~ ~

NPDES St~ W~ ~ ~
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A’~rACHMENT A.I

RECOMMENDED PROCEDURES FOR IMPLEMENTATION OF
STORM WATER QUALITY CONTROLS

INTRODUCTION

The purpose of these procedures is to recommend general guidelines for coordinating the
implementation of storm water quality plans, policies, and best management practices (BMPs)
wzth existing planning and permitting procedures. These procedures provide a model. Each
local government should take and modify these procedures, if necessary, to reflect their
respective planning and permitting procedures. For example, an entity’s "personalized"
procedures manual could identify the departments and staff positions involved (e.g., planning,
community development, building, and public works) and appropriate responsibilities and
duties. Other changes may include modification of the procedures chart to more clearly
represent specific local government requirements.

STORM WATER QUALITY CONTROLS AND THE PLANNING PROCESS

This section recommends the procedure to integrate storm water quality plans, policies and
best management practices (BMPs) into the planning and permitting process. The goal is to
minimize impacts from projects during the site planning and design phase by the developers
and local government staff responsible for reviewing and approving projects. Pro-active and
preventive action results in reduced costs for the developer and more reliable pollution
control. For example, by using appropriate site planning techniques (e.g., minimizing the use

A developer should be provided information on storm water management plans, policies and

BMPs during the pre-design, planning phase of a project. For small projects that may not go
through the planning phase, local government staff should provide information on storm water
management plans, policies, and BMPs when permit application materials are requested.
Efforts in the early pre-design, planning phase are likely to result in more permit applications
that address plans and policies and include appropriate BMPs. Proper guidance during the
planning phase ensures that project development and design is an interactive, rather than a
reactive, process. Developers benefit by learning about requirements that may have been
costly to comply with if design were at a later stage, and agencies benefit by ensuring that
permitting proceeds in a smooth fashion. If necessary, local government staff should take
advantage of additional opportunities to insure consideration of adequate storm water quality
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plans, policies and BMPs prior to the permit application phase; during preparation and after "’ Lsubmittal of preliminary plans and/or tentative plans, developers can be reminded or advised
further of general requirements, recommendations and necessanj changes in project design.

Early Information Distribution

Local governments should develop brochures, fact sheets, etc. to distribute at department

2
of’rices, permit counters and by mail. These documents should summarize the process and
requirements/recommendations for incorporating storm water quality plans, policies and BMPs
into projects.

Informal Meeting

Local government staff can use informal meetings, typically used to identi~y required permits
and approvals, to convey information to the deve!oper regarding storm water quality plans,
policies, and BMPs.

Preliminary Plan

BMPs appropriate to the project should be included in a preliminary plan. BMPs to be
considered at this phase include site planning, constr~ction phase BMPs, and post-construction ’source control BMPs and treatment control BMPs. The BMPs proposed should be based on
the type of" development under consideration (indicating how and what pollutants might be
generated), and site characteristics, such as slope and soil types.

U
Local government staff need to ensure that the BMPs chosen are appropriate for the type of
project proposed. The preliminary plan may need to be reviewed by several entities (e.g.,
public works, building departments). Following review of the submittal, staff should respond
to the preliminary plan regarding the following issues:

1. Are the BMPs selected appropriate? If the BMPs need to be reconsidered, an explanation U
should be provided. It may be necessary for the staff and developer to work through the
B~4P selection process together.

2. Is responsibility for short and long term maintenance addressed? No BMP should be
approved until either the agency or the developer or a third party accepts these
responsibilities.

Tentative Plata

r-
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Discussions with the developer during the preliminary plan stage should be the basis of the
selection and layout of storm water quality BMPs. The revised plan, or tentative plan, should
clearly indicate the type and location of BMPs to be used on the topographic map submitted
as the tentative plan. Accompanying text explaining the BMPs proposed should be attached if
further explanation is necessary. This may be the appropriate time for a public works
engineer to review the plans and specify design criteria appropriate for use in designing the
proposed BMPs. Following review of the tentative plan, further changes may need to be
requested. The local government staff" should emphasize the importance of" including all
changes required or agreed to by the developer during permit application review in the final
plans.

Application for Permits

Projects with conditional approval should submit storm water quali~ control information
along with applications for required permits and submittal of an erosion control plan. Refer to
section B.4. Reporling Erosion and Storm Waler Control Strategies in the TAC
Recommendations for items that should be included. In addition, all projects should be
required to submit a brief plan describing construction BMPs to be used to prevent storm
water pollution by sediment from denuded or stockpile areas, fluids leaking from heav~
equipment, runoff from stored materials such as bags of plaster, etc.

Inspection and Enforcement

Site inspections and enforcement actions, usually performed by field inspectors as part of
administration of grading and building permits, should also be performed to ensure storm
water quality BMPs are being used during the construction phase and are installed for the
post-construction phase, as indicated on plans and in permits. Local government staff’
responsible for inspections should be trained to veri~y proper use of BMPs.

IMPLEMENTATION OF PROCEDURES BY LOCAL GOVERNMENTS

The general, procedural recommendations described will be most effective if they are fit to an
agency’s specific situation by assigning responsible departments and/or staff members to each
step. The following steps are suggested to tailor the preceding recommendations to your
agency’s specific needs:

* Construct a Flow Chart to Match Your Planning/Permitting Process

Clearly identify each of these steps and phases in one flowchart. If you have never done this
before, this exercise should result in an informative outline of your planning process that will

2o
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highlight any existing problem areas as well as provide an excellent educational tool for the
public.

Distribute the Storm Water Qualin/Control Tasks to Fit Your Flow Chart

Identify the specific storm water quality control tasks to be performed at different points in
the planning/permitting process, then allocate the tasks to the appropriate steps in the
planning/permitting process flow chart. Take care to comply with the goal of implementing
storm water qualit7 controls as early in the process as possible. Remember--storm water
quality contro]s should be considered during the site planning and design phase, not "tacked
on" after the fact.

:. ¯ Designate Responsible Departments and Individuals

To ensure that each storm water qualit~ control task is accomplished, designate responsible
departments and staff’. Label each task on your planning/permitting process flow chart with
the responsible department and staff member(s). Finally, make sure that the people involved
in implementing these steps receive adequate training to fulfill their new tasks.

.:

¯ Identify and Address Necessary Policy Decisions

.Some task items may require more than simple training to implement; decision makers may
need to make policy level determinations. For example, before requiring developers to build
treatment control BMPs, a jurisdiction wall need to define a maintenance policy. The
maintenance policy, in turn, will have funding-related consequences. Another potential issue
may be use of regional facilities. Identifying and addressing all these issues up front will
prevent the planning/permitting process from bogging down once implementation of a storm
water quality controls for new developments begins.

R0033947



ATTACHMENT B

REVISED ENVIRONMENTAL CHECKLIST
ENVIRONMENTAL IMPACTS/NON-IMPACTS

CEOA, in Section 15063.{f), Initial Study Format, states that these forms are only suggested, and public agencies are free
to devise their own format for an Initial Study.

This Environmental Checklist Form has been revised to include recommended changes to facilitate consideration of storm
water (and other water quality issues) in environmental determinations on proposed projects. Recommended changes
from the standard form are typed in underline end bold. You may use this example directly, or revise your existing
standard forms similarly.

NOTE:

Summarizeconclusionsforeech(EARTH, AIR, etc.)withsupporfinge~qdence., whytheretsthepotentialfor(POT.),
why there is (YES), or why there is not (NO) - ¯ significant enWronmental impact. Use the space provided at the
end of each section, or add an attachment with a clear reference.

Use information such as other reports, plans or studies as supporting evidence. Add persons/egencie~ contacfe~
Inclurle mitigation measures. Include a mitigation monitoring program as an appendix.

5.1 Unstable earth conditions or in geologic substructures?

5.2 Disruptions, displacements, compaction or overcovering of the soil?

5.3 Change in topography or ground surface relief features?

5.4 The destruction, covering, or modification of any unique geologic or physical
features?

5.5 Any increase in wind or water erosion of soils, either on- or off-site?

5.6 Changes in the deposition or erosion of beach sands, or changes in siltation
which may modify the channel of a river or stream, or the bed of the ocean
or any bay, inlet or lake?

5.7 Exposure of people and property to geologic hazards such as earthquakes,
landslides, mudslides, ground failure, or similar hazard?

EARTH: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?
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6. I Substantial air ~issions or det~rat~n of amb~t

6,2 The ueation of ob~b~ ~o~?
6.3 AIt~ation of air mov~t, moisture, ~ t~ature, or .~y

climate, ~th~ ~ly or r~y?

~R: Conclusions w/~ce - ~ns ~nta~. Mon~orin~itigat~n

7.1 Changes in currents, or the course or direction of water movements, in
either marine or fresh waters,_g£js~j~9~l~

7.2 Changes in absorption rates, drainage patterns, or the rate and amount of
surface runoff?

7.3 Alterations to the course or flow of flood patterns?

7.4 Change in the amount of surface water in any water body~

7.5 Discharge into surface waters, or in any alteration of surface water quardy,
including but not limited to temperature, dissolved oxygen, or turbidity or
other typical storm water pollutants (e.a. sediment fro,-~ �o~tstru~io~.
hydrocarbons and metals from vehicle use. nutrients and oesticl~
~rom landscape maintenance, metals and acidity fro,~ minjr~,_
o¢)erations),

7.6 Alteration of the direction or rate of flow of ground waters?

7.7 Change in the quantity of groundwaters, either through direct additions or
through interception of an aquifer by cuts or excavations?

7.8 Chanae in the quality of qroundwaters throu(lh infiltration
reclaimed water or storm water runoff that has <;ontacted Dollutaq~
from urban, industrial or aqricultural activities~

7,9 Alteration of wetlands in any wav~

7.10 Substantial reduction in the amount of water otherwise available for public
water supplies?

7.11 Exposure of people or property to water related hazards such as flooding
or tidal waves?

R0033949



Attachment B: Proposed Revisions to CEQA Ckecklist

Page

WATER: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?

¥

8.1 Change in the diversity of species, or number of any species of plants
0ncluding trees, shrubs, grass, crops and aquatic plants)?

8.2 Reduction of the numbers of any unique, rare or endangered spedes of
plants?

8.3 Introduction of a new species of plants into an area, or result in ¯ barrier to
the normal replenishment of existing specks? ~

8.4 Reduction in acreaml of w~tlands7

PLANT LIFE: Condusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?

Significant Impact?

Will the proposal result in:
NO POT. YES

9.1 Change in the diversity of species, or number of any species of animals
(birds, land animals including reptiles, fish and shellfish, benthic organisms
or insects)?

9.2 Reduction of the numbers of any unique, rare or endangered species of
animals? ~

9.3 Introduction of a new species of animals into en area, or result in ¯ barrier
to the migration or movement of animals? ~

9.4 Deterioration to existing fish or wildlife habitat?

ANIMAL LIFE: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?
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10. NATURAL RESOURCES:                                             Significant Impact;’

10.1 increased in rate of use of natural resources?

NATURAL RESOURCES: Conclusions w/evidence - Persons contacted, Monitoring/Mitigation Measures?

2

Will the proposal result in:
~’ NO I POT. I YES

11.1 Use of substantial amounts of fuel or energy?

11.2 Substantial increase in demand upon existing sources of energy, or require
the development of new sources of energy?

ENERGY: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?

n
U

12.1 A substantial alteration of the present or planned land use of an area?

12.2 Reduction in acreage of any agricultural crops?

LAND USE: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?
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~e ~

~

..    13. POPU~ON: ~ Slgniflcan~ Impacf? ]

~’l the proposal result ln:
~’" NO ] POT. J YES]

~

13.1 Will the proposal alt~ the location, distribution, d~si~, or gro~h rate of
human population of an area?

POPU~ON: ~onclusions w/~d~ce - Persons conta~. Monitorin~itigation Measure? ~

2

14.1 Will the proposal affect existing housing, or create a demand for additional
hous,ng?

HOUSING: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?

15. TRANSPORTATION/CIRCULATION:                                    Significant Impact?

15.1 Generation of substantial additional vehicular movement?

15.2 Effects on existing parking facilities, or demand for new parking?

15.3 Substantial impact upon existing transportation systems?

15.4 Alteration to present patterns of circulation or movement of people/goods?

15.5 Alterations to waterborne, rail, or air traffic?

15.6 Increases in traffic hazards to motor vehicles, bicyclists or pedestrians?

TRANSPORTATION/CIRCULATION: Conclusions w/evidence. Persons contacted. Monitoring/Mitigation Measures?
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0
_.governmenta/ services in any of the following areas."

16.1 Fire protection?

16.2 Police protection?

116.3 Schools7

- 216.4 Parks or other recreational facilities?

16.5 Maintenance of public facilities, including roads or storm drain facilitig~?

16.6 Other governmental services? -

~UBLIC SERVICES: Conclusions w/evidence. Persons contacted. Monitorincj/Mitigation Measures?

UTILITIES:

17. 1 A need for new systems, or substantial alterations to the area utilities?

17.2 power or natural

~ ,Communication svstems~

17.5 Sewer or septic tanks~

17.._..~6 Storm water drainage or storm wat~ oualilY contr~

17._._.Z ,Solid waste and disD~__~_.?

JTILIT1ES: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?
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18.1 Increases in existing noise levels?

18.2 Exposure of people to severe nob~? ~
1

NOISE: Conclusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?

2

HAZARDS/HUMAN HEAL TH:

19.1 A risk of an explosion or the release of hazardous substances (including,
but not limited to, oil, pesticides, chemicals or radiation) in the event of an ~ ~
accident or upset conditions?

19.2 Possible interference with an emergency evacuation plan?

19.3 Creation of any health hazard or potential health hazard? ~ ~

19.4 Exposure of people to potential health hazards? ~ ~

HAZARDS/HUMAN HEALTH: Condusions w/evidence - Persons contacted. Monitoring/Mitigation Measures?

20.1 The obstruction of any scenic vista or view open to the public, or will the
proposal result in the creation of an aesthetically offensive site open to
public view?

AESTHETICS: Conclusions w/evidence. Persons contacted. Monitoring/Mitigation Measures?
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21.1 The alteration of, or the destruction of, a prehistoric or historic site?
~

21.2 Adverse physical or a~thetic eff~s to a prehistoric or historic building,
stru~ure or obj.?

221.3 Does the proposal have the pot~tial to ~u~ a ph~ical ~ange whi~
would aff~ unique ethnic or ~ural value7

21.4 Restri~ existing religious or sa~ us~ within the potful impa~ area?

:UL~ RE~URCES: Conclusions w/e~dence - Persons conta~. Monitorin~Mitigation Measure?

22. CUMU~V~GR~ INDUCING IMPS:

NO~: Des~be any ~mu/at/~gro~ inducing impa~ that may o~ur due ~o imp~tation of

Identify ch~klist topic r~at~ to ~e imp~ ~nd pro~de ~u~te ~d~.                                     ,

NO~: # there are Mgnificant ~ronmenta/ impa~ cau$~ b~ the proj~ that are unmiD~able
¯ ign/f/cance, de~cribe be/ow #n~ possible pm]~ alt~a~’~ ~at would have le~ ~ronmentM imps.
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24. ~A~MENT ~ M~DAT~Y FINDINGS ~ ~GNIfl~:

NO~: If ~e are significant ~ronm~tal impa~s ~ich cannot be mitigat~ and no f~sible pro~
alt~native; are ~w~/able, th~ ~omplete the mand~to~ finding; of significance and a~a~ to ~i~ Ini~al 5~dy
as an app~dix. This is the fi~t step for sta~ing ~e ~ronm~tal impa~ r~o~ (EIR) pinch.

25. R~ ~D G~E ENVIR~MENT~ ~UMENT ~ES

~s~t of ~:

For purpos~ of implementing S~ion 735.5 of Title 14, ~alifornia ~ode of Regulations: if bas~ on the r~ord
as a whole, the Planner determin~ that implementation of the proj~ des~rib~ herein, will r~ult in ~ang~
to r~our~ A - G list~ below, then a Fish and Ga~ ~u~nt Filing ~ must be ass~s~. ~s~ upon
anal~is using the crit~ia A - G, and information �ontain~ in the r~ord, state conclusions with ~d~ce b~ow.

A) Riparian land, rivers, sWeams, wat~ course, and wetlands und~ s~te and f~al jurisdi~on;
B) Nati~ and non-nati~ plant life and the soil r~uir~ to sustain habitat for fish and
~) Rare and unique plant life and ~ologi~al communiti~ dependent on plant life, and;
D) List~ threaten~ and endang~ plant and animals and the habitat in which they are believ~ to r~ide;
~ All sp~i~ of plant or animals as list~ as prot~ or identifi~ for sp~ial management in the Fish and

Game ~ode, the Public R~ourc~ ~ode, and the Wat~ ~ode, or r~ulations adopt~ th~nd~;
All marine terr~trial sp~i~ subj~ to ~e jurisdi~ion of the ~pa~ment of Fish and Game and
e~ologi~al communiti~ in which ~ey r~ide;

G) All air and wat~ r~ourc~ the d~radation of which will indi~dually or ~mulati~y r~ult in ~e ~ss
of biological dive~i~ among plan~ and animals r~iding in air or watt.

De ~nimis ~ Exemption: ~r purpos~ of impl~enting S~ion 735.~ of the ~alifornia ~ode of R~ulations:
A ~ minimis Exemp~on may be grant~ to the En~ron~ntal ~u~nt ~ if there is substantial ~d~ce,
bas~ on the r~ord as a whole, that there ~11 not be chang~ to the above nam~ r~ourc~ 24.A - G cau~
by implementation of the proj~. Using the above criteria, state ~ondusions with evidence below, and follow
Planning and Building Insp~ion ~a~ent proc~ur~ for filing a ~ minimis ~emption.

~clusi~s:
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24. STATEMENT OF MANDATORY FINDINGS OF SIGNIFICANCE:

NOTE: If there are significant environmental impa~ which cannot be mitigated and no feasible project
alternatives are available, then complete the mandatory findings of significance and attach to this Initial Study
as an appendix. This is the first step for starting the environmental impact report (EIR) plo~ess.

25. FISH AND GAME ENVIRONMENTAL ~MENT FEES

~-~ses~ment of Fee..

For purposes of implementing Section 735.5 of Title 14, California Code of Regulations: if based on the record
as a whole, the Planner determines that implementation of the project described herein, will result in changes
to resources A - G listed below, then a Fish and Game Document Filing Fee must be assessed. Based upon
analysis using the criteria A - G, end information contained in the record, state conclusions with evidence below.

A) Riparian land, rivers, streams, water courses, and wetlands under state and federal jurisdiction;
B) Native and non-native plant life and the soil required to sustain habitat for fish and wildlife;
C) Rare and unique plant life and ecological communities dependent on plant life, and;
D) Listed threatened and endangered plant and animals and the habitat in which they are believed to reside;
E) All species of plant or animals as listed as protected or identified for special management in the Fish and

Game Code, the Public Resources Code, and the Water Code, or regulations adopted thereunder;
F) All marine terrestrial species subject to the jurisdiction of the Department of Fish and Game and the

e<oiogical communities in which they reside;
G) All air and water resources the degradation of which will individually or cumulatively result in the loss

of biological diversity among plants and animals residing in air or water.

De rninirnis Fee Exemption: For purposes of implementing Section 735.S of the California Code of Regulations:
A De minim/~ Exemption may be granted to the Environmental Document Fee if there is substantial evidence,
based on the record as a whole, that there will not be changes to the above named resources 24.A - G caused
by implementation of the project. Using the above criteria, state conclusions with evidence below, and follow
Planning and Building Inspection Department procedures for filing a De minimis Exemption.

Conclusions:

Evidence:
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25.    ADDITIONAL COMMENTS

NOTE: Include topic hearing and numbs.                                                          ’.

2

26. ATTACHED APPENDICES
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PROGRAM SUMMARY FORi ."                                           CONTROL OF RUNOFF FROM URBAN DEVELOPMENT

PURPOSE OF SUMMARY
Staff prepared this summary of programs that may implement the EPA management measures
(MMs) for urban development, construction, and roads, highways, and bridges for the use of
the Technical Advisory Commitlee (TAC). The summary is not an exhaustive survey of
programs down to the detail of regulations and policies, nor does it provide recommendations
on how the MMs should be implemented. Rather it is meant to provide the TAC with a

: quick survey of the programs that already exist to implement the subject MMs, and to point
’ the TAC towards some possible gaps in implementation. These programs are generally
~ embodied in the enabling statutes, regulations, ordinances, and plans of local, state, and

federal agencies. This summary was given to the TAC in the beginning of the process.

State Water Resources Control Board/Regional Water Qualit~ Control Boards

California P0rter-Colo~ne Water Oualiw Control Act (Porter-Cologne]
The Porter-Cologne Water Quality Act is the principal law governing water quality regulation
in California. This statute established the State Water Resources Control Board and nine
regional water quality control boards which are charged with implementing its provisions.
The Porter-Cologne Act, applicable to both surface and ground waters, is designed to protect
the beneficial uses of the State’s waters through the establishment of water quality control
standards and the implementation of water quality control plans.

Water Ouality Control Pl~,~
Each of the Regional Water Boards has adopted a Water Quality Control Plan (Basin Plan)
which describes and directs the regulation of water quality in its region. Basin Plans describe
the beneficial uses of waters within the region, set water quality standards to protect those
uses and lay out an implementation program to ensure that the standards are met.

..Waste Disehar~e Requirement~
The State and Regional Water Boards may issue waste discharge requirements under the
authority of the Porter-Cologne Water Quality Control Act for any discharge or proposed
discharge of waste to waters of the state. The requirements must take into consideration the
beneficial uses to be protected, the water quality objectives, and other waste discharges.

~ompliance with Managemen~ Practices. Porter-Cologne limits how Regional Water Boards
can require use of management practices¯ Ordinarily, WDRs and other Porter-Cologne orders
may not "specify the design, location, type of construction, or particular manner in which
compliance may be had," but must allow compliance "in any lawful manner." (Cal. Water
Code §13360.) Thus, WDRs ordinarily specify the allowable discharge or resulting condition
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of" receiving water, rather than the manner by which those results are to be achieved.

LHowever, the Regional Water Boards may set discharge limitations such that the only
practical way to comply is to use management practices. Discharge prohibitions and other
limitations on the volume, characterist,cs, area, or timing of" discharge are not affected by this
statutory constraint. Regional Water Boards may also waive WDRs for a specific discharge
or a category of discharges, upon condition that identified management practices are followed.

1
Water Quality lnvestigationsi The State and Regional Water Boards can conduct

2investigations into water quality, directly or in cooperation with other agencies. They may
also require that dischargers carry out water quality investigations, and may require any state
or local agency to investigate and report on water qualily issues, even if that agency is not a
discharger.

Clean Water Act
The Federal Water Pollution Control Act of 1972, commonly referred to as the Clean Water

Act (CWA) required states to establish water quality standards for both municipal and
industrial dischargers. Technology-based standards prescribe minimum standards of
performance for municipal and industrial point source dischargers without regard to the
quality of the receiving waters. Effluent limits require the application of "best practicable
control technology currently a~lable... , known as BPT limits and industrial dischargers areaV " "
required to install the "...best available technology economically achievable...’(BAT limits).
The CWA established the National Pollutant Discharge Elimination System (NPDES) permit " ¯
program. NPDES permits are designed to be the key to enforcing the effluent limitations and
water quality standards. All point source dischargers are required to obtain permits. The

UState and Regional boards have been delegated the responsibility for issuing NPDES permits
to control discharges to surface waters of the United States.

NPDES Storm Water Permit Program
The 1987 Amendments to the CWA set forth new provisions to require permits for the

discharge of storm water from separate storm sewers for both municipal and industrial
dischargers. Pursuant to the CWA Reauthorization in 1987, the USEPA promulgated
regulations (Phase I) for storm water discharges in November 1990. The regulations list thetypes of storm water discharges for which NPDES permits are required. These include                   ~,~

discharges from municipal separate storm drain ~stems serving populations of 100,000 or
more, discharges associated with certain specific industrial activities, discharges from
construction activities that result in the disturbance of five acres total land, and discharges that
contribute to violations of water quality standards or are significant contributors of pollutants
to receiving waters.
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General ]ndustrial Activities Storm Water Permit: in November of’ ]991, the State Water
Board adopted the General Industrial Activities Storm Water Permit covering all categories of
industrial activities required to be permitted under federal regulations, except construction
activities. Federal regulations require industrial dischargers to control and eliminate the
sources of" pollutants in storm water through the development and implementation of storm
water pollution prevention plans (SWPPP). The objectives of the SWPPP are to help identify
the sources of pollution that affect the quality of’ industrial storm water discharges and
describe the implementation of practices to reduce pollutants in industrial storm water
discharges. The SWPPP must include source control BMPs and as necessary, treatment
control BMPs which will constitute BAT and BCT, and will achieve compliance with water
quality standards.

C~eneral Construction Activities Storm Water Permit: On August 20, 1992, the State Water
Board adopted the General Construction Activity Storm Water Permit. Permits are required
for all storm water discharges associated with construction activities resulting in disturbances
of five or more acres including clearing, grading, and excavation. The requirements in the
construction general permit are very similar to the industrial general permit. The focus,
however is to control the discharge of sediment and building materials in storm waters.
Required elements of the SWPPP include site description, erosion and sediment controls,
waste disposal, implementation of approved local plans, proposed post construction controls,
and non-storm water management.

Municipal Stormwater Permit: Federal regulations authorize the issuance of system-wide or
jurisdiction-wide municipal permits. Participants in the program are responsible for
development and implementation of storm water management plans (SWMP) to prevent the
pollution of storm water within the permitted areas. The SWMP must detail how the
permittee will eliminate non-storm water discharges; and apply best management practices, to
the maximum extent practicable, to prevent storm water pollution.

Significant sources of polluted runoff which are not presently covered by the NPDES federal
stormwater regulations include municipalities with populations under 100,000, construction
sites less than five acres in size, and commercial and small industrial sites not specifically
listed in statute such as automobile service stations.

Section 404 Permits for Dredged and Fill Material~
Under CWA Section 404, the U.S. Army Corps of Engineers (ACOE) issues permits to
regulate discharges of dredged or fill material to "waters of the United States’. "Waters of
the United States includes most surface waters, including territorial seas, rivers, streams,
tributaries, lakes, ponds, and wetlands adjacent to such water bodies. The ACOE issues
general Nationwide Permits (NWPs) for classes of activities which it believes pose only minor
threats to the environment and individual permits for activities not covered under the NWPs.
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As a condition of" permit approval, the applicant is required to obtain Section 40l Water
Quality Certification from the State Water Resources Control Board.

Section 401 State Wa~er 0ualitv Certifiea~i0~-
Clean Water Act Section 401 allows the State to deny or grant water quality certification for
any activity which may result in a discharge to navigable waters and which requires a federal
permit or license. Certification means that the permitted activity will comply with State and
federal water quality standards, including designated beneficial uses, water quality objectives,
and the State’s antidegradation policy. The State may deny certification, certify the activity as
proposed, certify with conditions,or waive certification.

California Coastal Commission
The Coastal Commission was created by the voters of the State in 1972 and was made a
permanent State agency by the Legislature in 1976, through the passage of the Coastal Act.
The Commission’s area of jurisdiction is the coastal zone, which generally extends seaward to
the Safe’s three mile limit, in urban areas 1000 yards or less inland from the mean high tide,
and in rural areas may extend inland for several miles. The coastal zon~ does not include
any of San Francisco Bay and the Delta.

New development in the coastal zone requires a permit from the Commission, or from a city
or county once the Commission has certified the Local Coastal Program. The Commission
has no jurisdiction over existing urban development. Within State tidelands, however, the
Commission retains permanent permitting authority. Condition~ can be attached to coastal
permits to require projects to mitigate the potential impacts of urban runoff or hydrologic
modification.

To receive a coastal permit, a project must be found to be consistent with the Coastal Act,
which includes several policies that address water quality. The Coastal Act policies do not
specifically mention nonpoint source pollution, but instead generally require the protection of
coastal marine waters, coastal streams, wetlands, and groundwater, as well as the protection of
biological populations that inhabit those waters. Therefore, when an application for
development is reviewed, impacts from urban runoff are considered, but there are no specific
standards. It is important to note that Section 30412 of the Coastal Act states that the State
and Regional Water Boards have the sole authority to set water quality standards. Finally,
when the Commission reviews a Local Coastal Program, it can require that there are local
ordinances in place that require management measures such as erosion control plans and
protection of sensitive water bodies.

San Francisco Bay Conservation and Development Commission (BCDC)
BCDC’s jurisdiction is San Francisco Bay, Suisun Bay, and 100 feet inland from the mean
high tide line of these bays. Within this area, a permit must be obtained for any filling or

4
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"
dredging. Their enabling statute, the MacAteer-Petris Act (1967), allows the fill or

¯ " destruction of‘ wetlands only under very limited circumstances. BCDC’s authority over new
development proposals within the ]00 foot upland area is very limited, and since they have no
jurisdiction over activities beyond this area, their ability to control the impacts of" NPS
pollution on the bay is limited.

Department of‘ Fish and Game
In their role as protectors of" the fish and wildiif‘e resources of‘ the state, the Department of‘
Fish and Game (DFG) has two aspects of their enforcement program that directly concerns
wetlands and riparian areas. The first stems from Section 1600 or the Fish and Game Code
which requires a Section 1601 or 1603 agreement from DFG for any stream alteration. The
other relevant aspect of" DFG’s program is enforcement of Section 56S0 of‘ the Fish and Game
(:ode which concerns disposing or discharging of‘ a pollutant into a water course. A typical
enforcement action in this area would be against a person who has dumped crankcase oil into
a stream.

Air Resources Control Board/Air Qualit~ Management Districtl
The California Air Resources Control Board (CARB) is responsible for setting emissions
standards for air pollutants, In addition to regulating industrial point source controls, the
CARB is the lead agency for several programs targeted at reducing vehicle emissions such as
the "Smog Check" program, and "Low Emission Vehicle" program.

Con~:esti0n N4ana~emcnt A~zenciL~
In addition to atmospheric deposition, several heavy metals and other toxic substances, and
sediment-borne pollutants associated with automobiles and related activities are significant
contributors to the degradation of water quality. Counties with a metropolitan population
greater than 100,000 are required to form a Congestion Management Agency (CMA). The
CMA ,s responsible for the development of a Congestion Management Plan (CMP). As part
of the CMP, the agency must address the impacts of land use decisions on regional
transportation systems, trip reduction ordinances, and public transit services. Coordination
with the CMA could assist polluhon reduction effor~

Integrated Waste Management Board/Local Solid Waste Management Agencies
The 1989 amendments to Division 30 of the Public Resources Code (Waste Management) set
forth the goal of a 50% reduction by the year 2000 of solid waste reaching the landfill. Local
governments are required to implement source reduction, and composting programs to achieve
this goal. Examples of programs implemented at either the State or local level include,
household hazardous waste collection, used oil recycling, and public education.
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local Government
Local government has broad power to control new development through the General Plan, the
Subdivision Map Act. the California Environmental Quality Act. and their police powers (to
protect the health and safety of the public). State General Plan law (Government Code
Sections 65000-66025) requires that each local government prepare a General Plan and adopt
ordinances to implement the plan policies. Of the mandated elements of the general plan,
there are two that directly address water quality, the conservation element and the open space
element. The conservation element requires the conservation of water resources, and may
also cover the control of pollution of streams, regulation of the use of land in stream
channels and the protection of watersheds. The open space element is supposed to provide
for the preservation of habitats and water bodies.

The city or county’s zoning ordinances are to be used to assure implementation of the
General Plan. These ordinances can regulate grading, erosion control, wetland and riparian
setbacks, and control of runoff. In addition to the zoning ordinances, the city or county can
use their building code, fire code, and plumbing code to regulate existing and new
development.

The California Environmental Qualily A~
Known as CEQA, this law requires the lead agency, usually a city or county, to prepare an
environmental impact report if a proposed project could have a significant impact on the
environment. NPS pollution is not specifically mentioned in the statute, however, it is
addressed in three places in CEQA.

Section 15206 states that a project of statewide, regional, or areawide significance shall be
denied if the project would interfere with attainment of regional water quality standards as
stated in an approved Section 208 plan. This section does not require consistency with
Regional Water Board basin plans however. The second place water quality is addressed in
CEQA is in the Environmental Information Form filled out by the applicant for a project. As
part of" this form, the applicant is supposed to answer "yes" or "no" to questions about
whether the project would change features of water bodies, drainage patterns, or be sited on
filled land or slopes of l0 percent or more. The third place is in the critical Environmental
Checklist Form which must be completed by the lead agency. This form has a series of
questions about the project’s potential impact on water, which include effects on drainage
courses, rates of absorption, and alteration of water quality.

Except in special circumstances, all of the adverse environmental effects of a proposed must
be mitigated to a level of insignificance in order for a city or county to approve the project.
Other agencies that must subsequently approve the project, such as the Coastal Commission
and Fish and Game, utilize the environmental documentation generated by the CEQA process,
further indicating the importance of the process.

6
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’
The Subdivision Map Act
This part of the Government (2ode has two sections that local government can use to control
of NPS pollution. Section 6641 i requires that each Ioca~ government adopt a subdivision
ordinance which "shall specifically provide for proper grading and erosion control, including
the prevention of sedimentation or damage to off’site property. Section 66474 states that a
city or county shall den7 approval of" a tentative subdivision map if it makes the finding,
among other things, that "the design of the subdivision or the proposed improvements are
likely to cause substantial environmental damage or substantially and avoidably injure fish
and or wddlife or their habitat. There is no other specific mention of water quality or natural
resources in the Subdivision Map Act, perhaps because subdivisions must also be consistent
wzth the General Plan and they are sub/ect to review under the CEQA.

Federal Highway Administration (FHWA)
The FHWA administers the funding for roads, highways and bridges provided through the
]ntermodal Surface Transportation Efficiency Act. The FHWA sets guidance for use of these
funds, including water quality related issues such as sediment control and stormwater runoff’.

American Association of State Highway Transportation Officials (AASHTO)
AASHTO has developed standard guidance for States to follow in constructing and
maintaining roads, highways and bridges. Some of this guidance addresses water quality
issues.

OTHER AGENCIES
There are a number of other state and federal agencies that are involved in the regulation of

Dw[activities that concern NPS pollution, such as the California Department of Pesticide

URegulation, California Department of Toxic Substance (2ontrol, and the U.S. Fish and Wildlife
Servzce. However, sta£f did not have time to review and summarize their programs for thisreport.                                                                                     ~,~
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.-
CZARA COASTAL NONPOINT POLLUTION CONTROL PROGRAM

and the
NPDES STORM WATER PERMIT

Historically, there have always been overlaps and ambiguity be~veen programs designed to
control urban runoff" nonpoint sources and those designed to control urban runoff" point
sources (storm water). For example, runoff" may often originate as a nonpoint source but
ultimately be channelized and become a point source. NPDES permits are required for and
issued to point source discharges. Nonpoint sources are sources of pollutant discharges that
do not meet the regulatory definition of point source, and as such are not required to be
covered by a NPDES permit.

Point source is defined (40 CFR Part 122.2) as any discernible, confined, and
discrete conveyance, including but not iimiled to any pipe. ditch, channel,
tunnel, conduit .... from which pollutants are or may be discharged.

Storm drain system discharges are considered point source discharges in accordance with the
regulatory definition. Section 402(p) of the Clean Water Act establishes permit requirements
for certain municipal and industrial storm water discharges. Section 6217 of CZARA requires
USEPA to promulgate and states to implement management measures to control nonpoint
pollution in coastal waters. The discussion below is intended to clarify the relationship
between these two programs and describe the scope and applicability of the coastal nonpoint
program to urban runoff.

The storm water permit program is a two-phased program enacted by Congress in 1987 under
Section 402(p) of the Clean Water Act. Under Phase !, National Pollutant Discharge
Elimination System (NPDES) permits are required to be issued for municipal separate s~orm
sewers serving large or medium-sized populations (greater than 250,000 or 100,000 people,
respectively), and for storm water discharges associated with industrial activity. Permits are
also to be issued on a case-by-case basis, if USEPA or a state determines that a storm water
discharge contributes to a violation of a water quality standard or is a significant contributor
of pollutants to waters of the United States. All other storm water discharges are excluded
from coverage under NPDES permits at this time. Under Phase II, USEPA is expected to
issue regulations which apply to all other storm water discharges.

Section 6217 of CZARA requires states to develop coastal nonpoint pollution control
programs that are in conformity with the Section 6217 (g) guidance management measures
[(g) Guidance] published by USEPA. Although the (g) Guidance includes measures to
address certain urban runoff, all storm water discharges that are covered by Phase I of the
NPDES storm water permit program are excluded from coverage under the (g) Guidance.
These include any discharge from a municipal separate storm sewer systems serving a
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0
Storm Water Permit                                                ..

population of I00,000 or more, any point source discharge associated with a permitted - L
industrial activitT, any discharge which has already been permitted, and any discharge for
which USEPA or the state makes a determination that the storm water discharge contributes
to a violation of a water quali~ standard or is a significant contributor of pollutants to waters
of the United States.

1
At present, USEPA has not yet promulgated its regulations that would designate additional

2storm water discharges, beyond those regulated in Phase l, that will be required to be
regulated under Phase II. It is thus not possible to determine at this point which additional
storm water discharges may be regulated by the NPDES program and which will not.
Furthermore, due to the great number of such discharges, it is likely that it would take many
years to permit all of’ these discharges, even if’ USEPA allows for relatively expeditious state
permitting approaches such as the use of general permits. Therefore, discharges that
potentially may be ultimately covered by Phase I! of’ the storm water permits program are
covered by the management measures guidance and must be addressed by the coastal
nenpoint pollution control program. Any storm water discharge that ultimately is issued an
NPDES permit vail become exempt from this guidance and from the coastal nonpoint
pollution control program at the time that the permit is issued.

In addition, other activities are exempt from the NPDES permit requirements and thus are
covered by the coastal nonpoint pollution control program. Most important, construction
activities on sites less than five acres, which are not currently covered by the NPDES Phase I
storm water requirements, are covered by the coastal nonpoint pollution control program.

U
Similarly, discharges from wholesale, retml, service or commercial activities, including gas
stations, which are not covered by Phase 1 of the NPDES storm water program, are covered
instead by the coastal nonpoint pollution control program.

Table 1 provides a comparison of pollution sources covered by CZARA management
measures versus NPDES storm water permits. Note that certain sources, such as service
stations, are marked with a conditional no (denoted by footnote 3) in the Covered by NPDES
Permit column. As noted in footnote 3, sources such as service stations may be regulated
through the storm water management programs of permitted municipalities. Location of a
source within an area covered by a municipal storm water permit in and of itself does not
exempt the source from coverage under the CZARA management measures. Rather, such
sources must be explicitly identified and addressed by storm water management programs of
permitted municipalities in order to be considered covered by a NPDES permit. Otherwise,
they are subject to the CZAR.A management measures, in principle, all of the footnote 3
sources should be covered by storm water management programs of permitted municipalities,
but if they are not explicitly covered, which is often the case, they are subject to the CZARA
management measures.

2
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Attachment D: CZARA Cots~al Nonpoint Pollution Control Program and the NPDES V
.. Storm Water Permit

O
." it is important to emphasize that while different legal authorities may apply to different

Lsituations, the goals of’ the NPDE$ and CZARA programs are complementary. Table 2
provides a side-by-side comparison of’ the NPDE$ and CZARA requirements. Many of’ the
techniques and practices used to control urban runoff are equally applicable to both programs.
In the interest of" consistency and comprehensiveness, states have the option to implement the
(g) Guidance management measures throughout the state’s coastal zone, including Phase i

1storm water areas, as long as the NPDES requirements are met for areas subject to NPDES
reqmrements. In general, states are being encouraged to develop consistent approaches to

2addressing urban runoff throughout their coastal zones.

2
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V
Table 1. Comparison of pollution sources covered by CZARA

¯ " Management Measures and NPDES Storm Water Permits
L
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I. The Regional Water Quality Contsol Board may permit e municipal r.om~ d~in syst~n serving a population
less than I00.000 on e case-by-case review upon considering the physical interconnections between the storm
drain systems, the locations of the discharge relative to larger municipal storm drain system, the quantity and
nature of the pollutants, the nature of the receiving waters, or the boundaries of a legion def’med by ¯ storm
water management region¯I authority.

The pollution prevention plan required as part of a NPDES permit for a construction site must include a
description of "storm water management" measures that will be operated after construction is enmplete.
According to the Final NPDES General Permit for Storm Water Discharges from Construction Sites: Fact Sheet,
"EPA anticipates that storm water management measures at many sites will be able to provide for the removal
of at lea~t 80 percent of total suspended so~ids," consistent with the CZARA New Development Management
Measure. The NPDES permit conditions address only installer/on of storm water management measures and not
future alterations operation, or maintenance.

2. Includes cicaring, grading and excavation activities except: operations that result in the disturbance of lass
than five acres of total land area which are not part of a larger corm¯on plan of development or sale.

3. May be regulated through the storm water management progxams of Phase I medium-large muni©ipafitie,
(> i 00,000).

4. The regulatory detrmition of storm water discharge associated with industrial activity identifies ! ! categories
of industrial facilities.

5. Includes vehicle rehabilitation, mechanical repairs, painting fueling, lubrication, equipment cleaning
operations, airport de-icing operations, for the following: railroad transportation, !ocal and suburban U’ansit,
motor freight and warehousing, U.S. Postal Service, water transportation, transportation by air, and petroleum
bulk stations and terminals.

6. Di~u~ed in Pollution Prevention Management Measure - to be included in CZARA coastal NPS programs
when not a part of NPDES storm water management program or combined sewer overflow. NPDES storm
water program applies primarily to illicit indus~al discharges to storm water systemt
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Table 2
MUNICIPAL STORM WATER MANAGEMENT PROGRAMS

ILLICIT DISCHARGE PROHIBITION

¯ ¯ NPDES Regulations [40 CFR 122.26(d)(2)(iv)(B)] Coasta] Nonpoint Pollution Control Program

¯ Detect and remove il~cit discharges and improper ¯ Pollution Prevention Marmgement Measure
dL~’posal into storm drains

¯ Household hazardous chemicals
¯ Other pollutants (floatables, oil, etc.)

INDUSTR/AIJCOMMERCIAL SOURCES

Coastal Nonpoint Pollution Control ProgramNPDESRegulations CFR122.26(d)(2)(iv)(C)]

¯ Mor.ltor and control pollutants in storm water ¯ Pollution Prevention Management Measure
discharges from industr~ facilities

¯ Pollution prevention and education to
reduce pollutants generated from
commercial activities including parking lots,
ffas stations, and other entities not under
NPDES purview

NEW DEVELOPMENT / REDEVELOPMENT

NPDES Regu~tions [40 CFR 122.26(d)(2)(iv)(A)(2)]            Coastal Nonpoint Pollution Control Program

¯ Planning procedures including a comprehensive ¯ New Development Management Measure
master plan to reduce discharge of pollutants from ¯ Post-construction runoff
areas of development and significant ¯ Watershed Protection Management Measure

"redevelopment. (Post-construction) ¯ Watershed-based development planning
¯ Site Development Management Measure

NPDES Regulations [40 CFR 122.26(d)(2)6v)(D)] ¯ Site design limitations
¯ Construction Site Erosion and Sediment

¯ Implement and maintain structural and non- Control Management Measure
structural BMPs to reduce pollutants in storm ¯ Construction Site Chemical Control
water runoff from construction sites. Management Measure
¯ Site planning procadm’es
¯ BMP requirements
¯ Inspection and enforcement
¯ Education and training

PUBLIC WORKS A~-rlvrl]f_.S

NPDES Regtdations [40 CFR 122.26{d)(2)(iv)(’D)] Coastal Nonpoint Pollution Control Program

¯ Storm drain system and structural control ¯ Existing Development Management Measure
maintenance ¯ Operation and maintenance activities¯ Practices for operation and maintenance of public * Opportunities for retro-fitting
streets, roads, and highways ¯ Coordination with flood control

.. ¯ Procedures to assess water quality impacts of flood ¯ Pollution Prevention Management Measure
control projects and retrofitting of existing ¯ Lawn and garden activities
structures , ¯ Turf management

"- ¯ Control application of pesticide~, herbicides, and ¯ Roads, Highways, and Bridges Management
fertilizers in public right-of-ways, at municipal Measures
facilities~ and by commercial applicators
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ATTACHMENT E

TECHNICAL ADVISORY COMMITTEE

URBAN DEVELOPMENT

Ma~ Gold
Bill AIImysud Heal lhc
California Coastal Commission 1640 FiSh St., Suile 112
92] l]lh St~t, R~m 1200 Santa Monica,
S~r~ento, CA 9~814-2~22 Tel.# (213) ~944~52
Tel# (916) 44~0~6, F~ (9]6) ~24~8~2

D~n Ba~r Dist~ct Engin~
8710 Mr. V~on Ro~ Pl~ccr ~oun~ FI~ ~on~l d
~ubum, ~A 9~603 and Wal~ ~ons~atioa
Tel. ~ ~ (916) 889-9239 11444 B Argue

D~Wi~ C~ter
D~e B~[ Auburn, CA

~770 F~on Blvd., Ste 1~ John Hunter
Sacramento, CA 9~822-2911 CALIFORNIA BUILD~G INDUSTRY
Tel ~ (916) 4~3~634, F~ 433~652 ASSOCIATION

1107 ~h St.
Ga~ B~llard S~ento, CA 95gi4
USDA SOIL CONSERVATION SERVICE Tel. ~ (916)443-7933
2121-C 2nd S~
Daws, CA 95616 "Michelle K~

. Tel. # (916) 757-8255 Suff~d~ Foundations
122 So.

"J~om Ch~s~ S~ Clemente, CA 92672
~ve~ide Coun~ FI~ Con~l Tel. fl(714~92.8170, F~ 492-8142
~d Water Conse~ation Dis~

!~5 M~ S~ Marie Lafer
Rivenide, CA 92501-1719 State Wat~ Resou~ Con~l Bo~
Tel. 8 (909) 275-1273, F~ fl 788-~65 Division of Water ~i~

901 P S~
Eve~ ~Lame S~to, CA 95814
NaOmi R~ou~s ~fen~ Council Tel.fl (916) 657~26,
6310 S~ Vic~le, Sui~ 250
Los Angel~, CA 90048 Libby Lm~
Tel. ~ (213) 934~900 Envimnm~ Health Co~ifion

1717 Ketmer Bird, No
S~ Diego, CA 92101
Tel.~ (619) 235-0281, F~ 232-3670

* Corresponding part~o~pant
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Steven Maki
"Wando SmithMonterey County Planning and Building
Regional Water Quality Control BoardInspection Department
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2010 Iowa Avenue, Suite 100Salinas, CA 93902
Riverside, CA 92507-2409Tel. # (408) 759-6600, Fax J 759-9620
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0 0

LThe statements and conclusions of this Handbook are those of the Grantee and not necessarily those of
the State of California. The mention of commercial products, their source, or their use in connection
with material reported herein is not to be cortstrued as either an actual or implied endorsement of such
products.

This Handbook was produced and published by the Storm Water Quality Task Force, an advisory body                  1
of mumcipal agencies regulated by the storm water program. This Handbook is not a publication of                    ’~
the State Water Resources Control Board or any Regional Water Quality Control Board, and none of
these Boards has specifically endorsed the contents thereof. The purpose of this Handbook is to assist
the members of the Task Force and other dischargers subject to storm water permits, in attaining
compliance with such permits.
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The Municipal Best Management Practices (BMPs) Handbook presents specific guidance on selecting
best management practices for reducing pollutants in storm water discharges from urbanized areas.
The primary audience of the handbook is the municipality responsible for developing a storm water
management program under its NPDES storm water permit. The handbook outlines a six step decision               1

making process for developing a municipal storm water management program. More importantly the
handbook identifies a process for selecting source and treatment control BMPs that become a part of
the municipality’s storm water management program. 2
Detailed fact sheets are provided for the BMPs includes information regarding where they should be
applied, what are the targeted pollutants of the BMP, design criteria (when applicable), and examples
of their application. The handbook also gives guidelines for measuring the BMP performance.
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V
FOREWORD 0

In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act [CWA]) Lwas amended to provide that the discharge of polhitants to waters of the United States from storm
water is effectively prohibited, unless the discharge is in compliance with a National Pollutant
Discharge Elimination (NPDES) permit. The 1987 amendments to the CWA added Section 402(p)
which established a framework for regulating municipal, industrial, and construction storm water
discharges under the NPDES program. In California, these permits are issued through the State Water
Resources Control Board (SWRCB) and the trine Regional Water Quality Control Boards (RWQCB),
In general, municipalities with a population of over 100,000, industries which have been identified by

2

the Environmental Protection Agency to be a probable source of storm water pollutants, and
construction projects that disturb more than five acres must obtain an NPDES permit.

The SWRCB and California members of the American Public Works Association (APWA),
recognizing the complex issues involved with developing and implementing an NPDES permit system
from storm water discharges, formed the APWA Storm Water Quality Task Force to work as a team
to develop a state regulatory program that complies with federal requirements, addresses California’s
unique demography, topography and climatology, and is affordable for the permittee. The Task Force,
in turn, identified the need to have a State handbook to guide permittees in selecting Best Management
Practices (BMPs) to reduce pollutants in storm water discharges. This series of Storm Water Best
Management Practices Handbooks was funded by members of the Task Force and is directed
specifically at developing and implementing storm water quality management programs in California.

The Handbook consists of three volumes:

¯ Volume 1: Municipal BMP Handbook - Addresses storm water quality management
for most municipal activities, particularly those required under the NPDES municipal
permit program.

¯ Volume 2: Commercial/Industrial BMP Handbook. Addresses storm water quality
management for facilities that are (or will eventually be) covered by a NPDES general
permit for industrial activities.

¯ Volume 3: Construction BMP Handbook - Addresses erosion control and other storm
water quality management concerns required under a NPDES general permit for
construction activities.

Each handbook is comprised of six chapters. Chapter 1 describes the pertinent regulations regarding
the NPDES permit and defines who must obtain a permit. Chapter 2 describes how to develop a
Storm Water Management Program or Storm Water Pollution Prevention Plan, while Chapter 3
provides guidance on the selection of BMPs for the plan. Chapters 4 and 5 describe the details of
individual BMPs. Chapter 6 gives guidelines for measuring BMP performance. While the handbooks
are meant to provide guidance to regulators and permittees, it should be understood that any final
interpretation of the regulations will be done by the appropriate Regional Water Quality Control
Board.
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I. INTRODUCTION

Storm water runoff is pan of a natural
’ ’ This handbookhydrologic process. However, human activities,

PURPOSE AND provides generalparticularly urbanization and agricultare, can
SCOPE OF THE guidance inalter natural drainage patterns and add pollutants
HANDBOOK developing andto rivers, lakes, and streams (see Figure 1.1).

implementingRecent studies have shown that storm wazer
best maaagememrunoff is a significant source of water pollution,
practices (BMPs~causing declines in fisheries and restrictions onfor inclusion in municipal storm wmer

swimming, and limiting our ability to enjoy management programs. As will be discussed inmany of ~ other benefits that water providesthis handbook, federal regulations require
(USEPA, 1992). municipalities to develop storm water

management programs to reduce the dischargeFor many years the effort to control ~ of poHutants to the maximum extent practicable
discharge of storm water has focused on (MEP). It is not the intent of this handbook toquantity (e.g. drainage, flood control) and, to adictate the actual selection of BMPs (this willLimited extent, on quality of the storm water be done by the municipality), but rather to(e.g. sediment and erosion control). However,provide the framework for an informed selection
in recent years awareness of the need to of BMPs for the lXOgram.
improve water quality has increased. With this
awareness Federal, State and local programs AJthough MEP has not been defined by ~have been established to pursue the ultimate federal regulations, the use of this handbook andgoal of reducing pollutants contained in stormthe selection process presented herein should
water discharges to our water ways. The assist municipalities in achieving IvlEP. Inemphasis of these programs is to promote the selecting BMPs which wil! achieve MEP, it iscoacept and the practi~ of preventing pollutionimportant to remember that municipalities will
at the source, before it can cause enviroarnentalbe responsible to reduce the discharge ofproblems (USEPA, 1992). However, where pollutants in storm water to the maximum extent
further controls are aeeded, treatment of l:~acticable. This meaas choosing effective
polluted runoff could be required.

/ ~ Urban Ruaofl" [] Trace
/ / [] O~er Point aad ~ Habi~a~

Ill Thera~ Modi!’~auon

SOURCES

FIGURE 1.1RELATIVE PERCENTAGE OF POLLUTANTS AND
SOURCES FOR RIVERS AND STREAMS IN CALIFORNIA
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BMPs, and rejecting applicable BMPs only responsible for selecting BMPs as part of their Vwhere effective BMPs will serve the same overall storm water management program. Suchpurpose, the BMPs would not be technically users include engineers, planners and
Ofeasible, or the cost would be prohibitive. The environmental specialists. In addition,following factors are considered in deciding if a consulting engineers and developers will find LBMP is practicable (see Chapters 2 and 3 for a the handbook useful in their work.detail discussion):

~ o The overall goal1. Pollutant Removal - Will the BMP address ::
the pollutant of concern’/ 3: ORGANIZATION OF of the storm

~ THE HANDBOOK water
management2. Regulatory Compliance - Is the BMP
program is tocompatible with storm water regulations as reduce the discharge of pollutants. This

2well as other regulations for air, hazardous handbook is organized to assist the user inwastes, solid waste disposal, etc.’!
developing and implementing such a program.
The handbook explains:3. Public Acceptance. Does the BMP have

public support’/ ¯ Why is storm water management needed7
(chalaer I)4. Implementation. Is the BMP compatible ¯ What is a storm water management programwith land uses, facilities, or activity in and how does one prepare it? (Chapter 2)question’/ ¯ What are Best Management Practices and
how do you select them7 (Chapter 3)5. Cost - Will the cost for implementing the ¯ What BMPs are available and how ar~ theyBMP exceed the pollution control benefits used? (Chapter 4 and 5)expected to b¢ achieved’! ¯ How do you monitor BMPs Performance’!

6. Technical Feasibility - Is the BMP (ChalY, er 6)
technically feasible considering soils,
geography, water resources, etc.’! -- Many of the

DEFLNiTIONS common tcnns
used in the stormFor the BMPs selected, the municipality must =~ _ water programdemonstrate a "good faith" effort to implement
are defined in theand maintain them. Finally, the municipality Glossary (Appendix E). However, the user willshould prepare and adhere to a schedule for continually encounter the following terms:implementation

¯ NPDE$ Permit for Storm Water Discharge.¢.The handbook primarily addresses the NPDES is an acronym for National Pollma~trequirements of the storm water program as Discharge Elimination System. NPDES isdeveloped from section 402(p) of the Clean the national pro~am for administering andWater Act. There are, however, other federal regulating discharges to waterwaysand state programs that regulate the discharge of
according to the Clean Water Act (CWA).storm water either directly or indirectly within a In California, the State Water Resourcesmunicipal jurisdiction. The handbook does not Control Board (SWRCB) and the ninetry to provide a comprehensive review of fl~se
Regional Water Quality Con~’ol Boardsprograms but rather references are provided for
(RWQCB) are responsible for administratingthe reader’s use. the NPDES storm water program.

- The primary ¯ A Best Management Practice (BMP) is
1.rSERS OF THE users of the defined as any program, technology, process, ~’-It:’~NDBOOK handbook are the siting criteria, operating method, measure, or

municipalities

Munkipal Handbook                           I - 2                              March, 1993

R0033986
!



device which controls, prevents, removes, or
hydrology result (Figure 1.2). Urbanizationreduces pollution
changes the natural hydrology of a watershed by
increasing runoff and decreasing evapotran.¯ S_ource Control BMPs are operational spiration, deep infiltration, and shallow

practices, that prevent pollution by reducing
infiltration. When an area is developed, natural

potential pollutants at the source. They drainage patterns are modified as runoff is
typically do not require construction channeled into road gutters, storm drains, and

paved channels. The results of these¯ Treatment Control BMPs are methods of modifications are typically an increase in runofftreatment to remove pollutants from storm
volume and velocity, and a shorter ttme for the

water. Conswaction and maintenance are runoff to leave the watershed, causing higher
required for implementation, peak flows.

In addition higher flows cause flooding and
Typical Effects of Urbanization adverse effects on natural streams. Before

Hydrology Chang, e~ development, at bankfull capacity, natural
¯ Increased flows, volumes, and velocities streams can handle a flow approximately equal

of runoff to the 2-year frequency peak discharge. After
¯ ~ groundwa~, recharge development this bankfull capacity can be
¯ Habitat destructio~ from flow changes, exceeded several times per year. The new flow

clx~nnei en~ion, and channel regime also can lead to chaanel erosion and
improvements unwanted widening (Minnesota PCA, 1989).

Pollutant Generation Urbanization of an arid area may pose a
¯ Human activities cren~ pollutants which different change in the watershed hydrology. In

are transported to receiving wages arid regions the installation of lawns, parks, and
golf courses increases vegetative coverage and
can lead to a reduction of runoff volume and~

There are two velocity, thereby, reducing the sediment load in
!~FFECTS .OF : main impacts the stream.

UF,,BANLZATION ~ that typically
=~ result from

urbanization. Storm Water PollutantsFirst the hydrology of the area is changed. The
change typically consists of increased runoff

¯ Sedimentvolumes, flows, and velocities, while at the
¯ Nutrients

the other hand, the change may result in ¯ Bacteria and V’m~ses
increased base flow and lower sediment loads. ¯ Oxygen Demanding Substances
In either case. the natural habitat of the stream
is impacted, Second, the increase in human ¯ Metals
activities within a watershed creates pollutants. ¯ Toxic Pollutants
The pollutants axe trarLsported in runoff and ¯ FIoalables
subsequently discharged to our waters. These
activities may range from automobile use to
complex chemical processing.

URBAN STORM WATER POLLUTANTS

HYDROLOGIC CHANGES Pollutants most frequently associated with storm
water include sediment, nutrients, bacteria,When an undeveloped area changes to support
oxygen demanding substances, oil and grease.urban land uses. dramatic impacts in the local
heavy metals, other toxic chemicals, and
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V

Surface Runoff ’-,~, ~ 2
Infiltration In~il~mbon

Surface Runoff

A. WATER BALANCE

I~
/Greater and Earlier -,i_. ~hr~h Urbanizatio~

’ / Peak D=harge ------ W’~hout Urbanization ~i I"

/~-. ~ /Gradual Rece~ion

B. STREAMFLOW

FIGURE 1.2 CHANGES IN CALIFORNIA WATERSHED
HYDROLOGY RESULTING FROM
URBANIZATION                    ~,~
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floatables. These pollutants and their Impacts ¯ Lead~ zinc, cadmiumm and copper are the Von water quality and aquatic habitat are
.heavy metals found most comm~niy in storm

described as follows:
water. Chromium and nickel are also

Ofrequently present (USEPA, 1983). Heavy¯ Sediment is a common component of swrm
metals are of concern because they are toxicwater, and is a pollutant in its own right,
to aquatic organisms, can be bioaccumulative, LExcessive sediment can be detrimental to and have the potential to contaminate

aquatic life (primary producers, bentlmic
drinking water supplies (see Table 1.1).invertebrates and fish) by interfering with Storm water runoff is considered a major

photosynthesis, respiration, growth, and
source of metals that have accumulated in thereproduction. In addition, the sediment can
sediment of South San Francisco Bay. This

1transport other pollutants that are attached to
accumulation has resulted in restricted waterit including nutrients, trace metals, and uses and impaired aquatic habitat.

2
hydrocarbons (APWA, 1981).

¯ T, bk 1.1 Runoff Conct.ntrtt~om m~l l~reshwst~.Nutn’ents_ including nitrogen and phosphorous
W,ter Qu~i|ty ObJtt-’tlvm (ugtl) of V~rious Metalsare found in storm water. These nutrients

from ~r~ Ltna O~ Csu.go~scan result in excessive or accelerated growth
of vegetation or algae resulting in impaired L.nd Us~
use of water in lakes and other sources of

Wst~rwater supply. For example, nutrients have
led to a loss of water clarity in Lake Tahoe. Obj. RtsidJ Indmt OptntIn addition, un-ionized ammonia (one of the M~.tsis (~) Co,,,,,,. Stt~s Spses
nitrogen forms) can be toxic to fish.

c~lmium o.6~ (�) 1.3 J.5
¯ .Bacteria and viruses are common otromium 11 14 33

contaminants of storm water. For separate
storm drain systems, main sources of these c,nnx., ~.s (~) ~1 ~9 ~ I"contaminants are animal excrement and t~ 1.3 (�) 37 121sanitary sewer overflows. High levels of
coliform bacteria in storm water have led to r~i,:~ ss ~ 2~ ~ t
the closure of waterways such as the beaches zi,� ~9 (c) 2o0 1~2,sin Santa Monica Bay (Gold, et at., 1992).

(t) Frethw~ter ~qunnc life �-day -ver~¢ objective tram
Califocm~ Ird~nd Surf~e W~tett Plaa. Objectiv©l ~¯ Ox~ten demanding substances including wnnen in terms of tota ~emble

plant debris (such as leaves and lawn- Runoff �octcentration,t ~te total �o~ntrmiom.
Clippings), animal excrement, street litter, and Co) Con~r~rtnm~ r~l,oa~ -, median v~lt~t OVo,xl,,ffi~.

5

Clyde. 1989).organic matter are commonly found in storm
(�) obj~-ti~ it ~.~kuiffi~ ~ o~ ~n ~=~water (USEPA, 1992; Woodward-Clyde,

in th~ receiving w~ter of 50 ms/t, ,,. ~o~.1990). Such substances depress the dissolved (a) Objective it for hemvllent chromium.
oxygen levels in streams, lakes, and estuaries.

3¯ Oil and grease contain a wide array of ¯ ..Other toxic materials ~hydrocarbon compounds, some of which are may be found in storm water in low
toxic to aquatic organisms at low concentrations. Pesticides, phenols, and
concentrations (Woodward-Clyde, 1990). polynuclear or polycyclic aromatic
The main sources of oil and grease are hydrocarbons (PAHs) are the organics most
leakage from engines, spills at fueling frequently found in storm water (City of
stations, overfllled tanks, restaurant grease

Seat:le, 1989).traps, and waste oil disposal (Berman, L., et ¯ Floatahles in storm water are pollutants that
al, 1991). may contain significant amounts of heavy
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metals, pesticides, and bacteria. Typically Heav~, Metals and Toxic Chemleal~
resulting from street refuse or indusuial yard
waste, floatables create at~ a~sth~tic "eye Several heavy metals and other toxic substances
sore"inwater ways or detention basins, found in storm water are associated with

automobile use. Chromium, copper, lead, zinc,~ The primary iron, cadmium, nickel, and manganese
SOURCES OF sources of storm associated with automobiles and highways come
POLLUTANTS water pollution from many different sources including auto

- in urban areas body rust, bearing and bushing wear, brake
include lining wear, diesel fuel and gasoline exhaust,

automobiles and activities associated with metal plating, motor oil (stabilizing additives),
automobile use (pavement, bridges), steel highway structures (guard rails, etc.), and
housekeeping and landscaping practices, tire wear (filler material). Other toxic pollutants
industrial activities, construction, non-storm occur primarily through the use of products for
water connections to the drainage system, de-icing, and weed, rodent, and insect control
accidental spills, and illegal dumping. Table 1.2(Beaton, et al., 1972). Hydrocarbons typically
relates pollutant sources with the pollutants they come from spills, leaks or blow-by of motor
generate, lubricants, antifreeze and hydraulic fluids, and

asphalt surface ieachate. Hydrocarbon levels are
AUTOMOBILES AND RELATED highest from parking lots, roads, and service
ACTIVITIES stations (Schueler, 1987).

Sediment Maintenance of transportation structures can
result in runoff and direct discharge of lead,

Significant sediment-borne pollutants associated rust, pain’,, particulates, solvents, and cleaners.
with highway runoff come from pavement wear, Runoff from bridges may deliver considerable
vehicles, atmospheric deposition, and road Ioadings of heavy metals, hydrocarbons, and
maintenance (USEPA, 1991). Atmospheric toxic substances from cars and de-icing of roads
deposition contains appreciable quantities of as a result of direct delivery through scupper
sulfur, toxic and heavy metals, pesticides, drains into receiving waters with no overland
organic compounds, fungi, pollen, and soil buffering or treatment (USEPA, 1991).
(Novotny and Chesters, 1981). Asbestos in
runoff can occur from wear of clutch and brake URBAN HOUSEKEEPING/LANDSCAPING
linings (Berman, et al., 1991). PRACTICES

Accelerated erosion of highway slopes occurs Sedimentprimarily as sheet, gully, or rill erosion. Bridge
construction may cause significant erosion and Landscape activities are a source of erosion and
sedimentation (USEPA, 1991). Sand applied to subsequent sedimentation.
icy roads can also create a significant sediment
load. Nutrients

Nutrients In urban areas, major sources of nutrients are
organic matter such as lawn clippings, leaves,

Nitrogen and phosphorous associated with street dirt, automobile exhaust, and excessive
highway runoff come from atmospheric use of fertilizers. Areas such as golf courses
deposition and roadside fertilizer application and cemeteries which receive unusually high
(USEPA, 1991). Phosphorous has also been fertilizer applications are major sources of
associated with application of sand and salt on nutrients (Schueler, 1987).
roads (Obe~ts, 1986).
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TABLE 1.2 COMMON SOURCES OF POLLUTANTS IN URBAN RUNOFF

Ufom                                             A~�~m~
Automobil~ Ho~ekeeping/ Non-Stc~m, Sills &Atmospheric Landscaping ludusa’ial Constru¢6o~ Wal~ Illegal. .. Pollutant Depo, it Practices Activities Acdvitie, C~ ~_~_=ilons Dumping

SEDIMENTS X X X X
NLrI’RIENTS X X X X X X
BACTERIA AND XVIRUSES X X X

, OXYOEN X X X XDEMANDINO X
SUBSTANCES

OIL AND X X X X XGREASE X
Aati.Frtt~ X X X X XHydraulic Fluida X X X X X XCl~m-t tad X X X XSolv,uta X

HEAVY METALS X X X X X XChromium X X XCopp~" X X XLe~ X X XZiuc X X X
Cadmium X X: Nickel X XManganese X XPaiat X X X XWood X X XPreservative~ X

TOXIC
MATERIALS
Furls X X X X XPCBs X

X XPeo.icales X X X X X XHeabicidts X X X X X

FLOATABLES                     X          X         X                    X

References: Minnesota PCA (1989); Berman, L, et al. (1991); Woodward.Clyde (1990);
USEPA (1991); Schueler (1987); Be.mort, J., et al. (1972); and Oberts, G. (1986).
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B~acteria and Vlru~--
CONSTRUCTION

Improper disposal of fecal material from
Construction sites may generate considerablehousehold pets is a source of bacterial
sediment, trace metals, nutrients, oil and grease,comamination (USEPA, 1991). Other sources
pesticides, herbicides, and other sy~lheficinclude septic tanks and deposits of organic
organic compounds. The user is referred tomatter that accumulate and decompose in storm
Construction BMP Handbook for a detailedinlets, catch basins, storm drains, and drainage
discussion.cham~els (Berman, et al., 1991). Sanitary sewer

systems may also seep or overflow into the
drainage system. NON-STORM WATER CONNE~’TIONS

Ox:vs~en Demandin2 Substan,=~ Inadvertent or deliberate discharge of sanitary
- sewage and industrial waste to stornl drains is a

widespread and serious occurrence. IllicitIn urban areas, plant debris (such as leaves and
connections of sanitary sewers to storm drainlawn-clippings), animal excrement, street litter,
sewers (e.g., fleer drains) are a source of stormand organic matter are common sources of
water comamination.oxygen demanding substances found in storm

water (Minnesota PCA, 1989).
ACCIDENTAL SPILLS AND 1LLRGAL

_Heav~, Metals and Toxic Chemies~!_ DUMPING

Deliberate dumping of chemicals Into stormSources of heavy metals include weafl~’red
drains and catch basins (especially U~edpaint, wo~l preservations, and pesticides
crankcase oils) is a common source of pollutants(Woodward-Clyde, 1990). Excessive herbicide
(USEPA, 1991) and can be a local P~blem.or pesticide use contributes toxic chemicals ~o
Virtually any chemical, if not properly stor~lthe storm water. Household toxics such as
and handled, can be accidentally spilled oroil/grease, antifreeze, paint, household cleaners
illegally dumped.and solvents are widely used and may be

improperly used, s~orcd, and disposed of which --can lead to storm water pollution (Berman, et - The need ~o
al., 1991). A national study of suburban s~orm STORM WATER protec! our
water showed few instances of detectable PROGRAMS environment has
quantifies of synthetic organic compounds, with resulled in a

number of lawsthe exception of plasticizing compounds often
and subsequent regulations and programs. Atfound in many plastic products. Also found, but
times, this has resulted in overlap and ambiguityless frequently, were wood Pre.ser~atives and
be~.veen the programs. This simatio,t is truepesticides (USEPA, 1983).
for the storm waler programs. The Federal
Clean Water Act, as amended in 1987, and theINDUSTRIAL ACTIVITIES
State Porter-Cologne Ac~ are the prin~.tpal
vehicles for the control of storm waterTrace metals (particularly chromium, copper,
pollutants. There are, however, other programslead, and zinc) found in storm water may come
that directly or indirectly deal with the controlfrom industrial use (Woodward-Clyde, 1990).
of storm water pollutants. Examples Include:Pesticides, herbicides, solvents, oils and other
Federal Coastal Zone Act Reauthorizallonsynthetic organic compounds are widely used in
Amendments of 1990. and the State ilazardousi:xlustrial settings and may be improperly
Waste Source Reduction and Manage,,entstored and disposed of leading to contaminated
Review Act. In addition, the implememation ofrunoff. The user is referred to the Industrial
storm water programs must take place at aBMP Handbook for a detailed discussion
number of levels: federal, state, local, and site-regarding industrial sources of pollutants,
specific (industry, municipal and cor~sltuction).
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Consequently, it is important that the user have
an understanding of the relationship between the Facilities Required to
programs/regulations. A NPDES Permit

In the following section, various programs are ¯ "Heavy" manufacturing facilities
discussed in relationship to the control of

¯ Manufacturing facilities if materiah arepollutants in storm water. These storm water
exposed t~ storm water

regulatory programs are new and expected to
evolve over the next several years. Thus the ¯ Active and inactive mining and oil and
user is advised to contact local regulatory gas f~’ilities;

officials for further information. ¯ Recycling facilities;

¯ Transpoclation facilities;FEDERAL NPDES PROGRAMS
¯ Facilities subject to the requirements of 40

In 1972, the Federal Water Pollution Control CFR Subchapter N;
Act (also referred to as the Clean Water Act ¯ Hazardous waste tream~ent, storage,[CWA]) was amended to provide that the disposal facilities;
discharge of pollutants to waters of the United

¯ LandFdls, land application $i~es, and openStates from any point source is effectively dumps;
prohibited, unless the discharge is in compliance
with a National Pollutant Discharge Efimination ¯ Sleam electric gene.mting facilitie~
(NPDES) permit. The 1987 amendments to the

* Waslewater treatment plants wilh design
CWA added Section ,[O2(p) which establishes a flows greater than 1 million gallon per day.
framework for regulating municipal, industrial,

* Constriction activityand construction storm water discharges under
the NPDES program. On November 16, 1990,
USEPA published final regulations that establish
apptica~on requirements for storm water ¯ A discharge for which the ruling aulhority
permits. Under these regulation, these storm (i.e., the California State Water Resources
water discharges must be permitted: Control Board via the nine Regional Boards)

determines is contributing to violations of¯ A discharge for which a permit has been water quality standards or is a significant
issued prior to February 4, 1987. source of pollutants to waters of the United

States.¯ A discharge associated with certain industrial
activity (see box, this page). These fadlities STATE NPDES PROGRAM
which discharge industrial storm water eilher
directly to surface water or indirectly, The State Porter-Cologne Act (Water Code
through municipal separate storm drains, §13000, et seq.) is the principal vehicle for
must be covered by a permit. (See the controlling storm water pollutants. The Act
Industrial and Construction BMP Handbooks requires the development of Basin Plans fo~
for a detail discussion regarding these drainage basins within California. Each plan
industrial activities.) serves as a blueprint for protecting water quality

within the various watersheds. These basin¯ A discharge from a municipal separate storm plans are used in turn to identify more specific
sewer serving a population greater than controls for discharges (e.g., wastewater
100,000. In California, county-wide NPDES treatment plant effluent, agriculture drainage).
permits have been issued which include most The basin plans are implemented through the
of the State’s urbanized areas (see box, next NPDES program.
page).
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- m~inlenance procedures, and other management
C~liforn~ Counti~ with practices to prevent or reduce the pollution ofNPDE~ Storm Water PermitsCo

waters of the United States. BMPs also include
Alameda Sacramen~ treatment requirements, operating procedures,Los Angeles San Bemardino and practices to control plant site runoff spillageOrange San Diego
Riverside Santa Clara or leaks, sludge or waste removal, or drainage

from raw material storage" (SWRCB, 1991).
California M u nlcipali tlegC__,oun tl~

Pursuin~ NPDES Storm Water Permits

CRies Municipal NPDES Permit Requir~n~nts
]~-~--rsfield Modesto Suisun City
Fresno Oxnard Vallejo ¯ Provide adequate legal authority m can~
Fairfield Stockton o~t storm water management wogmm.

~ San Mateo Kern
¯ ~ze current discharges with

Venmra screening and monitoring.

(1) Consult withlocal RWQCB to detmnine wbi,,h * P~ and implement stoml watermunicipa/ity within there �ounfia i~ ¢a~v~ed by ¯ mmagement lxogram.N~D~

~n Calffon~ fl~ NPDES ~orm

SWRCB ~ou~h th~ nine RWQCBs.

the SWRCB ele~ed to ~ssue a s~te~de ge~    MUNICIPAL NPDE~ PROGRAM

RWQCB also has a general permit which
population of over I00,000 or that have been

applies to industries within Santa Clara Valley.) determined to be a significant contributor of
Municipalities on the other hand must obtain an pollutants are also required to obtain a NPDES
individual NPDES storm water permit for ti~eir storm water permit. The November 16, 1990
entire storm drainage system, regulations detailed the information required by

the municipality to prepare a NPDES permitThe Clean Water Act requires that application. The application is divided into two
municipalities prohibit non-storm water parts. Part I, basically, requires the discharger
discharges to municipal storm drains and reduce to collect existing information regarding storm
the discharge of pollutants to the MEP using

water dischargers, receiving waters, management
"management practices, control techniques and programs, fiscal resources, and associated
system, design and engineering methods, and elements. In Pan 2, the municipality is then
such other provisions...appropdate for the expected to take this information and formulate
control of .such pollutants." a storm water management program designed to

reduce the discharge of pollutants to the
The State of California has interpreted Federal maximum extent practicable. The municipality
regulations regarding storm water discharge to is expected to select and implemem the best
include narrative effluent limitations. These management practices to ensure this reduction.
limitations prohibit the discharge of non-storm This handbook provides the basis for selecting
water and include the use of BMPs to control BMPs that become a part of the municipal
and eliminate sources of pollutants. According storm water management program.
to the State of California, BMPs are "schedules
of acdvities, prohibitions of practices,
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.~alll’ornla
~

V
OTHER FEDERAL Coastal

AND STATE Non~oint USEPA administers the pesticide program under
PROGRAMS Pollution the Federal Pesticide, Fungicide. and

O- Contro..._._..~l Rodenticide Act. hanong other things, IMs
~ program authorizes the USEPA to conlml

Lpesticides (sometimes found in storm water) thai
The Coastal Zone Ac~ Reauthorization may threaten ground and surface water (USEPA,
Amendments of 1990 require states with

1991). Potential actions carried out under thisapproved coastal zone management programs to
program include national requirements on labels,develop and submit a Coastal Nonpoint
training, development of State Manageme.nl

1Pollution Control Program to USEPA and Plans, and national prohibition of certain
National Oceanographic and Atmospheric domestic uses of designated chemicals.
Administration (NOAA) for approval. The

2purpose of the program is to work closely with
Hazardous Material/Waste Control Program-other state and local authorities to develop and ’

implement management measures for nonpoint There are numerous laws and regulations
source pollution including urban runoff to

regarding the control of hazardous material andrestore and protect coastal waters. Coastal
waste. Some of these programs, in turn, have astorm water control programs are no~ intended
direct or indirect impact on a municipality’s

to supplant existing coastal zone management effort to control pollutants in storm water
programs or nonpoim source management

discharges from indostrial facilities. Theprograms. Rather, they are to serve as an
following programs provide examples of howupdate and expansion of exi~ng nonpoint the hazardous control programs can be used tosource management programs and are to be
reduce storm water pollutants.

coordinated closely with the existing nonpoint
source management programs (USEPA, 1991).

° Hazardous Materials~ Storage1 andIn California, the Coastal Conunission and
E~mereency Response. The prograra regulates

~..
Water Quality Control Boards are responsible

hazardous materials storage and emergencyfor the development and implementation of ~
response planning. A company’s annualprogram.
Business Plan must include hazardous
material (hazmat) inventory, estimates ofNational Estua~ Program
hazardous waste amounts and emergency
response planning. Much of the informationEPA administers the National Estuary Program
provided in the Business Plan is useful tounder Section 320 of the Clean Water Act. This
municipalities in developing controls fo~program focuses upon all pollutant stmrces in
industrial activities.

geographically targeted, high priority estuarine
waters. Through this program, USEPA assists ¯ .Workers Right-to Know. Under thisstate, regional, and local governments in the

program, the company’s employee is advised
development of comprehensive conservation and through the use of material safety data sheets
management plans that recommend priority

(MSDS), material labeling, and employeecorrective actions to restore estuarine water
training of the potential for contact withquality, fish populations, and other designated
hazardous substances. Such training can ix:uses of the waters (USEPA, 1991). The expanded to include issues regarding sourceUSEPA (Region 9), SWRCB, and RWQCBs are control of storm water pollutants.

responsible for administering the California
program which includes the San Monica Bay

° Hazardous Waste Source Reduction and
Restoration Project and the San Francisco Management Review. Under this program,
Estuary Project. hazardous waste generators must look at

source reduction as the preferred metl~:l for ~---- ¯
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managing waste. The industry must prepare     Air Ouality Pro~ram$
a "source reduction evaluation review and
plan" which identifies all hazardous waste Deposits from the atmosphere are a contributing
streams and potentially viable source cause of storm water pollution. Source control
redu~on approaches. Again, this plan can of automobile and industrial emissions is
serve to reduce industrial storm water required to reduce ~s source of contamination
pollutants. (Woodward-Clyde, 1990).

Wetlands and Groundwater Such source control should be coordinated with
other state/local air quality programs. As an

The SWRCB is the primary state agency in example, Proposition 111 required counties with
matters of water quality. State policies set fortha metropolitan population greater than 100,(K~0
by the SWRCB are administered by the to form a Congestion Management Agency
Regional Water Quality Control Boards. (CMA). This agency, which typically is a joint
RWQCB may also set water quality policy power authority, coordinates the development of
specific to their regions (e.g., Basin Plans). a Congestion Management Program (CMP).
These policies pertain to a wide variety of waterThis program in turn addresses, among other
quality and quantity issues. The NPDES things, impacts of land use decisions on regional
program applies to all discharges to surface transportation systems; trip reduction
waters including wetlands. Storm water ordinances; and public transit services.
discharges may also pose a threat to Consequently, close cooperation between the
groundwater. In such cases, the RWQCB mayCMA and the municipality would benefit each
impose waste discharge requirements on stormentity’s efforts to reduce pollutants in the
water discharges to protect groundwater or environment.
wetlands. During the formation of a municipal
storm water management program, it is Spill Prevention and Clean-up Plansadvisable that the RWQCB be consulted in
regard to the BMPs which are being consideredFederal regulations require on-shore facilities
that may impact these water resources, engaged in operations that could reasonably be

expected to discharge oil in harmful quantities
The SWRCB has yet to form a policy coveringto prepare Spill Prevention Control and
the use of ar~ficial wetlands for storm water Countermeasure (SPCC) Plans. NPDES
treatment. However, important considerations regulations for some industrial activities also
fo~ those constructing artificial wetlands for therequire SPCC Plans as part of the facility’s
treatment of storm water include: BMP program (see Industrial BMP Handbook).

¯ Creation of beneficial uses may result in a OTHER LOCAL PROGRAMS
requirement to preserve and protect those
beneficial uses, even if the source of waterIn many cases, storm water pollution control
is artificiaL may already be achieved by existing regulations

and programs. Existing regulations which may¯ Wetlands can act as sinks for pollutants, be applicable are summarized in Table 1.3.
Constructed wetlands must be designed to Such regulations may become an integral part of
facilitat~ maintenance, and regular the municipality’s storm water management
maintenance must occur before pollutants program.
build up to levels that become toxic to
wildlife.

Fo~ these ~easons, consultation with tbe
RWQCB ~ SWRCB is important during the
planning phase of a project (see Chal~er 2).
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2. HOW TO DEVELOP A STORM WATER MANAGEMENT PROGRAM

Chapter 1 documents that the sources of storm
water pollution are extensive, ill-defined, and Activities Io be Addre~ed In SWMP
higl’dy variable. Management alternatives for
control of these pollutant sources are numerous, For Residential/Co~ial
and the cost of total control may be quite high. ¯ Roadway and drainage facility o~Planning and pdoritization therefore are and mainte~ance progran~
fundamental to developing an effective storm ° BMP planning for new development and
water management program which targets redevelopment projects
identifiable, controllable pollutants. This section ¯ Retrofitting existing or in~poned flood

control projects with BMPsbriefly describes the elements of a Storm Water ¯ Municipal waste handling and di~Management Program (SWMP), typical operations
planmng activities to achieve a cost-effective ¯ Foai¢ide, herbicide,
program, and strategies for its cost-effective
implementation.

For Improper Discharge Acfiviti~:

The Storm Water ¯ i~¢vention, detection and removal lxogram! W:~A’I" IS .~, S\~’x’r~" Management for illegal connections to storm
~: Progratn ¯ Spill prevention, containment, and
- (SWlVlP) must be pmgnm

a comprehensive of toxic material~program designed to reduce the discharge of ¯ Reduce storm water contamination bypollutants to the maximum extent practicable, leaking/overflowing ~’parate ~anitsty scaver~
The SWMP, at a minimum, must address the
activiUes listed in the box on this page in order .For Industrial Acfiviti~t-
tO comply with the 1990 USEPA NPDES ¯ Inspection and comml prioritization andpermitting regulations. Other activities (e.g., pnr.edure~
non-industrial businesses, the transportation ° Monitoring of ~ignificant indtt~’ial
system) should also be addressed if found to be disclmge,
a significant source of pollution entering the

~orr.:municipal storm drain system.

This handbook discusses how to select the best For Construction and Land Development Activi:~--=:
management practices (BMPs) for each activity.
These BMPs are what will be dor, e to prevent ¯ Water quality and BMP assessments during

=ire planning

control) and/or treat polluted runoff (treatment ¯ Training for developer~ and
control). Implementing a SWMP requires much
more than selecting BMPs. USEPA’s 1990 NOT~ See
NPDES permitting regulations and the
corresponding Part 2 guidance manual have
identified various institutional areas that need to ¯ ~: Who will be involvedbe addressed: in the SWMP, and what intergovernmental

coordination will be required, e.g., how will¯ Comprehensive Planning: What system-wide the various municipal departments integrate
or watershed-wide planning process, the SWMP into their existing responsibilities,
involving active public participation, will be and how should the SWMP be coordinated

~1~ used to define program goals and BMP
between adjoining municipalities within apriorities,
watershed.
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¯ LeealAutboriw: Are enabl~ng legislation

~and local regulations needed to implemem ~ ~: v£~n~’E GO,~LS
the SWMP?

monitoring, reporting, and review procedures
used to determine SWMP effectiveness?

I
¯ Maintenance: What steps will be taken to [ s’r~ ~: sgr ~’moarrms

ensure the effectiveness of the SWMP does
not diminish.

¯ Outreach: How will municipal staff,
businesses, and citizens be informed,
educated, and uained about the BMPs. [" STE~ $: LMPLEMEN’r NEAR-TERM PROGRAM

¯ Fun_.~.~.~: Who will pay, and what are the

Figure 2. I shows that each of the areas ~
FIGURE 2.2 PLANNING PROCESS FORabove is an indispensable "link" of an effective

DEVELOPINGSWMP (Shaver, 1988), and that to be
the SWMP possess ~’~ following four
characte~stics:                              The remainder of [his ctmpcer addresses th~

plarming process that is required to successfully¯ l.I is Comprehensive: All "links" are needed -
develop, implement and assess a storm wa~"- one weak link causes the entire program to

fail. management program.

" ~r_ed: Maximum effectiveness will - A six-step deci-
HO3,V TO D~-%r~--’~Op sion-makingbe achieved not by regulation alone,

~ A ST(3~,::, \VA,TE~ cess for develop,education alone, or municipal action alone,
: M,~."�:. UE~, ing municipalbut by an integrated program encompassing - ¯ ¯ , LENT a

all time. PROGRAM storm wate~
-- - managemen[

¯ gram is shown in~ : Each respons~le party mus~
Figure 2.2. This is a resuRs-odented approachdefined, and specific direction must b~
aimed al first developing a long-range strategygiven to each party. Directions should be
for municipal storm water management, and

commensur~e with their share of the
then implementing a few strategic programs inprohiem and equitable to their share of th~
the near-term within the context of the long-solution.
range strategy:

¯ It ia Conn’nuous and D~nami¢: Meaningful
* The first three steps involve a long-rangestorm water pollution reductions, particularly

planning approach to definingin developed areas, will take a long time,
municipality’s storm water managemen~certainly longer than the 5-year permit term.
program:The SWMP thus should be implemented in a

manner which addresses the dynamics of an
_Definin~ eoals: A statement of what theevolving, long-term program,
program aims to achieve, and the critical
factors which will determine its success.
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"Effective Program Implemental:1on
Can be ConsJcler~l ¯ Chain, With NI

Progrsm E!e~’nents Acl~ng as Links
In the Chain "
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AssessinR existin~ conditions: Before any
action is taken, a quick assessment of STEP 1: DEFINE GOALS
existing conditions should be performed. ¯ Water Quality Goats
The NPDES Part I permit appfication is a Community interest~
good example of such an assessment - a ~ Requirements
fu’st cut look at factors affecting storm

Iwater quality management, based on
readily available information.

~ STEP 2: ASSESS EXISTING CONDITIONS

_Settin~ priorities: With storm water
management, mere is much more th~
needs to be clone than can pv~cally be ST~ ~: s~-r l:’RIoRrrl~
done, and l~aere is m__.q~ore ~hal is unkno~

¯ The next two steps of Fi~’e 2.2 (~ele~
Near-Term BMPs and Implemen~ Near-
Term Programs) involve selection ~ ~ ~: IMI,~ I~r.AR-T~M
implementation of a complementary and PROGRAM
integrated set of BMPs. Step 4 is
essence of ~s handboo~

¯ The las! s~p in this d~ision proc~s is
~

STEP 6: ASSESS PROGRAM

focussed on Assessing ~ Effe~v~ness of
BMPs implemented. The monitoring,
reporting, and inspection requirements of the

quality goals which aim toward ultimatelyNrpDES permit should be oriented toward
addressing these objectives in technicallygaming insight into the performance of the
feasible, cost.effective ways. Near-term and/orBMPs implemented in the near-term to guide
interim goals are useful to point the program inin meeting long-range goals. The "feedback"
the proper direction and lay the groundwork forarrow in Figure 2.2 serves the municipality in
targeting and phasing the program.assuming that the program goais and

priorities are regularly reassessed. ~ municipality must also recognize
- compliance with seemingly simple water quality
i : WATER goals may carry significant cost burdens. This
- STEp 1: : QUALITY is evident in reviewing Table 2.1, next page. If

_
DEFINE GOALS i GOALS water quality goal 4 is selected as the goal of

the SWMP, the evidence is that enormous costs
would be incurred and that current technology isSince water quality protection is the ultimate
insufficient to meet existing standards forgoal of the Clean Water Act and bence the
several constituents under the State InlandNPDES permit, one of the primary goals of the
Surface Water Plans (LWA, 1990). Therefore itmunicipality’s storm water marmgement
is imperative that the municipality understandprogram is to protect water quality. As a
the implications of water quality goals and thecomplement to the Federal regulations and
cost associated with obtaining these goals.purpose, the RWQCBs have developed Basin

Plans which further define the water quality
COMMUNITY INTERESTSobjectives of the various water bodies within the

regions’ watersheds. The municipality must
Each community has definite views on what itrecognize these objectives, and establish water
desires of its receiving waters, what are the
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~ ~.~ ¯ Eliminate non-storm water discharges

"~,
w,~. (~.at~ ~ ~ from storm drains.

pe~=~.~= Stud,rob ¯ Reduce storm water pollution to the
maximum extent practicable.

USEPA, in turn, issued the 1990 NPDES
~. No =s,~’~= ~m,~-.- ~ ~ ~.. regulations which defined ~ activities to be

,kg,-~u~ ~ addressed by the municipality in order to meet
2. No~es~d,~= ~o ~=,:,~ No,teunon~ these goals (see box, page 2-1).
3. Improved water Lo~et dma e~i~.a|Better ~

q~lity T~ first goal is relatively straight-forward, but
4. Meet wmet Sigaiftca~ly Io.~ !~= ~ e,~,t~S potenLially time-consuming and expensive to
q~ity ~,~. e.,,m~g achieve. Non-storm water discharges are,t~a ~ typically intermittent, unpredictable, widelyeve=t~

d~spersed, and thus difficult to detect. They
may be physical connections to storm drains, or
may result from dry weather water use whichlocal areas of concern, and what actions it is becomes contaminated. An effective stormwilling to take to address these interests. Thesewater management program must address non-interests can only be determined, however, storm water discharges: however, the

through public workshops where citizens are aggressiveness of ~s program should be judgedinformed about storm water pollution and by the early field screening activities and otherinvited to present their views. The goals will assessments of the relative number of potentialnearly always be expressed in terms of desireddischarges and their relative impact on receivinguse (eg., swimming, surfing, fishing, boating,water quality. Some California cities (including
t ~ aqt~t~c life habitats, aesthetics). Tnese goals Los Angeles, San Diego and Santa Monica)must be related back to the watersheds draininghave begun implementing treatment controlsinto these receiving waters. Two simple (e.g., disinfection, colle~on/treatment at the

ex~emes are: (1) swimming and surfing requirewastewater treatment plant) for dry weathercontrol of public health risks from coliform flows into particularly sensitive water bodies.bacteria in the urban runoff, while (2) aesthetics
may only require litter control. The definition of MEP has essentially been let~

up to the local municipality and regulatoWBut one single level of control need not be agency. It may be developed through aapplied uniformly across the metropolitan area.comprehensive planing process fike the oneCertain waters will be more valuable to the laid out in Chapters 2 and 3 of tiffs handbook.
community and some will be less important. MEP should consider the mag~tude of the
Various watershed-specific goals ca~ be problem, constraints on its resolution, thecompiled to help set the community goals for aeffectiveness and track record of availablemetropolitan area, or determining the priority BMPs, and costs. MEP is not a fixed target, but
for achieving prescribed water quality goals inshould be re.examined and, if necessary, revisedvarious parts of the region, to incorporate current knowledge about the

sources of pollution and the demonstrated
REGULATORY REQUIREMENTS effectiveness of BMPs. Also, other se~ons of

the Clean Water Act (e.g., may impose§304~))The Clean Water Act amendments of 1987 additional requirements for certain receivingestablished two principal goals for ~ municipalwaters.
storm water program:
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~
A common

STEP 2: question asked in

AS SESS EXISTING th~ NPDF’~ ICONDITIONS storm water
’~ permitting [ ~EP

process is "What [ ¯ Pollutant Sou~es
is the storm water quality problem?" While this [ ¯ W=t~hed
is a logical question, a firm scientific answer Is [ ¯ Community Char~-ter
quite difficult and costly to give. In order to [ ° Extstlnll Pro~-an~
move the program forward, a quick "ballpark"
assessment of existing conditions based on
readily available data is recormnended. Much

Iof this data was collected for tl~ Part 1 Permit STEP 3: SET PRIORITI~
Application. Individuals on municipal staff with
intimate, pragmatic knowledge on the "lay of
the land" area major asset when assessing
existing conditions. The four major areas that
should be explored when assessing existing
conditions (see box) are discussed in t~
following paragraphs. STEP 5: IMPLEMENT NF_.AR-TEXM

water pollutio~ in ti~ mmai~dity.

storm water pollutim and its ~g~m~lL

municipal corporation yard) should be early¯ Clmracte~tics of th~ community which
targets to ensure that the municipality has itsinfluence storm water ~
"own house in order." Early initiatives which

¯ Existing programs which ~n, rently reduce Ioadings from significant pollutant
achieve, at~ compatibk~ with, o~ ~ Io sources demonstrate that the municipality has an
be involved in a good stoma wn~, equitable program (i.e., a "level playing field formmaagement program,

everyone"). Visual observation is the best way
to begin targeting pollutant sources in the near.
term - once the most concentrated sources are

POLLUTANT SOURCES                    addressed, long-term monitoring programs may

begin providing insight to more widely
Specific, heavily concentrated sources of dispersed pollutant sounds.
pollutants make good early targets for tl~
SWMP because their cleanup is both observable WATERSHED CHARACTERISTICSand measurable. These might include old
conunercial and industrial areas, as well as core Each watershed should be examined.
urban areas where large impervious areas Appropriate program targets and control
directly connected to the storm drain are most measures will be determined according to
likely to be found. Core areas also offer the watershed characteristics. Characteristics should
best opportunity for finding non-storm water include the following:
connections. Often, elements of the community
employing "bad housekeeping practices" are ¯ Receiv ng water characteristics (e.g., water
considered to be eyesores (if not in violation of quality, fish habitat, recreational benefits) are
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evaluated to help identify pollutants of ¯ Programs that manage pollutant sources, but
concern, require BMPs to enhance their storm water

pollution control effectiveness, and¯ .Drainage System Characteristics (e.g.,
drainage design, base flow, right.~f-ways, ¯ Programs that currently cause pollution andopen space adjacent to the drainage system) require BMPs to abate Otis pollution
define how pollutants are conveyed to the
receiving water and opportunities for When assessing existing programs, it may be
inc~rl~rating treatment control BMPs into beneficial to compare the activities of thethe drainage system,

existing Ira)grams with the BMPs described in
~s Handb(x)k (see Chapters 4 and 5).¯ .Land use characteristics (e.g., existing
Consideration should he given to areas wheredevelopment patterns, areas for new
the SWMP can he "piggybacked" with existingdevelopment, open space policies) are used
programs in a cost effective mann~.fo~ selecting and setting priorities for the

most app~priate BMPs for each land use.
Once the existing programs are assessed, a good
place to begin to incorporate storm water¯ Physical characteristi~ (e.g., soil, slope,
management goals into the municipality’ssubsurface conditions, climate/precipitation)
General Plan (see BMP SCI - Ixmd Usegovern the suitability and effectiveness of
PlarmJng/Management in Chapter 4). Thetreatment conu’ol BlVlPs. General Plan is a concise statement of the goals
directing the municipality’s existing programs.¯ Ecological Charaeteristic~ (e.g., open space, Several examples of integrated municipal

habitat, wetlands) define areas where naturaJ programs follow:
systems can be incorporated into BMPs.

COMMUNITY CHARACTER
¯ Many environmental regulations, including

the NPDES storm water permitting program,
favor pollution prevention. The Conserv~on

Knowing the makeup and activities of lhe
E]ement of the General Plan probablycommunity is particularly important for source
discusses other pollution l~evention programscorttroi BMPs, which require significant
(e.g., household hazardous w~ste collection.

community involvement to he effective. Active wast~ minimization, landfill management,and concerned community grottps can (and
pesticide use) which should be integrated intoshould) become involved. It is important to
the SWMP. A single pollution ix’eventionidentify their concerns and link the concerns to
program which satisfies severalstorm water pollution control objectives,
environmental regulations should beFactors to be considered include demographics,
developed.commumty organizations, environmental and

aesthetic issues, and business climate. ¯ A community’s water resources management
activities (i.e., flood control, water supply,EXISTING PROGRANIS
water conservation, groundwater
management) sl~uld he integrated with theThe most cost-effective way to implement the
SWMP (Rocsner and Matthews, 1990). MostSWMP is to integrate it with existing programs,
storm water treatment control BMPs involveThus a vital platming step is to determine:
detaining/retaining runoff, slowing runoff
velocity, and promoting percolation into the¯ Programs that currently use BMPs to manage
ground. A community’s flood controlstorm water pollutant sources,
policies, criteria, and facilities should be
examined, and alternatives considered which
address both the frequent storms (which
convey most of the storm water pollution
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over the course of the year) and tbe

~infrequent storms (which cause floods). STEP 1: DEFINE GOALS
BMPs to consider include reducing direct
connections of impervious area (DCIA) to the
storm drain system, and using more vegetated

STEP 2: ASSESS EXISTING CONDITIONSand/or pervious drainage channels, detention
basins, and infiltrating devices. Watershed
master planning is recommended becausesome BMPs may be inapproptiate in certain If: _ STEP 3: SET PRIoRrrlEs i: ::

i’rk~tization Toolsterrain (e.g., steep hillsides, low permeable
soils, high groundwater zones). Percolation
and storage of runoff may benefit a
community’s water conservation policies Iexpressed in the General Plan’s Conservation
Element (e.g., "storm watering" of retire
vegetation, groundwater recharge, non-
potable water supply, instreatn flow
management),

l
STEP 5: IMPLEMENT NEAR-TERM

PROGRAM¯ A principal source of urban storm water
pollution is the automotive/transportation
system (see Chapmr 1). The Circulation

STEP 6: ASSESS PROGRAMElement of the General Plan may relate bow
efficient use of the wansportation system
(e.g., public transport, tide sharing, stnggered
work hours, relieving traffic congestion) canpdotitize the goals. From Step I thereduce vehicular emissions and, consequently,

municipality will know:storm water pollution discharges.

¯ How and where land is developed may
issues that need to be addressed? (Watersignificantly change the impact of storm
Quality Goals)water pollution on receiving waters.

Directing intensive land uses away from
more sensitive receiving waters has been

(Community Interest)proven to be a very effective source control
BMP for new development projects.           ¯ What does the municipality have to do to

meet its NPDF_~ regulatory requirements?¯ Many conununities have found that treatment
(Regulatory Requirements)control BMPs are easily incorporated into

parks and recreation areas with proper
It is unlikely that all goals can be met in theplanning, design, and landscaping. The Open
near-term. Consequently, the municipalitySpace Element of the General Plan could
needs to l~ioritize its effort for both the near.lxvmote these types of "multi-use" facilities
and long-term goals.as a cost-effective way of meeting SWMP

goals.
Step 2 yields information about the

- municipality’s ability to address these goals:
The next step in

STEP ~: developing and ¯ Where are the pollutant sources?
SET P~,IOtCJT1ES implementing the

= municipality’s ¯ What are the watershed cha~actetisfics
SWMP is to influencing BMP effectiveness?
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¯ What existing program scan be used as the To pdorttize BMPs, three key factors must be
foundation for the SW~VlP7

This information must be used to establish a 1. A suitable, acceptable selection of BMPs.
priority for addressing the activities listed on
page 2-1. 2. An evaluation of the pollutant control/

removal which can be achieved by theThe following section provides a discussion
BMP.

regar~ng prioritizafion tools and likely
categories of near-term programs. 3. The portion of the drainage area to which

the BIvlP can be applied.

Prioritimsio~, Q=~tio~: The prioritization serves as a plan fo~
How much can we alton/? determining BMPs based on actual drainage
Do ~ think it ~ work? area characteristics, pmjeaed BMP performance,
What are we already doing? and cost-effectiveneas considerations.
Can I show that it works?
Where are ~e wont IXOblem~? NEAR-TERM PRIORITIES
Can I learn something new?
What are the easiest solutiom? The SWMP mus~ consider the phasing of
Is this the right dh, ectioe7 program goals. A long-term program for all
Wt~u has been successful fo~ someoee else? SWMP ac~vities is required by the 1990

regulations. A near-term program (for the 5-
year permit term) is also needed to focus
attention on significant pollution source

PRIORITIZATION TOOLS                  reduction. The near-term priorities should be
programs that meet the following three criteria"The first step in setting priorities is to review

the information gathered in the existing 1. All activities defined by :he storm water
condition assessment, broadly lay out regulations are add~alternatives, and screen alternatives. One way
to summarize existing information and the 2. BMPs are implemented in areas where
issues to be considered in establishing a mitigation of storm water pollution is most
program is shown in Figure 2.3. Such a

important to the community and/or regulatory
summary, may be developed through a agencies.
"brainstorming" session with the various
responsible parties and using this handbook to 3. There are funds and staff to implement
identify available BMPs. The summary, once criteria 1 and 2.completed, may serve as a tool to solicit
feedback from policy makers and rngulatocy
agencies.

The next step is to develop a "short-list" of the
most appropriate BMPs. Chapter 3 lays out a
methodology and presents worksheeLs fo~
selecting and ranidng BMPs, for both source
control BM~Ps and treatment control BlVlPs.
Using these workshcets, the SW~ for each
activity may be prioritized and phased.
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Munic|paJ Storm Water Management Program

,Pmgrnm Activities: Improper Discharges
Pro~-m~t Element: l~omot~ l~per Use and Dispo~l of Toxic Ma~_r~Is

.Type of Development Addressed: Existing D~velopm~nl

Appropriate Federal Regulation: 40 ~ 122.26(d)(’2)(iv)(BX6). a des~ of educationaJ activities.
pubhc mformatton acuvitie~, and other app~ activities to fa~filale Ihe proper management and
disposal of used oLI and toxic materiah.

.Compliance Obiec~Jve,: Develop target educational campaigns commensurate with ability of community
provide n~n._._~ of proper management and disposal (e.g., collection siles, times).

~BMP Selet~on lsau*~                   _BMP lmtdementation Requlrement~

~: Le~aJ. RegulatoW and Enforcement Provision:-:¯ City Public Wodm Depamnent ¯ Ordinances (dtschargeJprelreatment)¯ County Department of Environmen~ HeaJth
Services

¯ New ordinances
¯ Prosecution of viola~s¯ Municipal F~’e Agencies

Adminiswative Reqotremen_~_.
¯ Inspection and monitoringActiwties of Interest:
* Pilot program¯ Household disposal/dmnping

Record keeping

- Media speciafists¯ Public Agency disposai/dttmping

.Inspection. Monitoring, R¢~3rting Rmuirements:

..A.v’aJlable BMPx:
¯ Fr~Iuency

¯ Hou.sehoid ~zardous waste colleotiotl
Per year¯ Used oiJ recycling

¯ Waste minimizatio~
¯ Measurement of effectiveness
¯ Sampling

_Al~-ma~e Levels of Serv~e~-
¯ ExLsting, no inc~ase                          Community Involvemenl/Outrea_eh;¯ Flyers

¯ Increased

Monitoring                     ¯ General fund

¯ Fines
¯ Users fee
¯ Sta~ Revolving Loan Fund

FIGURE 2.3 EXAMPLE STORM WATER PROGRAM SUMMARY
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STEP 4: SELEL-~ selection should STEP I: DEFINE GOALS

I~Tr_.AR-TERM BMPS be limited to
~ high priority

activities" Tbese
[ STEP 2: ASSESS EXISTLNG CONDmON$early efforts need to be targeted - either to an

existing, successful program -- a particular
localized pollutant source - or a small area I
where all aspects of the program can be fully [ STEP 3: SET PRIoRrrlF~
managed. It is important that the near-term
program demonstrate immediate results, even on

regulatory agency to gain and keep their STEP 4: SELECT NEAR.TERM BMPs

single BMP is usually insufficient to controlA

rather, an integrated, complementary set of
BMPs tailored to local conditions should be STEP 5: I~IPLEMENT NEAR.TEl@,!
selected for each activity (see box, below). For PROGRAM
example, the City of Palo Alto targeted vehicle
maintenance facilities for control of metals in

I
City developed an intensive program of STEP 6: ASSESS PROGRAM
education, spill management, material
use/disposal, ordinances, economic incentives,
manuals, etc., which has the full support of
facility owners, community/environmental incorporation will generally fall into one of
groups, elected officials, and regulatory agencies following five classes:

¯ Adequate Existing Program
¯ Redirect Existing Program

Tailor to the ~ Condition           ¯ Start New Program
¯ Develop Watershed Master Plan¯ Community/business composition.            ¯ Conduct Targeted Pilot Study

¯ Hydrologic conditions (slope, soil, dra~

¯ Land use pauems. Depending upon the classification, the
¯ Local practices, implementation programs will be somewhat
¯ Community coecems, different. Some guidance for implementation is
¯ Institutional characteri=ic~, presented below.

ADEQUATE EXISTING PROGRAM

The BMPs Programs which achieve some degree of storm
STEP 5: selected for water pollution control are already in place for

IMPLEMENT implementation most municipalities. These may be municipal
NEAR-TERM in Step 4 will be programs, programs sponsored by overlapping
PROGRAM incorporated into jurisdictions, or private initiatives. Typical

= the municipal existing programs include household hazardous
SWMP. Such waste collection, hazardous spill response units,

hazardous material storage rules, compliance
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with Resource Cons~vation and Recover~ Act
(RCRA) and CaLifornia landfill management and Criter~ fee Active Community Involvement
closure regulations, litter control programs, and
erosion and sedimentation control requirements. ¯ Reflects the charactedUic~ of the
For these programs, all that may be required is community.
better documentation and effective ¯ Acknowledges community ixtodti~.communication about their conduct and
effectiveness at storm water pollution control. ¯ Heightens awarene~ about the

REDIRECT EXISTING PROGRAMS

Other programs may be compatible with storm ¯ Explains what each individual must do.
water pollution control, but require some
redirectton. In this category, the objective ¯ Give~ the indivktual an easy way to do
should be to incoq3orate good storm water what Im asked.
management into an existing wogram, and to ¯ Monitet~ the Wogram and gains feedback.get documentation related to storm water
pollution control back to the municipal storm
water coordinator. Existing programs which
may be redirected include detention/retention DEVELOP WATERSHED MASTER PLAN
requirements for new development, construction
site and building permit inspection programs, In California, the Community and Area Plans
drainage system maintenance activities, and developed under the General Plan often use
transportation and land use planning programs, watershed master plans to define localized

conditions for land development, and
START NEW PROGRAM infrastructure requirements for drainage and

flood control. NPDE, S permitting requirements
An en~ely new program may be appropriate in cal! for storm water pollution control planning
the near-term if it is clearly cost effective, to be incorporated into such land use and
There are two instarw, es where new programs infrastructure planning. Treatment control
axe favored in the near-tezm: BMPs (see Chapter 5) are selected most cost-

effectively through watershed master planning.¯ An existing program wovides the
institutional structure to facilitate effective A watershed master plan conducted by the
implementation (see previous section), municipality establishes an overall "framework"

fo~ storm water pollution control within the
¯ A new program Involving the community at watershed. This framework consists of a system

large required to increase effectiveness, of on-site and regional storm water
quantity/quality control measures t’Figure 2.4).

Widespread, active community involvement is The watershed master plan should Woduce the
essential for a successful program. Community following distinct products:
involvement includes clearly defining the
problem and promoting measures which solve it ¯ Existing and projected future pollutant loads,
(see box). Achieving community involvement impacts of these pollutant loads, and
requires a well balanced effort. A program pollutant reduc:ion goals.
which merely informs, without facilitating action
or achieving results, may result in a negative ° Watershed-specific BMPs (e.g., storm water
backlash which hinders the wogram, management policies, facility design criteria)

to be implemented on-site during land
development/flood control projects.
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¯ Conceptual design of regional BMPs (e.g.,
multi-objective flood/storm water pollution Implementing On-Site and Regional BMPs
conffol facilities). (Adapted from Hartigan, 1986)

¯ O&M needs and responsibilities.
¯ tmpkmeutmiou Pr~aglta, m

¯ Methods for assessing effectiveness Of master . Municipal Muter Plan
planned BMPs. conceptual sims

¯ ~ deve~op~ defu~ ~
meeting ~z~ng¯ A financing and administrative plan. - I~velol~r d~igns and �otatngt~ BMP~
Property owner reapo~ibl¢ for iwovidi~

Once developed, the watershed master plan
Wovides a capital improvement plan for regional

¯ App~=~ Applkatiomquantity/quality control facilities, and guidance . siagl~ ~veloper withia large
on BMP selection for municipal staff and . lafdl/R~fit for small parg~la
individual developers. This guidance might rage - No mitable mgkmal tit~
the form of storm water polluUon control goals - Small~, non-maidential sitka with
to be incorporated into the General Plan, mmtmma~
zoning/sulxlivision ordinances, and - $i~ grading which r~luce~

runoff to vegetam areas, oradministrative procedures and policies. BMP f~ on-si~ reas~ or p~rcol~iouSCI. Land Use Planning/Management in
Chapter 4 gives more details about appropriate
BMPs. ¯ Implementation ~

- Mtmicipal Maste~ Plan at~ategk:ally
facility, and prepmct conceptual designCONDUL’W TARGETED PILOT STUDY Mmicipatily o~ doveiopet d~iga md-
�omtrucu BMP for multiple developmem

Pilot studies are an interim st~p aimed at
achieving significant conlzol of a specific - Derek, pro pay equimb~ r...-ia-lim~.o~
polhitam source while gaining practical �omtru~i~g o~.~i=
knowledge to base long-term implementation . Maiatmanco perfmmed by musty

decisions. They should be directed at a ¯ App~aiam
representative microcosm of the municipality . Where Mut~ Pl= demoaaru~
and should be considered where municipal-wide wi~e economim of w.ale
implementation is expected to be cost- . Where m~itable sit~ ex~l~ downstream of
prohibitive in the near-term. Possible pilot m-~ already partially or fuUy

- ~ critical receiving water i~ue~ wan’amstudies may include street sweeping programs, gnaw muazipal roleschool curriculum on storm water pollution - To maximize multi-uge beaefim (e.g., floodcontrol, storm water pollution control initiatives �onrail tmt.umcm=ion.
directed at small businesses, innovative
treatment technologies, and illicit connection - Where ~x,perty ownen ¢maot
detection ~ograms. Pilot studies are most

municipalappropriate for source control BMPs, where a
high level of community involvement may be
required, implementation may be labor- experience already exists for treaunent controlintensive, effectiveness is largely uameasared,BMPs, pilot studies of these BMPs may still beand effective implementation may be necessary to adopt them to local conditions.municipality (perhaps site) specific. While a
large body of resea,"ch and wactical field
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American Public Works Association. Southern
California Chapter, Water Resources Committee
(1992), "A Study of Nationwide Costs to
Implement Municipal Stormwater Best
Management Practices,~ prepared by James M.
Montgomery Engineer.

Hartigan, ~ohn P. (1986), "Regional BMP
Master Plans," presented in Urban Runoff
Quality - Impact and Quality Enhancement
Technology, ASCE, Ben Urbonas and L. A.

Larry Walker Associates (1990), Urban Runoff
Controls Necessary to Achieve Water Quality
Objectives Proposed in the Inland Surface
Waters Plan," Report to City and County of
Sacramento, February.

Roesner, L. A., and R. Matthews (1990),
"Stormwater Management for the 1990’~,"

Shaver, H. E. (1988), Stormwater Managentent
Issues. Presented in Design of Urban Runoff
Quality Controls, ASCE, LA. Roesner, Ben
Urbonas, and Michael B. Sonnen. editort

U.S. Environmental Protection Agency (1990),
"40 CFR Parts 122, 123, and 124, National
Pollutant Discharge Elimination System Permit
Application Regulations for Storm Water
Discharges; Final Rule," Federal Register, Voi.
55, No. 222.

U.S. Environmental Protection Agency (1992),
"Guidance Manual for the Preparation of Part 2
of the NPDES Permit Application for
Discharges from Municipal Separate Storm
Sewer Systems," EPA 833-B-92-002,
November.

Uribe and Associates (1991). "Summary Report. ~
Vehicle Service Facility Waste Minimization

Program." Palo Alto Regional Water Quality )
Control Plant.

~ F-
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s. sg cno                         V

~ GUIDANCE FOR st~ involved In remov~ ~)

B~:~ of a St~ W~ Cost is a~r major comi~a~on ~m m~
~ ~ M~agement to ~ B~ ~le~ for implemen~o~

~. A ~D~ ~gulafio~ ~ ~ous of ~s f~t in
major st~ in ~s ~ ~velop~ is ~ ~at ~y c~l for ~ reduction of ~ilu~
~le~on of B~s. ~s Ch~t~ ~n~ ~an ~ff W ~ "~mum exam
~ on ~ ~le~on of ~ ~ ~n~ol ~cable." G~li~s for ~fing ~
~ ~ent ~n~! B~. pl~ in ~ ~t~on of w~n ~

~l~fing ~ ~r B~ for ~y Oven of ~ur~ Contro~ ~ Selden ~
~fion is a ~on of ~ forlorn: T~ment Controls ~fio~ ~ follow.

¯ ~ Fe~ ~o~ wa~r ~fio~. ~ a fi~ cogent ~g~ng ~ ~l~on of
B~, ~re is ~ single B~ ~ is goi~

~ is a ~mbinafion of B~ w~ ~n~bute to

¯ ~ ~st of B~ ~o~ implement~o~ s~wn in Fi~e 3.1 a multi-level ~

A S~ must (a~ng to ~A ~lafio~) co~n~ng on ~ ~ment ~n~ols for si~,
imple~nt B~ for ~ of ~ ~fivifies to ~ and fin~ly, w~e r~, ~mmu~.~

column of Table 3.1. At a ~mum, ~

~ ~!~ ~om ~ch c~ego~ of B~ ~
S~ON OF sto~ wm~

an "X" ~ on T~le 3.1. ~s ~k
SOURCE CON~OL m~age~nt

~s ~t red--end ~fic B~ ~s is a
~ B~ ~gr~ ~s

t~k for ~e 1~ ~mmu~ b~ on ~ cen~n ~
~cffic c~cu~ of ~ co~u~ (~ ~ cobol B~
C~ 2). imple~n~d on

e~sfing ~velop~nu In ~fion, ~
~ ~ucfion of ~llut~ ~ ~o~ wa~r consols will ~ a~ied in ~veioping ~
¯ ~ges to ~ m~mum ex~nt ~ble iso~ ~ ~w ~velopmem h~ ~en ~mple~
~ ~amto~ req~ement of ~e mo~ wa~ ~ght cargoes of ~ con~l B~ ~
re~lafio~. ~fimately ~ go~ ~ to ~e~ ~~ in C~ 4.
r~iving wmer. For e~h ~fferent ~i~ng
wa~r wi~n ~e mu~cip~, ~ ~fici~ Planing Ma~gement B~ ~e
u~s of ~ water ~y sh~ld ~ i~nfified ~ towed ~zing ~e ~ff f~m ~w

~ u~s ~ ~fine& For ex~ple, wa~ ~u~ge ~velopmem in enviro~ent~ly
u~d for rising ~or swiping should ~ ~nsifive ~e~ ~at ~e ~fic~ to m~n~ng
~otected ~om fecal colifo~ cont~nafion; water qu~ity. ~ consols ~e ve~ ~st-
~us, B~ ~le~ed for ~ wate~h~(s) effective if implemented in ~ site ~ng
~ng to ~at re~iving water ~y ~uld ~
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SOURCE CONTROL BMPs
¯ Public Education
¯ Planning Management
¯ Material Use, Exposure & Disposal Controls
¯ Spill Prevention & Cleanup
¯ Illegal Dumping & Illicit Connections
¯ Street & S~orm Drain Maintenance

TREATMENT CONTROL BMPs ~SITEI
¯ Biof’flters (Vegetated Swale.s/Strips)
¯ Inf’dwation
¯ Media F’dtration
¯ Water Quality Inlets

TREATMENT CONTROL BMPs ~COMMUNITY3
¯ Inf’flwation
¯ Wet Ponds
¯ Constructed Wetlands
¯ Extended Detention Basin
¯ Multiple System

(Soun:e: Modified from
UDFCD, 1992)

FIGURE 3.1 MULTI-LEVEL STRATEGY FOR STORM WATER
MANAGEMENT PROGRAM

~unlc|pal H~ndbook                          ~ - 4                            March, 1~93

R0034020



phase of new development projects and sizeable controls in the system for runoff quality
redevelopment projects. Examples of these management
controls at the municipal planning level include
zoning ordinances, subdivision regularlons, and As noted in Chaffer 2 the selection of source
buffers and setback requirements. AI th~ site control BMPs is only one step in developing a
planning level for new development and storm water management program. P~or to the
redevelopment, these controls include selection the municipality should understand
minimizing impervious area that is connected where it wants to head with the program and
directly to the storm drainage system, and what it already has in place. Once this
providing setbacks from surface waters and information is provided the selection of source
wetlands to protect their environmental integrity, control BMPs is made easle~.

Materials Management is addressed by the next EVALUATION CRITERIA
three BMP categories: Material Use Controls;
Material Exposure Controlsf and Material Work.sheet I (page 3-12) and a selection criteria
Disposal and Recycling. BMPs in these have been developed to assist the municipality
categories are directed at controlling the use, In selecting source control BMPs. The selection
storage and disposal of chemicals that could criteria are important because it includes a
pollute runoff. The objective is to minimize the number of factors that should be considered
opportunity for rainfall or runoff to com~ into when selecting source control BMPs. These
contact with these chemicals, factors Include:

Spill Prevention and Cleanup is directed ¯ Ability to meet regulatory requirements
primarily toward minimizing the risk of spills ¯ Effectiveness of the BMP to remove
during outdoor handling and transport of pollutants of concern
chemicals, and developing plans and programs ¯ Public acceptance of the BMP

.~
to contain and rapidly clean up spills when they ¯ Ability to be implemented
do occur before it rains and/or before the spill ¯ Insrdtutional constraints to BMP
works its way into the storm drain system. ¯ Cost for implementation

Illegal Dumping Controls consist of ordinances, The selection criteria provide for a sliding scale
public education programs, and penalties aimed of 1 to 5 to rank the BMP in meeting the above
at keeping individuals and businesses from factors.
dumping waste products into drainage systems.
These wastes include solid wastedliquid wa~ To use worksheet 1 the municipality should fh’st
and yard trash, list the program elements required under the

storm water regulations and the categories of
Illicit Connection Controls are directed toward BMPs provided in the preceding paragraphs (see
preventing by ordinance, and eliminating by Table 3.1). The fact sheets for source control
removal, connections to ~e storm drainage BMPs as presented in Chapter 4 are then
system that discharge any material except runoff reviewed to identify the BMPs available to the
into the drainage system. This includes bans onmunicipality. For each BMP identified the
connection of floor drains, washdown areas, municipality ranks the BMPs according to its
septic tank overflows, and the like. ability to meet the selection criteria. The

criteria for ranking the source control BMPs Is
Street/Storm Drain Maintenance includes BMPs as follows:
that remove pollutants from paved areas and
maintain runoff quality controls that exist within Meets Regulatory Requirements
the drainage system. Examples include street
sweeping, catch basin cleaning, road and bridge Does the BMP comply with the Federal storm

,~ maintenance and maintenance of structural water regulations or a RWQCB permit
condition? For the most part the selected BMP
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will address the requirements of the storm waterRating Scor~:
regulations. In certain situations the local 5 - Public understands the problem and
RWQCB may require a specific BMP in which supports the BMP implementation.
case the BIvlP will become a mandated BMP. 3 - Likely that the public will support

BMP once l~ey understand the problem
Ratin~ Score: but presently does not know the issues.
5 - Meets specific RWQCB requirements 1 - Public does not support the BMP.
3 .. Meets storm water regulations
1 ~. Does not meet reguiato~ requirements Implementable

Effectivene~ of Pollutant Removal Can the BMP be implemented through existing
programs or departments? The ability of the

Does the BMP have a high likelihood of municipality to implement a BMP will to a
reducing pollutants of concern? This is certain extent depend on whether existing
probably one of the hardest questions to answerprograms can be used or expanded. Obviously
especially for source control BMPs. Presently the likelihood of a BMP to be implemented is
the knowledge required to make this assessmentgreatly enhanced if an existing program (or
is lacking. Consequently, most source controldepm’tment) can be used. Other issues to be
BMPs will receive a low rating, not so much considered under this criterion is the availability
because they are not effective in removing of staff (or does the staff need to be expanded)
pollutants, but because the ability to quantify and equipment. Also the municipality should
the removal is not available. It is more likelyconsider how the BMP will affect inter-
that the rating of the source control BMPs willdepartmental coordination and communication
be relative to each other. Also some BMPs are(Is there overlap? Will there be "turf battles’?).
more suited for removing a specific pollutant
than others. Refer to the fact sheets in ChapterAnother issue to consider under implementation
4 for assistance regarding targeted pollutants, is whether the BMP should be implemented In a

specific area or a larger waters~ed area. Some
.Rating Score: BMPs will be more appropriate for a specific
5 - Highiy effective in removing pollutantstarget group within a limited area (e.g.,

with sufficient data to support such a indusa-ial illicit connection program) while
claim, others need to be implemented area-wide (e.g.,

3 - Expected to provide moderate level of elimination of motor oil dumping). Those
pollutant removal. BMPs that apply to the larger watershed should

1 - Ineffective in removing pollutants or receive higher consideration.
insufficient data are available to ~
aa assessmem. Rating Score:

5 - Existing program or department can be
Public Acceptanc~ used and adequate personnel and

equipment are available. Applies to
Does the BMP have pubfic sapport? Some larger watershed area.
source control BMPs will carry more public 3 - Existing program will need to be
support than others, e.g. stream clean-up versus expanded with either more staff or
tighter land use controls. The successful equipment.
implementation of source controls depends, to a 1 - Existing program or department does
large extent, on the amount of public support, not exist to implement BMPs.
Such support can be identified by knowing the
community interests. Without public support
(which should include understanding the issues
and problems) the BMP will be ineffective.
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Institutional Constraints                        Rating
5 - The

Are there any institutional constraints that limit with the existing municipal funding
the ability to implement the BIVIF?. Typical mechanism.
institutional constraints would include legal and 3 - Moderate cost BMP that will require an
intergovernmental coordination. Many of the adjustment to the City’s funding
source control BlVfl’s can be implemented under mechanism for suppo~.
existing ordinances or regulations. In some 1 - High cost BMP or a BMP that will
situations a new ordinance will be required, require a major restracturing of the
Source control BMP may also require municipal funding mechanism.
interjurisdictional coordination to be effective.
This coordination whether it is through Once the worksheets are completed for each
complementary watershed protection ordinances, program element and the ratings scored the
common public education programs, or shared municipality will have a ranking of BMPs. It
maintenance duties is critical to selecting BMPs. should be kept in mind that the BMP ranking is

only a tool for comparing BlVfPs. In some
Rating Score: situations where the scoring is similar for
5 - Existing ordinances, intergovernmental different BlVfl>s, the municipality may decide to

agreements, etc. are in place to consider the BMPs in question to be equal and
implement BMP. suitable for implementation. Nonetheless, the

3 - New ordinances and intergovernmental ranking will provide the information for the
agreements will need to be developed; municipality to decide (1) which BMPs should
however, there is consensus among the be implemented immediately, (2) which BI~
parties that the BIvfP is important, should be targeted for pilot scale st~:ly, and (3)

1 - New ordinances and intergovernmental which BMPs should be phased for later
agreements will need to he developed, implementation. Such ranking will also serve
Such ordinances and agreements will the purpose of defining MEP as required under
require extensive time and cost to the storm water regulations.
develop a consensus.

The selection criteria and scoring system as
Cent presented in the preceeding paragraphs are

similar to other selection processes developed
How much is the BIvIP going to cost initially, around California. Consequently, the user may
and, over the long-term, does the municipalitywish to modify the selection process to
have adequate financial means to fund its accomodate local requirements. Modification of
implementation? Many of the source control the following selection process attributes maybe
BMPs do not require significant capital considered:
investments (e.g. storm drain stenciling) while
others do (e.g. purchase of vacuum street ¯ Criteria - The user may want to redef’me
sweepers). Also it is important to look at the some of the criteria, or add/subtract criteria.
means for generating the funds required for the
BMP (or for the storm water program in * Scores - Likewise, the user may want to
general). Is the existing funding mechanism modify the scoring to a simple +, 0, and -, or
(e.g. user fees, general funds, etc.) adequate for 1, 2, and 3.
funding the BM]’ or does a new mechanism
need to be developed (e.g. utility fund)? ¯ Weighting - in addition, it may be
Additionally the municipality may want to appropriate to group the criteria into tiers
consider the cost to the community at large, reflecting their relative importance to SWMP
although this may be a difficult task. goals. By multiplying the scores of the

highest tier by some factor (e.g., x2) the first
tier scores could he weighted more heavily
than the others toreflect this importance.
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¯ Fatal flaw - Scoring the BMPs should suggested these only be used when absolutely
provide for some fatal flaw (e.g., the BMP is necessary, because they are not aesthetically
illegal or its implementaiton is completely pleasing and detract from the general ambience
unacceptable to the public) which would of the community.
make implementation impossible. Scoring a "I"
fatal flaw as a "0" is one way of highlighting Fulfilling the MEP goal may require that
the flaw. Any BMP scoring a "0" against a performance standards be established for
criterion would be eliminated from treatment control BMPs. Performance standards
consideration, regardless of its overall are often related to the type or size of storm that

. ranldng, should be used for the design of treatment
; control BMPs. These include swales, buffer .L
~ The treatment strips, inllltraUon basins and trenches, and

~ S r-ET..~’?TION OF control BMPs in extended detention basins and wetponds.
~ TR~,kTMrEN’I" this handbook General guidelines for the design of many of
¯

CC,~WI’P, OL B,~’fl:’s are designed to these types of facilities are found in Chapter 5.
~ ~ fit aesthetically

I
into the open Treatment control BMPs are commonly sized to

space landscaping of new developments. This is control small rain!all events (e.g., storms that
the most common method of implementing occur more frequently titan once per year on
these controls in other areas of the United average) and the "first flush" of larger rainfall
States. But these facilities take up considerable events. Sizing criteria presented in ~is
land area because the side slopes of detention handbook were developed for specific
basins, wet basins, and constructed wetlands are hydrologic conditions at a number of locations
flat to allow for maintenance and to ensure in California with the computer model STORM
public safety. In certain cases where land (Storage, Treatment, Overflow, Runoff Model),
availability for treatment controls is very a simplified hydrologic model that translates a
limited, the facilities can be designed according long-term time series of hourly rainfall into
to guidelines in the Industrial Handbook. These runoff, then routes the runoff through detention
facilities will generally take up less space, but storage (Hydrologic Engineering Center, 1976,
will be more costly to construct and they will and Roesner, et al. 1974). Figure 3.2 shows the
likely require feacing for safety reasons. It is capture efficiency of various sizes of extended U

0.~17 0.033 O.OS 0.0~7
0 ~ ~ t I

o o= o.4 o.s o.t
~ Vo~rm ~ ~J~e~)                             ~--

VOLUblE FOR TYP]C~L RES]’D~NTI~L ARF_~
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detention basins for different California cities shown in Figure 3.3 has been developed. This
for a typical single family residential area decision tree will lead to the treatment control
(impervious area equals 40 percent). BMPs that are potentially applicable to the

site/region. Using the site characteristics and
Two horizontal scales are shown on Figure 3.2.the design guidance for the BMPs contained in
The upper scale expresses the required basin Chapter 5, potentially applicable BMPs can be
volume in acre-feet per acre of drainage area,sized and their cost estimated. Worlcsbeet 2 can
while the lower scale gives the required basinthen be filled in for the watershed(s) and/or
size in watershed inches. The upper scale is pollutant(s) of concern, and ranked tn the most
simply the watershed inches divided by 12 cost-effective order.
which converts acre-inches to acre-feet. The
curves show, for example, that in arid climate Stonn water
cities (e.g., Fresno and Bakersfield) capture ofi~ INTEGRATING detention has
the first 1/4 inch of runoff (or 0.02 ac/ft of :~ B~h~ h’x~l"O been imple.
storage per acre of land tributary to the basin) i FLOOD CONTROL merited in
will result in treatment of 90 to 96 I~ar.ent of ~ FACILITIES developing urban
the runoff. Oakland and Los Angeles, on the s~ areas for several
other hand, require detention basin volumes of decades, usually
0.3 to 0.4 inches to capture 90 percent of the as open earthen or grassed impoundment areas
rainfall. Larger detention basin volumes are or basins designed to control the peak rate of
needed for areas with a larger amount of discharge from one or more design storm
impervious area. The complete set of runoff events. These basins provide flood control
capture curves for California are shown in benefits - typically compensating for the
Appendix D. impacts of land development by reducing the

peak rates of post-development stona water
One way to use these curves to develop cost- runoff to pte-development peak rates by
effective BMPs is to relate basin volume to cost, providing storage for the excess flows. The
converting the curves to cost-effectiveness storage volume required to accommodate the
curves. The "knee-of-the-curve" is def’med at reduced discharge rate controlled by the basin
the point where little increase in percent runoff outflow structures is depicted in a conceptual
captured occurs with increase in basin volume, manner on Figure 3.4 (see page 3-11) as the

shaded area at the upper portion of the idealized
For Fresno, the knee of the curve is about 0.3 storm water runoff hydrograph. Storm water
inches of basin volume. Some areas have detention for the purpose is sometimes referred
shown that the "knee of the curve" is the 80th to as "peak shaving," since the objective is to
percentile runoff event (UD&FCD, 1992). reduce the peak rate of runoff to control
Therefore, management of urban storm water flooding from relatively intense infrequent, e.g.,
pollution requires management of small stormsat least two-year and typically ten-year or
(typically a 3- to 6-month event). BMPs shouldgreater, storms. Generally, the runoff from
address larger, less frequent events only to smaller storms passes tl~rough the basin, and the
prevent the BMP from increasing flooding, andbasin outflow structures have very little
to prevent the flood from damaging and/or influence on the character of the discharge
scouring pollutants from the treaunent controlhydrograph.
BlvtPs.

Storm water detention for water quality control
In addition, special consideration for sizing has no~ been as widely implemented and
larger treatment control BMPs may be requiredemploys a different storage strategy. An
when more strigent water quality objectives areimportant distinction is that while peak runoff
to be met. rate is the key parameter for flood control.

runoff volume is significant for water quality
To assist with the selection of treatment controlcontrol. Basins constructed for water quality
BMPs in a given watershed, ~ decision tree control must capture an~ detain alnmst all
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FIGURE 3.3 DECISION TREE FOR DETERMINING POTENTIAL r--TREATMENT CONTROL BMPs (1)
~
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runoff for the design storm; however, the design required orifice (pipe) diameter as a function of
storm is a much smaller event as demonstratedtributary a~a, assuming 0.5 inches of storage is
above, provided in a 5-foot-deep basin. This graph

suggests that water quality control basins must
The distinction between these two storage serve relatively large areas, as the runoff from a
strategies is represented on Figure 3.4, which tributary drainage area of over 60 acres is
shows that, while a flood control basin will released through a 6-inch outlet pipe and, for an
capture the peak portion of the hydrograph for 8-inch outlet pipe, over 100 acres must be
an intense storm event, the water quality control tributary to the basin. The outlet pipe diameter
basin will capture only the initial runoff at the becomes excessively small (and therefore
same location from the same event, as depicted susceptible to plugging) for smaller tributary
by the shaded area at the left on the hydrograph, areas.

However, this represents the entire nmoff Caution should be exercised when retrofitting
volume from many of the more fre~ent smallerthe small outlet control conduit for water quality
storms and, for larger storms, represents the in an existing flood control detention facility.
initial washoff of pollutants, that portion of the In particular the flood control performance of
runoff which is typically observed to contain the the basin must be evaluated for large.r storms
highest concentration of pollutants. (e.g., the lO-year, 2*%year, and 100-year storms)

with the modified outlet. Typically, the flood
The extended (40-hour) drawdown time control outlet must be modified, not only to
typically used for water quality detention accommndate the extended detention for smaller
requires a significantly smaller outlet controi storms, but also to compensate f,)r the decreased
structure (typically provided by a smali-diameter outflow rate at lower basin stages during larger
pipe or a perforated riser) than is required for storms. In addition, the basin may need to be
flood cona’ol for the same tributary area. This modified to increase the storage volume
is illustrated in Figure 3.5, which shows that available for flood control.

T~me 1 I0 100
Tributary Draim~

FOR FLOOD CONTROl‘ & CONTROl, DWI’EN’HON
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~ WORKKSHEET 1
_ SOURCE CONTROL BMP
~ PROGRAM ACTIVITIES:

~r PROGRAM ELEMENT:

Me~s Effectiveness
Regulatory of Pollutant Public InstltulJomll

BMPs Requlr~menls Remowl Ac~ep~nce lmldemenh~bie Cons~aints Costs
(1 - s) (1. s) (~ - s) (~. s) (! - s) (~. s) (~0 MAX.)



WORKSHEET 2
TREATMENT CONTROL BMP

Annual Annual Annual Annual Total
Are~ of Pollutant C~pit,d O&M Adudn. Annual Removal

Pollutants Application Removed Costs o) Cost n) Costs Costs Cost o)
of Concern BMP (At) (Lb/Yr) ($/Yr) ($/Yr) ($/Yr) ($/Yr) ($/Lb)

NOTE:
(!) Annual capital costs based on a 20-yea~ design period.

t21 Annual ~hninLuxalkm cosLs are bes~ dcl~rmined by a given community once a city-wide program it established.
(3) RemovaJ cogs a~e in units of ($/Yr) I (Ih/Yr) - S/Lb.

0
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What dld you like about this workshop?

2

How would you lnprove thls workshop?

Co~ents

Please leave this sheet on your table where you are sitting,
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CIRELE WORKSHOP MUNICIPAL INDUSTRIAL COMMERCIAL L
What did you like about this workshop?

2

How would you l~prove thls workshop?

Co.. ents

Please leave this sheet on your table where you are sitting.
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Additional Information - Education/Partk:ipation

Public educa/Xm and parocipahoo ~e cribcal ¢lemems of many of lhese source coewol B/vlI~ As ~ munk:~:~it7
ctgx>scs ~ conm)L~ and dcveiop~ and implements its SVCM~, it i~ vet7 impurtanl that the public
~ou aspects of the chosen ~ �~m~ls be mt~g~a~l into an ove~/plan. The p~.,semata~ of a well c~<~li.
tuued and comprebeusive campaign w~l be muc~ mo~ effec~ve aud effic~ut at reaching the target

To effecr.ively achieve ~ objec6ves, fl~ implememaflo~ of a public education and p~ou

I audie~,,~ should b~ iucJud~d:

¯ Techmcal (’[nt~n~). Mumc~pal depanmem and agency sUt/h;
¯ Technic~l (Exu~aal) - S~e age~cie~ (Ca/-EPA. SW~CB, IWIV[B, ARB), reg~otta/agencie~ (e.g. ABAG. SCAG,

AM~AG, wa~ and transgxgtabon agencies), and neighberMg $overnme~
¯ Busagss. C~tzunen:~l and indusmat, including trade assoc~mo~

The public mus~ have a clear undexs~ax~ling o/the lxoblem of s~nn wate~ poUu~ion in order m bring about (be behavioral
changes needed m reduce ~e discha~e of pullu~n~. Pan of ~is "c~.ar undenu~a~ting" involves inc~.,~ng
naLizafioe of their "place" in (he wan~hed. The public should be educa~d about the wau~shed, wbe~ tht7 Live in
relative Io it, and how their bclmvio~ alTec~s ~e health of the whoh: wam~hed. Ulbmatcly, municipal employees,
citizens, and businesses must w.alL~� tha~ they coumbute to storm wa~ poUutio~ and that by mod£fTing their behavior’
they can coemimtc ~o (he soluaon. Implemcn~ioo of the public educaLion and panicipa~on plan is the mechanism by

It has been csl~m~d that some individuals ~qui~ cxpust~e to the same message up m seven rimes, fx~n a varietT of

(c.£., fair) o~ med~a (e.g., radio) is ~ but wha~ ~xmre of d~:se elemm~s is mos~ effec~ve fo~ the ~arget audience.

In light of tl~ i~formation, the public education and pa~icipatiou plan should include a variety of activities to

¯ Program Platming and Tracking. Publk: surveys and
¯ Pmgnm Identity. Pregram message, ~ an~ ~g line:
¯ Colla~ral Martial - Newslettga’. fact sheets, bmchu~s,
¯ Co~t~tmating Comm~ee~
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V
-- Land Use Planning/ManagementAdditional Information

v
¯ Dttas¢ 1- ~ I)ctcrmma~o~ o( clr.al’-cut WS~L’f quafigy goals by th~ mullJc~pafity workm~ with ,(x~[ public ~ "l[ T

pnvat~ secux pan~pan~ (adv~ory groups, plannm~ commimot~ etc.). Goats slxzdd act as a target (�.i,
furm~ d~g~da~o~ of local wau~" o¢ "manmuz~ ,mpa~ from ~ suspended solkls", etc.) ~ as a

"wa~x~l id~mficauon’. Th~ commitment ~o ~ health of d~ wa~’sl~d and improved wa~r quality should
th~ f’u~t goal of an), public ~duca~on effort revolving co~uaumr/pamcipalion m ~ us~ plaaamg ~ maaage.                  ,,~
m~nL Public involvcm~]t in serene ~ goals L~ cr~IzcaJ K) gaming public acr.~-pr~qc~ of ~h~ ~ [hal
foUow in tl~ ~ CoasXlcra~ of mJx~ mumcipal goa~ (e.g. affotdabl~ housing) should also b¢ iacJud~L

¯ PI~LS~ 2 - Study:. ~g of l~r~ix~t dam and ~e whd~g of a d~scrilxion of the plam;~ ~n:a (mtmici~,
cottony, w~ ~:.) and i~s associau:d ixobl~ms m develop ,m uadcnm~xlmg of ~h~ vinous warn, quality

¯ Ptm~ 3- Aaalysis aad S~mth~sis: Wcrkiag ~ local groups, ~hc mmicipa1~ d~mnm~s and Iximt~z~
quali~/~x~Is as they ~la~ m [h~ wau:nl~d or plammg a~.a aad forms ~b~ basis f(x his
locaSr/.

d~nmmed
Fr~xlueotly ~-w z~mi~g on,narc,s and/or conditiom of approval a~ r~luiRd ~o ma~ag~ ~

- Impl~m~io~: R__~:,~n_ m,md,,~om ado~ by ~ polidcal body ~’~ impkm~,n~ by th~ kxallr/.6
l~g d~e la~d us~ ~quir~s a nw.ham~m ~o asse.ss pmjoct and o~h~ d~velopm~t plaas a~ vari~ ~ ~

si~ pla~ ~v~w as anga~ to a~ tJ~ impact to storm water runoff f~m woject~.

Costs of comu’uc~o~ md lo~g-um~ mainu~g~ a~l opea’atkms will va~/d~l~nding on dg wa~r quafity object~v~ and
the BMPs i~g:ot’gg~=ai~l into th~ ctm~ve ptanning Wooers. TI~ cos~ tO d~vedop O~ mode/a ~v~ pgan

use pl~ming can be one of th~ mo~t cost-eff~’t~v~ m~am of stDrm ~ quality mattag~m,,’nt as it
means of m~agmg act~v~es ~ ¯ watersl~d ~t w~th wat~ quarry objec~v~.                                  ~_~

A broad an=ay of regulatory issues at~ involved with land use planning and management at aft goverumeutal

O(NEPA). ghe Clean Wa~ Act (CWA). tl~ Coastal Zone Managerr~nt Act (CZMA), t~ C~an Air Act (CAA), and the
Sta~ Genial P[an lxoce~ and Sub~vis~oa Map A~.

NEPA influences land use by ~quir~g ~n~-~mm~utal impa~ sta~m~nts for federal actions on growth-shaping pmj~t~
~ as sul~sidi~ for highways~ ffe, agment f~llt~s~ power" plants, ~ How a p~e~t will impact land use ove~ ~ mint
be addressed in the NEPA process. The CWA a~fects de, c~ions t~ga~ting the location of mdusw~ f~’~ifies ttm~ugh
Natiot~l Pollution Di~:harge ~on Sys~m (NPDES) pemut program, lndusmal wast~wau:~ (a~ong with
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Additional Information -- Ho~e~g ~                V

Al~n~v~, Calffotma Dq~tuaea~ o( To~ S~
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VBMP: HOUSEHOLD HAZARDOUS WAS’rE COLLECTION (Continue)                 0
IN.~BLIC EDUCATION/PARTICIPATION
¯ Educate public ab°ut haza:dous malgrials in the home and �onsequences of improper use and/~ ~

L
¯ ldenUfy prope~ su~age and dispoe~

¯ Pmmo~ pa~cipaticm in local HJ-IW collection Ixograms.

.
¯

PubLic scrv~c~ announcements (PSAs) oe local ~evisio~ radio, and newspaper.

1
¯ uu~ b~U ~
¯ Video or slide lXe~entations at community o~,anizatiom.

° Speakers btu~"au made uP of kx~ e~vironmental pmfessiona~ and recycling expel~.
2

LIMITATIONS

¯ Cost.
¯ Signif~mt liability issue~ revolved with the collec~:m, handling, and disposal of

l SC31

Munkit3ai Handbook
4.29

March, 1993
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---___ Additional Information -- Ho..~o~ "=~o= W.t~ Co~)n V

~ ~ff, ~ ~ ~ ~ ~t ~w sight ~ ~ of C~~n ~. ~ s~, it ~ ~fi~lt ~ q~ ~~fi~ m w~ q~ ~ a ~d ~ ~ ~ ~ H~v~, ~ ~ ~ a ~.            L

~ s~ ~ ~ 0.5% ~ 2.~ ~ ~ ~ m~ ~d w~ s~ ~ ~ld ~ ~ ~
n~ ~i~y ~ ~ 1.~ of ~ ~ m~ ~id ~ ~

¯ Au~ off ~ ~l ~
" ~ ~ ~t ~Iv~

¯ ~

¯ ~
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BMP: USED OIL RECYCLING (Continue) V
LIMITATIONS

~ 0

1
2
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TABLE 4.1 QUICK REFERENCE - DISPOSAL ALTERNATIVES
(Adopted from Santa Clara County Nonpoint Source Pollution Control Program - December 1992)

All of Ih~ wast~ products on ~his chart ~re prohibilcd from discharge Io the storm drain system. Use this mab-ix to {le~idc whid~ allcm~ive disposal siratcgkz 1o use.
AL’I~RNATIVES ARE LISTED IN PRIORITYORDER.

Key: tlltW Household hazardous wasle (Governmenbsponsored drop-off evenls)
POTW Publically Owned Treatment Plant
Reg.Bd. Regional Water Quality Conlrol Board (Oakland)
"Dispose to sanitary sewer" means dispose into sink, loller, or sanitary sewer clean-out connection.
"Dispose as trash" means dispose in dumpsters o¢ Irash containers for pickup and/or eventual disposal in landfill.
"Dispose as hazardous waste" for business/commercial means contract wilh a hazardous waste hauler to remove and dispose.

DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL

, Disposal Priorities Approval Disposal Priorities
General Construction and Palnlln~ $1reet and Ulilll}, Malntenam:a

Excess pain! (oil-based) !. Recycle/reuse. I. Recycle/reuse.
:2. Dispose as haTardous was~. :2. Take: Io HHW drop-off.

Excess paint (water-based) I. Recycle/reuse. I. Recycle/reuse.
2. Dry residue in cans, dispose as Ira,. 2. D~ residue in caus, dispose as IraSh.
3. If volume is too much to d~, 3. If volmne is !oo much to d~, ~ todispos~ as hazardous wasle. HIIW drop-off

Paim cleanup (oil-based) Wipe pain! om of brushes, then: Wipe painl om of brusla:s, then:
I. Filler & reuse flliuners, solven~ !. Filler & reuse !hi|mars, solvents.
2. Dispose as ha~_ardous wasle. :2. Take to HHW drop-off.

Pain! cleanup (water-based) Wipe paint ou! of brushes, then: Wipe paint om of b~ushes, then:
I. Rinse to sm|ila]7 sewer. !. Rbsse !o .saaiuu7Erupt>, p~n! cans (thT) I. Remove lids, dislx)se as trash. I. Remove lids, dispose at

Painl suippin~ (with solven!) I. Dispose as hazardous .wasle. I. Take to HHW th-o[H3ff.
Boildine ealet~o¢ cleaning (high- I. Prevent entry into stonn dnfin and
)rcssure water) remove offsilc

2. Wash onto dirt area. spade in
3. Collec! (e.g. mop up) and

dis(:har~e Io sanih-u7 sewer POTW
Cleaning of building exteriors which !. Use dry cleaning methodshave IIAZARDOUS MATERIALS (e.g. 2. Conlain and dispose washwate~ atmercury, lead) in painll hazardous wasle (Suggestion: dry

material first 1o reduce volume)



Table 4.1 (Conlinued)
Pa~e 2

DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
, , Approval Disposal PriorlllesDisposal Priorilles

General Construction and Painting; Street and UIIliQ, Maintenance (cont’d)

Non-hazardous paint scraping/ I. Dr/sweep, dispose as
sand bl~tin~ I. DIy sweep, d~ as Irash

IIAZARDOUS paint scraping/sand blasting I. l~y sweep, dispose as I. Dry sweclk lake IO IIHW(e.g. marine paints or paints containing hazardous wastelead or U’ibul~l lJn)

Soil from excavalJo~s during pedudl I. Should not be placed in streel orwhen uonn$ a~ forex:ast on paved areas
2.Remove from sile or backfill by

end of day
3.Cover wilh Im’paulin or surround

wi~h hay bales, or use oth~
runoff controls

4.Place fill~" mal over slorm drain
Nole: Thoroughly sweep following removal
dh’l in all four ahemalives.

Soil from excavalJous placed ou paved I. Keep malarial out of storm conveyance
surfaces during parioda when stot, m~ ~ not systems and thoroughly remove via
forecast sweeping following removal of dirt

Cleaning tin’eelS in construction meas I. Dry sweep and minimize Uacking
mud

2.Use sill ponds and/or similm" pollulant
reduction techniques when flushing
pavcmenl

Soil ¢foslon, sediments I. Cover dislurbed soils, use erosio~
controls, block amity to storm d~In.

2. Seed or plant inunedk’~l¢l?.
Fresh eemcnt, grout, morlm" I. Usedreuse excess I. Use/reuse excess

2. Dispose IO Irash 2. Di.s~ose as
Washwatc¢ from ¢ono~e/mo~m I. Wash onto din area. spa~ in I. Wash onto din area. spade in(etc..) cleanup 2. Pump and remove to appmwinle 2. Pump m~d remove Io aPlXOpdate

disposal facilily dispo~l facilily
3. Settle, pump water to sanita~ sewor POTW 3. Sclt~, pump water to .sanitan/sewer"

Aggregate wash from ddvewaylpatio I. Wash onto dirt area. spade in I. Wash onto dirt area, spade incoosuuction 2. Pump and remove to appr~ 2. Putnp muJ remove to ai3x’u~atedisposal facility disposal facility
3. ~ettl¢. pump water to ~n~i~,~ sewer" POTW 3. Settle. lmm~ water to



Table 4.1 (Continued)
Page 3

DISCIIARGE/ACTIVITY BUSINESSICOMMERCIAL RESIDENTIAL

General Construction and Palntin~; Street and Utility Maintenance (cont’d)

Rins~wal¢~ from concrete mixing ~      I. Return I~uck to yard for rinsing

into I~oud or dirt area
2.At consu’uclion site, wash into pond

or dirt area
Don-hazardous consm~ion and I. Rccyclc/reu~ (conc~le, wood, elc.) I. Recycle/reuse (o.mo’c~e, wood, elc.demolilion del~is 2. Dispos~ as wash 2. Dispose as wash
Hazardous demolition and !. Dispose ns haz~u’dons wnsl~ I. Do no~ aucmp{ Io remove yom~elf.constn~ction dcbm (e.g. nsbestm)

Co|,lac! asbestos removal st~vi~ for
r~e removal and disporml

2.Very small amonnls (less flma 5 Ibs)
may be donble-wrapp~ in plastic md
t~t-,~ Io HHW drop-off

Saw-cue slurry I. Use dut culling {echniquc and swap
up residue

2. Vacuum slum/and dispose
3. Block slonn drain o~ bonn widi low

weir as necessary Io allow mos~ solids
Io selll¢. Shovel ou! gull~; dispose
residue !o dirl arc& ¢onslru,~ion yard
or landfill.

Co~sLruclion dcwalcring !. RccyclcJReus¢
(Nonlurbid, u~onl~aninal~d ~roundwal~-) 2. Discl|ar~e Io slonn drain
Consu~clion dcwaledng (Olbe~ Ihan I. Rccyclc./reus¢nonlurbid, unconl~uninalcd gronndwal~-) 2. Discharge Io sa, il~uy sewer POTW3. As approprial¢, a’cat i~or !o

disch~e !o slo(m drain Re~:. Bd.
Porlablc Ioi1�1 waste                     !. Leasing company shall dispose

Io sanil;u~ sew~J" a! POW
[zaks from g’,ubage dumpsle~s !. Co11¢c~, contain leaking malcrial.

ElimiJmte leak. keep covered,
relum !o leasing company for
lmmcdiale rClmir

2. If dmnpsh:r is used for liquid
wasle, use plastic liner



Table 4.1 (Continued)
P’.~g¢ 4

DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAl.
Disposal Priorities App,roval                         ,Disposal,, Priorities

General Conslrucllon and Peinlin~; Street end Ulilily Maintenance (toni’d)

Lcal~ from congtuclio~ del~is bi~s         i. Insure ~ha! bins
no~hazardous malcrials only
(Suggcslion: Fencing, covering
prevcm misuse)

Dumpsler cleaninB wal~ I. CIc~n al dumpslcr owner’s facility
and discharge wasle through
inlerccplo~ Io sanila~ scwct POTW

2. Clean on silo and disclmrgc through
~rcasc imcrccpIor Io sanila~ scw~" POTW

Cleaning driv©way~, paved areas * I. Sweep and dispose as Irash I. Sweep and dispose as(Special Focus = Rcslaunm! alleyl Grocery (D~ cleaning only), only).dumpslcr areas) 2. For vcbicle I¢~ks, reslauranL/groccry 2. For vehicle leaks, follow Ibisalleys, follow this 3-slop process: 3-step& Ocan up Ica~s wilh rags or ~. Clean up Ica~s wid~ ra~s orabsorlxmts, absodx~ts; dispose as haz~nlou~lb. Sweep. usin~ ~mnuL~ waslc.absorbent material (cat littcO, b. Swcep, ush,g gr, um "lar¢. Mop and dispose of mopwater m abs,xbem mamrial (ca~ lia©O." Note: L~cal droughz ordinances may s~ih~] s¢wer (or collect rin,~wal¢l" c. Mo~ and di,spos¢ o~" iiiopwal¢l.conlain addilional rCSl~Clioa~ and pump IO the sanit+u~ s¢wcr). Io sanilary
~. Same as 2 above, but with rins¢wat¢l"

(2c)(no soap) disch;~r~:ed to storm drain.
$1~am cleaning of sidcwalk~ plazas ¯ I. Collect all wal¢~ and pump IO

2. Follow this 3-slep proc¢ss:
a+ Cle~ oil leaks wilh rags o~

~ NoI¢: LocaJ droughl ordinances may b. Sweep (Use d~j absorbcnl a~comain addilional rcsl~iclions C. U~¢ no soap, discharge IO $1onn drain
Potable walcr/]ine ~ushinB I. De~clJvale chlorine by
Hydranl lesionB maximizing Ihn¢ w~{er wilt {ravel

before re~chin~ creeks
Sul~-chlo~nalcd (above I plan) wal~" i. Discharge IO s,+mih-~ sewer
I’mm line I]ushinB 2. Complete dc~l|lorinadon

before dischaqge IO slo~ drain



Used moor oil                         I. Us~ s~conda~ ~onlainmem while                       !. ~1 ~1 ~ cu~ ~c7cling ~ckup~ng, ~ ~ ~yc~.                                  w~rc av~lab~

2. Take Io Recycling F~ilily ~ aulo

3. Tuk~ to tltlW ~v~n~ ~ing m~ ~
AnUfr~                             I. U~ ~ ~i~t wh~                       I. Takc to Rccycliug F~ilily

~ sl~,~, ~ Io r~ler.

~ ~r ~h~ flui~ ~ ~lv~B !. Dis~ ~ ~d~s w~e
O " I. Take h~ HHW cv~l

~ 2. T~e Io ~cling ~n~r I. E~lnu~gc al rc~,l ~mllcl
~ 2. T~c Io Recycling F~ilily ~ IIHW evil

~i~ ~wcr                                         I ~wcr.



Table 4.1 (Continued)
Page 6

DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
Disposal Priorities Approval Disposal Priorilies

Vehicle W~sles (�onl’d) ’

Vehicle Washing I. Recycle i I. Take to Commep~iai Cat Wash.2. Discharge to sanitary POTW 2. Wash over lawn o~ din areasewer, neve~ to stonn drain 3. If soap is used, use a buck~ fo~ ~oapy
water and dis~mrge rcmahdng
waler Io tamilary sewe~.

Mobile Vehicle Wa~shing I. Collecl washwater and discharge Io
’~.!~/sewer. POTW

Rinsewa|er from dus~ removal ~1 ~w ~" I. Discharge to saniuuy sewerfleets 2. If ~insing dust from ex~..rior surfaces
from appearance purposes, use no toap
(water ool),); discharge to storm drain. POTW

Vehicle leaks at Vehicle Repair Facilities Follow this 3-step process:
I. Clean up leaks with rags ~ absorbents
2.Sweep, using granular absorbent

mate~ll (cat litter)
3.Mop and dispose of mopwater to

s,’mitar7 sewer.
Other Wastes

Carpet cleaning solutions & othex I. Dispose to s,~ilary f~wef POT~IV I. Dispo~ tomobile washin| services

Roof drains                            !. If roof is contaminated with

industrial waste Drodocts,
discharge to sanitary sewer

2. if no contamination is Wesent,
disch,~e to Slofm d~ain

Cooling water I. Recycle/reuse
Air conditionin~ condensate 2. Di~-har~e to sanilar~ sewer POTW
P~~d groundwater, infiltration/ I. Rccycle/reus~ (landscaping, etc.) Reg.foundation drainage (contaminated) 2. Treat if necessary; discharge to

s,-mitary sewer POTW
3. Treat and ,_li__~h_ ar~e to Storm drain Re|. Bd.

~.,-~ fighting flow~ If contmnination is present, F’we Dept.
will attemp~ to iwev©ut flow to toe.am

_( o~ storm drain



Table 4.1 (Cominucd)
Page

DI S CHA RG FJA ~.-I’I V ITY BUSINESS/COMMERCIAL RESIDENTIAL

~ Dis osal Priorities A royal
Olher Wasles (¢onl’d)

Kitchen Grease                        l. Provide seconda~ comainmenl,

~nd Io rt.cylrz. POTW2. Provide secondary conlainmcnt, collect,
~nd Io POTW via haul¢r.

Res;a~ cleaning of f’~o~ mal~, !. Clean inside building with dischargecxlmusl filt~z, ~ lhrough grca.se Irap Io sanitary ~we~.
2. Clean ouLsld~ in container o~ bexmcd

~’¢a with dischar{~e Io sanitar~ s~w~.

~’,~-up wa~-~a~/’~o~ ~w~ b~ck-4z~ I. Follow this proc~ur¢:
& Block ~torm drain, co, lain.

and ~lum spilleal maledal to the

b, Block slonn drain, flnsc rcmaininl

pump ~o unit/rower. (no rtr~.
, , , w~�~ m~ now m ~ona
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BMP: IL Crr CONNECTION-DE’I~CTION AND REMOVAL Program El~n~mt~ V

b~pl~e~ comro~ procedures fc~ �~tect~oe a~d removal o~ illegal coe~c~s ~ the Targeted Constttuen~
suxm ~ coeveyae~e system. Pmceduns include fieJd scn~e~mg, folk)w-.p ~s~mg. aod0 ~ -

’ ¯ F~Id scn:e~Dg

Implemn~Uon

"

~na~m~n~
P~ctices~ - I

M~, 1~3
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Additional Information ’̄-- Illicit Connection-O~ection and Removal

G~-a~y, mu~c~paJ necessagy for griming "~gbts of entry" tO pinpoint pt~mcipaJ respo~ble
pm’ue~ (PRP) ~gb smoke or dye testing ve~ca~oe tecbmques. ~ m-pipe u~levisiou camera mspecOou or
physical pipeline inspecUoe m’e ~eqms~t in Lieu ofa m, mic~paJ on~aoce gra~ng access fo¢ veri£~:miou of suspeceed

Once loca~d, ~be illegal connec~ sbouJd be con~cted by being plugged using "l~-sim Form" or equivalent
t~zaoval processes. The PRP sbotdd be served a i’~k~ce o( Viola0oe r~gard~g the illepl �ounec~ ~ f~ ~
v~ola~ and prov~ie reimbu~nae~t fc~ ~be �os~ of �oning ~e illegal �oumec~

Public educa~on programs ~ also aid in the monitoring or" illegal connec~oes by malting mdiv~dual.s awaz~ ot evidence
of unwan-anu:d ~scbarges ~o me storm drzm sys~m. A communit3, bovine for e.~x~’t~g such evidence �~m g~ead).
supple~z~t ~e su~m wa~. depenm~n~’$ field sc~eemng effom. The usage or" smoke o~ dye ~..s~ng r~quires

Cip/or" Su~lct,~, Municipal Su~rm Wmer Discbm’ge Managenenx P~ogram �ontains a �omp~.beasive program eleme~

�~n~cuve measmes u~li~ng mnova~ve biomxicity tes~ng. Sm/Tmg zequi~ements are (me ~LI time pe~’sou per ~

ILEFERI~CF.S
"Toe Illicit Couaec~oe..EPA Suxm Wmer Regulaboes F~ekl Sc~ening Program and the City of Housme’s Successtul
Scn~eu~g Sysu:m.~ Pn~semed m Texas Wmer Polluaoe Control Associmice Conference, Glanu~ "rbeo e~ el.. 1991.

lavesl~g~ou o~ I~appml~me Pollumet F~wies mm Stocm Draia~e Sys~ms. A Users Guide, R. Pitt and M. Lalor.

Ha~oeal PoLlumn~ Discharge ~ Sysee~ Permit Applica~m Regulations fcr Storm Wme~ Disclm~es; Final
Rule. 40 Q:’R Pans 122. 123, and 12A, U.S. EPA. Fede~ RegL,,~ 55 (222), Hovember 16, 1990.

~1989. Oukle, City ofFoa Wca~, Texa.~ Drainage Wa~er PoUu~ C~u~I P~ De~ of Publk: Heal~

Ozo~ Disiafec~oa and Trealmeet of Urban S~’m Drain Dry-We.n~er Flows, Santo Moaica Bay R~uo~-~io~ Project,
1992.
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BMP: LEAIONG SANITARY SEWER CoR’rROL (Con~)                ~

Rucmmemc dye and flue~ome~ (opOo~).

V~.le(s).
2WaJkle aE:k=.

~G SANITARY SEWER DETECTION ~                                                  -
.~omemc dye e~ng.

PUBLIC EDUCATION/PARTICiPATION
¯ Pubic awa~e~ ix’~rmn thn~gh 1~1 med~ id~uifT~g l~mb~m o/’ ~y ~ inflow, ~d wet wea~

oven~w~ imo ~ d~n sys~n.

i~o su~m dra~ sys~n.
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Additional Information -- ~ Basin Cleaning
R~gul~’ m,~at~m~ of public ~1 priv~ m~ basins ~d i~ is ~ ~ e~ ~ ~ ~$.

~ ~ of ~y ~~ ~ ~ ~.

S~g o~ ~ ~ ~ (~ ~, S~ ~ S~ Si~)"

" ~~~o(~n~~~~
i" ~~of~~
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BMP: VEGETATION CONTROLS                        Program Eiemen~       V

DESCRXFrlON ! Tllrgeted Constltuenta
Vegeumon conn~l v/pically mvoiv~ a �ombinazion of chemical (herbicide) applica~oa

¯ ~ -

[ veg¢~on conn~l by herbicides are addressed in BMP SCIO of this chap~r. Mechamca~ ¯
! v©gemnon co~u~ includes leaving exi.sUng ve~etaUon, cumng k~s fiequently,

0 ~ ~handcumng, pL~nUng low n~tn~n~e vege~ion, �olk.cung and properly disposing of
cSppmgs ~nd cuu~ng~, and educating employne~ and the public. 0 ro~

$~ep sk)pe~ ~g Sub~w~m
Ve~a~d drm~

Area~ adjacent to cat~ I~dat.

A~a.s ,screened f~om dramase ~,uc~ by vegetatioa. Unknown Imm~.t U
Implementation

IU~Q~ Requirements
Co~ Coeside~aziom

Po~ble �o~t impact f~ ad~fitJ~tl ~ revolved in hand cut~ng and ~�i~ng 00&M ~ I
¯

- Possible need f~r additional labor to hand cut and pick up clippings f~om areas~ Training
wbe~ mechanical cuu, mg and �otlec~o~ is not IxacUcable.

O ,tdm/n/etmt~wTrain ~ conlrac’u:l,s and municipal employees re. vegetatio~ conlrols.
[. ¯ High 0 Low

PUBLIC EDUCATION/PARTICIPATION

¯ Educate public regarding anti-dumping lx’actices (fold mm existing bousebokl
hazardous waste program), and impact of erosion from new conuruction.

LIMI’TATIONS

Munkipai Handbook 4 - 69 March, 1993
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Additional Information -- v~a con~
’ 0~"~ MmUcq~ anu-duznpm~ txdinan~cs slxxdd be enaned or ~-~’on:ed (~ necessary) so

~ ~ ~c ~~ ~ ~t e~ m ~1 of ~ ~~ ~.

n
U

.i

..’,
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BMP: ~ro.. o.~u. FLUSHING (Continue)                     ~
LIMITATIONS                                                     /~

¯ A~~~

2

SC7~
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Additional Information -- ~orm ~. ~.~n~
b~ ~ s~, ~ ex~ ~ ~ w~ ~fi~ flow ~ m m~e ~g

~ ~w of a ~ of ~ ~ ~ ~ ~en~. ~g ~ "plug flow"
~Uu~t ~gs ~ ~

P~D ~ P~. F~~ ~a ~mm~ ~ m~afl~ wave.~ ~ ~~

~ 65-75 ~t f~ ~ ~ 55~ ~t f~ ~ ~ ~ff~ ~.

~ W~ ~ ~ ~l f~ C~ ~ ~ ~gu~ C~L U.S.
~ ~"
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~,.-~, BMP: DETENTION/INFILTRATION DEVICE MAINTENANCE Program Element~
ONew ~lopm~nt

DESCg~’rlON T~q~ Con~tltt~nt~

* ~t ~ High ~ Low

Mana~emen~
P~ctices~
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BMP: DETENTION/INFILTRATION DEVICE MAINTENANCE (Continue) ~
PUBLIC EDUCATION/PARTICIPATION ’

LIM~ATIONS
¯ Wet detention pond dredging can p~luce slurried waue ~at o~=n exceeds the n~quir~ments of ~y landfills                  ~

./.
2

s~ j
~_~ ~ r
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Additional Information - Storm Channel/Creek Maintenance

Al~x)egh iJJegally dumped i~ms have no~ bee~ quan~3ed in tenas of their conmbution to storm wa~r runoff poUu~im.
Ox: p~:nOaJ exJ.sts for" signJficaat t~lucttoos in nm~f metals toadmgs as a resuh of com~ve st~n channel
c~e.k mainu:nance. Po~nti~ly significant souses of toxic poUulants m storm channels and cree..ks may include the

fol~owmg:

.

¯ Va:ious me~Ltic items (~xs~ing car~ fumiane,, at~ptiaa~& ew.),
¯ Animal waste, and

cz~.k mathtenanc~ is the dramatic aesthedc imlxove~nent achieved by z~noving aJ1 iliegatly-dumped wasps ~ a given
s~’etch of a storm channel o¢ c~ek. Use of suc~ areas for illegal dumping crea~s an eyesore a~l reflects poorly on! c~um~u~ty tJ:~at might otherwi~ be ma~ng a consciennou~ effort to improve the envin:mme~L Con..qXlUently’

channel/creek n~mte~ effot~ sboukl not focus solely on ze~no~mg those items Imown to po~e a threat to wa~r
quafity, Instead, the effort ~o~Id be da’ec~d toward ~ DJega~y dumped ma~riaL~ includ~g co~unon household trash,

L"~hnnnel

Flow managemem has been me of ~e phncipal motivalious fo(designing urban stream comd~ in the past. Such aeeds

may °r may n°( be comtmtible with the su~’m watt" quafitY g°als in the slream �orndor.

Dowusucam flood peaks can be suplxessed by reducing thmughflow velocity. This can be accomplished by reducing
gra~ent with grade coouol su’uco.u.~ (x inc,’easing roughness with boulden, dense vegetation, o~ complex bank~
Reducing velocity correspondingly increa.~s flood height, so all such measures have a nattu~ association with floodplain
op= space. Flood elevaxions laterally ad~ccut to the scream can be lowe,~l by thercasing throughflow velocity.

However, incrc~ing velocity incze:L~s flooding downstn:am and inbe~ndy conftic’~ with channel stability and human
safety. Where topography permi~ ano(ber way to tower fl(xxl ~evation is u) tower the level of the floodway with
Urucum~ into a large but subtly excavaf~! bowl wlx:re flood flows are allowed to spread OUL
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potential hydraulic damage. Of conc~’a they operate without ti~ need for
to water quality conux~! a~ the small mechanical or chemical systems.
frequent events, smaller than ~e l-year Nonetheless, maintenance is very
storm, tha~ cam! the vast majority of imgxa’taat for the facilities to operate
runoff and pollutants. There is liRle or no effectively.
incremental benefit from sizing facilities
to tre= the extreme events. ¯ Factors to Consider: Each fact sheet

fists seven general factors that are the¯ Bar~ and erosive soils may affect most common considerations in selecting
treatment control BMPs: Protection of treatment control BMP. In every case, all
natural watercourses requires that treatment control BMPs ~ be
sediment transport not be alg’red for the compatible with existing flood control
watercourse. Therefore. considemion objective.
must be given to trampoR loads. In
addition, many reside~al developmenls In Slope: Certain BMPs camax be
California have open space areas �overed placed on or near steep slopes as the
by native vegetation. Because of the ponding of water or velocity of flow
semi-arid climate, the vegetation is thla may cause instability or excessiveallowing for erosion during severe gorms, erosion.These tugher than normal sediment loads
may adversely impaa the performance Area Required: Most BMPs require
and maintenance r~luiremem of considerable area. although some can
treatment control BIvIPs. be placed underground.

¯ Consider the charactertst~ of - Soil: Infiltration systems mu~ be
pollutants in storm water. Tae ~ located on suitable soils; vegetation
and concentration of poilutams Is highly requh-~s good soils; wet pond bottoms
variable, both within and between =tonm. requh-e impermeable soils.
Pollutants come in two forms, particula~
and dissolved. Some ~’e~ment conltol Water Availability:. BMPs using
BMPs will only remove parliculat~, vegetation for pollutant removal mayVarious vegetat~ BMPs such as wet require water during ~ dry season.ponds are purported to remove dissolved
pollutants as well as particulates. Ae~hetic~ and safety:. Whe~ visible
Vegetated tream3cnt control BMP$ have or accessible to the public., aestbetica
mechanisms that theoretically should also or safety can be a concern with
remove both forms, however, the ~ BMPs.

sometimes contradictoD,. - Hydraulic Head: A few BMI~
require a drop in water elevation¯ Incorporate multiple use objective, which site topography may not

Opportunities abound to integr~e =ona provide,.
water a’eatment needs with oth~
management objectives such as the use of Environmental Side Effects:.wet ponds and coastract~ wetlands fo~ Considerations for mosquito
passive recreation, wildlife habitat, flood ground water contamination, as well
detention, and ground water ~charge. as opportunities for aquatic wildlife

and passive recreation.¯ Maintenance is very lmportaat: All of
the ~eatment control BMPs described in
Chapter 5 are passive systems, that is,

Munkipal Handbook $ - ~l Mardh 1993
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V
BMP: INFILTRATION

~
L~

DESCR~rlON
A family of systems in which the majotiw of the nmoff from mudl ~4~m it tnfilltNed into¯

Iafilu’atioe Ponds have been used by many local j~ and Ca/Tram in the Ceatral¯Valley for about Iluee ~

SELECTION L~                                        ¯ Oxygen
¯ Need m ~=ve high level of I~ a~d d~ved pollut~t ~=xw~L

LIMITATIONS
¯

L°~ °f int’dtrative capacity and high mtm"~m~e’ �OSt in fiae miIt.                O
" Low ~znova/of dissolved poilutanL1 in very com~e Iot.h.

’ ¯ Not ~uitable on fill ~i~s er ~eep slopes.
Iml~tm@ntat~n

~omw~ng. R~qu|rwmnta

DESIGN AND SIZING CON$1DEJ~ATIONS
i. Volume sized Io captme a pardcular fracti~ ¢~. Ilmual nmaff.
¯ Preneannent m fine u~th.
¯ Emergency overl]ow o~ bypass fo~ ~

CONSTRUCTION/INSPECTION CONSIDERATIONS
¯ Nigh 0

¯ Protect in/’du’axion surface doting¯ TC1

Mana~erneni~
Practices’~..t

Municipal Handbe~                      $ - 3                        Mardt, 1993
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V
Additional Information --

between smrm~ during the wet season in Califorma is oe Ihe o~der o(2~0 hou~ except in No~mhcmm~ C4difot’ma whe~ it
ris ahoy, 80 houri. A longer drawdowu ume may cause amembic moditiom m me und~ymg soil m. me producOoe

algae during ~e wanner mom, s that would clog the wtl. A rd~mer dra~down 0me ~:luces the volume of the fac~ty,

mos~ of ~h¢ Slal¢. rcduc~g the drawdow~ ~ doe~ no~ sig~-~camJy Rduc~ tb¢ volm~..

Suggesmd re.ferenc~s on the design of pomm pavement include Maryland (1984) and Flo~d~ (1988).

placing these systems in finer soils. ~ can be m:omplkq~xl wire any of the other u~mm~nt comzoi
BMPs m this handbook.

p~u~au~ent. Clogging has not been a problem w~th wet! mmmmed sys=ms disctmrging m sands md cmner mils.
suggeumg that preu~.ann~nt is of limited value. Pretreann~t when infilu-atmg to fme~ soils is mggeu~ by
ex’peneuce of Maryland de.s~bed previomly. An infiim~em facility xized only for treatment is much smalle~
sized fo~ hood couu~l and tUe~fore may be mm~ suscep~e m clogging. CommumUes m the Central V~ey
Modesto) requi~ a ~tenOon volume that capum~ the 100 year event, o~ about 20.000 ft3 per imperviom ~butary acre.
In ccmpanu~ above Equation (1) ~ pmv~e ¯ votmxte in e~e range of 2.000 ft3 pe~ tmpemom ~

For small sysu:ms trea~ng less than a few ac~es of pavemem, i~em~aunent can be accomplished with a Type 2 catch

outlet pipe tothe mfiltrat~e system (La~e~.etaL. 19773. SeeFtgu~ IC. The catch basra �over thouldbe ueaciled
"dump no waste".

¯ Vegmu~ the bouc~ m reduce umdmcy m �~og wit~ flare
¯ Fm:boa~of I foot U
¯ Side slopes of at kast 3:1 fo~ safety, md for eme of mo~ing (4:1 slopes a~ Ix~fm~d)
¯ Iuc~vont,- bypass ~ overflow fo¢ large events

¯ Provide dedicau:d accem w the basia bom3m (miaimum 4: i ) for maimmam~ ~ficte~

l£~ant gn:mnd cove~ speci~ may be mo~ statable. See TC4

" A 4 inch or 6 inch diamem, obse~atJon well with Iod~g cap, to check fo~ loss of infiltrative ~
¯ 6 inch sand layer or geofatric at the bottom

¯ Ge~abric 12 inches below ground sin.face with 3/4 rock pla~l ee top. which serves as fil~r f~. ~m~e ~

o
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Additional Information
Gb~.k.W.J. ~d J.B. Urb~ 1980. ~ W~ ~m ~ ~
~", m ~~ o~~ S~ ~ ~ S~ W~~

~ ~, l~, "S~ W~ ~-, ~ ~W~

S~".

~ 3~ (~ ~).

~ W~g~ ~ ~ ~

~V.
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V
Additional Information --~~

~--,                    O
TABLE 1A. POINT SYSTEM FOR EVALUATING INFILTRATION sr~,s

1. Ram) betwe~ totem-,/�:oeaected bz~:n-~om ~m (AIMP) ~ ~be b~la’~ioe m (A]NF):                             L
¯

¯ AIMP < .*JNF < 2 AIMP
;0

¯ 0.5 AIMP < A]NF < A9~

2
¯

otx~m

sud.ace soil laye~ assigned under item 2 above.

4. Slope (S) of ~e l=fiJtrmioe sm~ce: ~--~
¯ $ < 0.0"/Wh

U
¯ 0.07 < S < O.201t/~

¯ Healthy uam~ vegetadoa

De~ee of ~ oe b~la’~loe mrf~e:
-- Lml~ foo¢

Ave-age foe¢ ~ ~ l~)                                      .
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Additional Information -- ~

0Top View

FIGURE 1A. INFILTRATION BASIN
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Additional Information -- ~

Tol) View Side View

BUILDING DRAIN DESl(~

Owrflow
Splash
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~ ¯ POROUS ASPHALT SURFACE COURSE
]12" to 3/4" Aggregate
asphaltic mix

2.5 to 4" thi~km;ss lypttal

1/2" Aggretate
2" lhickiiess

RESERVOIR B~SE C~RSE

Voids volume is desig.ed for
runoff Retentio.

Thick~ess ts ba~ed .. sto~’age
required

Ill ~ ~ ~ EXISTING SOIL
~lll~lll~lll~lll~lll~lll~llt~ll[~ll ~~ mn~nal c~actto, to retain

porosity and per~ablllty

~~    ( ~ ~ )
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Additional Information --

The ma~o~ fealmcs of a wet pond ~,� tbown in Figure 2A. It is essemially a small ~ with foomd wetland vegetalioll
along the penmemr. The permanent pool of water provides a qmescent volume for �ommued settling of paniculam
comammants and upfa~ of dissolved contaminants by IglUattc plants between storms. The wetland veg~lalio~ i~
to imlxove the removal of dissolved coetammants and to reduce the fo~manon of algal ma~ However, given ~ need
minimize the impact on space, it may be cost-eg(ecuve to use vertica/�ooc~je reining wails which would not allow for
eaz~em vet, etmoa.

The average depth of the wet pool is genentlly 3 to 9 feet, although greater delX~ ~’� possible wire artificial mixing. ]’ae
objective is to avoid thermal su’atifica~on tlau �ould result in odo~ problems. Genlle artificial mixing may be needed

elscwhen: but s~ems feasible since tbe pond need no( operal¢ during the summer mo~tl~ The majo~ IXOblem wil~

Wet ponds are of inten~ whe~ the rmaoval of the dissolved c~mstimem fraction is of concern, particularly nul~mts and
melaLs. Dis~lved contaminants a~� I~moved by a combina~oo of pcoces.ses: physical adsoqxio~ to boRom ~

a~d "~spended fine scdimenl~ na~ral chemical fl°cculata°ll* II~d uptaim bY a~lUali¢ Plants. A wet pond with �oncre~sides and flo~x would ~he~efct~ BX likely IXOVide any advantage ovt~ the non-vegeta~ve treaanent coetroi BMPs. The
~.lative imponanoe of each meclmn.ism is not ~ell unde~tood. Very limimd dala I~¢V~nLS a definitive o3nclusioe a~ to
the effecuveness of wet ponds in removing dissolved ¢outaminan~ P.zdu~oe in the dissolved fraetim of phosldm~l

and some m"tals have bee~ obsea.w~ but this does net necessary mean n is ~anoved in ~ ~ It may be inooq~
ra~d into aJgae o~ absmbed oeu~ free ~ mater which ex~ I~e f.~k*~y in the effluenL If~e prima~y removal
mect~nL~m is biological wet ponds may not be particularly effec~v¢ in n~moving dL~olved �oelami~at~ m Califot~l

Wet IXmd may be preferred wbe~e I~e seco~lary ob~e¢live ot~ ae~bel~cs or passive re~mti~ h impot’lanl. The
vegetatioe aloog tl~ pond edges will provide some habitat f~" wetlm~ animals. Wet ~ a~ generally ~ feasil~e

dens~ urban areas due to the unavailability of land unless a pa~k ~w ~ space is avai~ble and the ~ ~ be ~
~ achieve r~,uional ~ aeu~etic ot~es. Wet poeds may bare severaJ skie effects that may be ~ n,~-.

~ �~ be ae~,~etica/Jy dispL-asmg and dimmish~ ~e value ~ the pood f~w passive

Irealmeut ck:sigu ~ oe top of the wet p~ol f~a specified time. it is betieved this added measu~ impmv~ pe~w-

mance. The effect of re..~-icl~ng the ou~ow is to t~,,ce tbe overflow ra~ dining the storm increasing the cai:~m.~ o

tiou zooe may the~f~-e pmv~k: li~e incr~me~ benefit. If ve~cai spac~ is available the coocept could be employed

[ Tw° meth°ds have bee~ I~ f~" lbe sizing of wet lX~ds: ooe iw~dical~d on the r~noval of pa~ticula~ c~laminantI

only (USEPA, 1~86) and ooe l:~dic-~ued on Ibe removal ofpt~ as well (Flo~d& 1988; Ma~land, 1986). The
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wildlife. The’shelf" for the vcgemion r, houkl be ah3ut 10 feet wide with a wa~r depth of 1
~ "~ ~d ~ ~-~ of ~ ~ ~ ~ Vege~
~ is a ~ f~ whi~ ~ ~ m ~y ~

~ ~ ~g ~ ~ ~ ~ ~ 1988).

we~ s~ ~ ~ ~. ~ ~ 1980).
~ m ~o~g ~v~ n~m~ ~ ~ (~ ~ C~

~t

"
~g.

S~ ~fing m~ ~ ~ ~ ~ ~ ~p~

T~
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Additional Information -- w,
K],~,u-h,,~,~ S.R., 1961, "Hydraniic Design of Deteatio~ Tanks". J. Bomm Society of ~lvil Engr~ 48, 4, 247.

Lmmtoe Coqxxa~cm. undaed. "Humem Removtl Using a Subeurted Maaop~y~e Sraem". and "Memlt P, emoval
U,i,,g ¯ Submersed Macmp~y~e Sy~:m’.

! Mmyland (Sta~ of), 1986, "Feasibility and Design of Wet Ponds m Achieve Warn" Quality Coem)r’, Warn’

Me.~x3pofitan Washington Council of Govemmea~s (MWCOG), March, 1992. "A Cm~mt Asaesm~ of
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Additional Information -- w,~ ~                    ~

FIGURE 2C. AVERAGE STORM EVENT       "
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VBMP: CONSTRUCTED WE’rI.M41~                      Con~dt¢~io~

DES~ON Targetld

EXW-.RIENCE ~� CAL~ORNXA
¯ ~~ fac~ty construcw.d in Ftzmont in 1983 by the ~ of Bay.Area Go~m.

SELECTION CRITEI/dA                                      ¯ Oxyp~
¯ Need to ac~ev~ l~gh level of pmticula~ and tome dissolved coa~ removal

* Mu~iplcb=gfitsofpas~vereo~at~atgl~ldi~. ¯ O#&~

¯ Not feasibl� M dmsely dc~Jopcd at~a, ~
¯ Wet xeasoo ~ w~ mb~mal ~ ~

Iml~emenlation

DESIGN AND SIZING CONSgDEILATIONS ~ Ma/~enamm U

¯ Surface ar~ equal to at ie.ast 1% and i~.ferably 2% of the tt~ waterd~d.
¯ Fondly.

CONSTRUCT]ON/INSPECTiON CONSIDERA’rlONS L, ¯ High

" Esmbli~mg wm~and vegeta~o~ may b~ diffa:ulL TC3
¯ R:mov¢ fo~gn debm and sediment I~iid~.

St~
¯ P.~mov¢ nm.san~ ~

Be* Co=rol mosquia~. Mana~eman~
~ PractJces~__J

Mtmictpal Handboog $ - 26 Margb, 1993
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BMP: CONS~UCTED WEn.~DS (co~n.,)               ~ ~
COST CONSIDERATIONS

2
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Additional Information ---
The above concern is pm~ialiy coofmned by msearc~ a~ the e~perm~ntal wetland/wet pond in Fmmoet (Meiorin. 1991).
The author sta~s U~az ~e "ulxalz of numents _. was low because most uorms occurn~ m winter when plant ~xowlh was
reduced by ambient u:m~ rdx:~ day lengths and low light levels". Despil¢ the use of the wo~d "low". pbo~
rus remova~ dl~mg the winter mo~ was about 50% which is not nol]ceably bel~r ~ removal m a wet pond. The
r~noval of mtrogen was negatdve. R~on of plant mamrtal and delnms also occurred during Ihe Winler.

De.spite the conc~n~ ~ wedand bocl~n soils m’e possibly a mot~ significant mechanism for relnoving pho~
metal~ However. ~e experience w~th comu’ucted weJJands treaung wau~wazer seems to indica~ pix~eq~rus removal

°ccurs m tbe fh’~t two to thi’e~ yem’s but tbe~ removal rates decrease dramatic=ally aud have become negative in somecase.s (]:aulkncr and Richaxdsoa. 1991). This Rsult appea~ to be due to salmatio~ of the soil and the plants n~ching
maxnnum density. However. me~ab removal may cool,hue. Nim3gen removal does not degrade over lime because it is

a bac~riolog~cal Iwocess. This l~X:e~ is v~y i=nperam~ dependent and tbe~fot~e wotdd be expecmd to be lower in

Using gravel as the sub,rate may be ¯ sui~ble approach in small facilities. Because the ~’avel is lacking in nulrien~
ce~ain emergent species wig taim their huh’tents from the wa~r (’rhut, 1988). See Rcddy and Smi~ (1988). Harv~

Of particular coec~u in many stem of Califorma will be mosqui~es. Thick stands of emergent vegeta~on ixovide
ideaJ breeding habit. If Gambesia (moultmo fish) arc introd~:ed into the facility the de.qgu muu include ¯ deep pool

In the most comlwebensive review to date of wetla~is ue.a~ing storm wa~r, S~Jcer et aL (1992) found �omiderable

area) of It~e wetland. The smfac¢ areaof tbe ~u �ousu~:mt wetlands varied from 0.3% to IZ6% of the tributary laza.
The reJnovals of suspended solids and p~ ranged from 50 to 95% and 37 to 92%, respectively, for nine

10 f~at.-ifiues. The smailes~ faL’ifity removed 85% of the suspended solkis and 37% of Ihe phospixxus. The ,~,,thors were
unable to rela~ the variability of performance to any factor of det, igu or opera,ion. ~ weila~ds perfot~ned
somewhat beu~r than nalm~l wedands. The ~ly �ouclusioe that nught be sa~ely drawa frown this stndy is Ihat ¯ smface
a~a grea~r than abom I or2% oflbe ~lxttary wa~x~bed is not justified, given
pedormance with the incv~._se in ~ I~, however, m datam the perceatage of each wate~bed inat is impen~i-

The facifity can be sized using the saae procedme oe~lined for Wet Ponds. TC2. However, inasmuch as a we~nd isslxallower than a we~ pond. sizing the wetland for the same Vb/Vr as a wet poud Rquires cousklcrably mo~ surface area"

Given the likeJy advanh%oes of a comm~cled wedand over a we~ poud. some may ccasider tlxis to be an ~

determined for a wet ix~d"

Have 25% to 50% (forebay aud alum, bay) 3 to 6 feet deep, and remaining area 6 in. to 24 in. deep or as aplxoP~ate
for the wetiand species r, eJecled. This geometry should provide satisfactory �onditioas for weiland wildlife (Adams
et al. 1983).

¯
Side r,k~pes of at least 4:1 to ¯ waPr delXh of 2 feet excetx on very small f~,cifities where retaining walls may be
used to con.u=-ve space. If retaining walls are us~:d, ibe area must be fenced for safe~y.

¯ Access for mamt~¢um~:," ve.hicies m ~be fore.bay, the oude~, and mound tbe pemneter.
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VAdditional Information --
Frecboa~ of at |ea.~ 1 f~ 0

Exumde.d De.umtion F~3nds. See Josse.lyn (1982) ~garding wetland plant cousideratmm. Establishing wetland vegem.
tim mitia~y may be d~fic~t and n:qui~ muldpte plammp.

¯ Remove _~,¢�,_,m,,!~ fc~i~n delx’b.

¯ Employ mosquito counm’m~asmes as requi~d by local audz~ifies.
¯ Clean deposits born the foc~bay when a loss of cmpx:ity is significant, wobably eve~7 3 m ~ yemr~ depending on I~

Tbe~ is some question as to whether annual harves~ng of roo~d vegcm,~oo is either peact~l or effective at reducing
se, asoml k~ses o( numerics and l~longing ~e life of th~ f~ity O3SEPA, 1988). The benefits of ~g may dcpmd
trpon the wetimxl specie (SunuP, T. et aL, !991)...F~_g n~xed v~gem~ion m gravel beds rather than soil may make
Ixan, esung pracOcaL [f harvesung is to be ucoe., tt ~ occur t~qce per season, m the eady smmm:r where nutrient
conumt m tbe plant ma~-ial is a~ ~ peak, and m the fau bef~,e plant dormancy. Give~ the sig~ificam role of d~ bom~m
soil m removing mcu~s and I~ its mplacemcnt may be requital aJ~hough, probably not mo~ Er~It~ndy than
onc~ every few decades. Cleaning the forebay ~ f~quently is important as noted above.
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BMP: ezo ’r ’ s

DESCR~riON
Biof’dte:~ are of two types: swalemdszrip. Aswaleisavegetau~chazmelflzat~eats Tar~u~l ~mmtitttmlla

ccec~nn’ated flow. A slz~p ~,e~s ibeet flow m~d i~ pblced l~lUel io Ihe co~ztbnfin

N° bi°filte~ specificallY desig~mt to treat la3rm water have been located. However,
instances of "bioffllz:r by happetl.~lg~" exist in ntrdgrn commmities (Dav~ Sacramento.
Turlock. Fr~mo) wh~re r~3rm water i~ di.u~rged to a grau~d a~a pri~r to an inlet or ~n

¯
uMrrATIONS                                             ¯

¯ C~ be difficult to avoid chamelizatim in twaim. Impi~nm~mtion

DESIGN AND SIZING CONSIDERATIONS

¯ Themm~mwimht~a~ehde~m~dbyMaam~r:~ac~ O r,~
¯ Minimum length of a ~rip i~ I0 fee~
¯ The Ioegimdiaal slope must not exceed 5~.
¯ Use a flow sp~ader aad energy dmipmor at the emrmce at, a twa~

TC4
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Additional Information --

Several methods have been proposed to size biof’d~-rs (Horus, 1988: FITWA. 1989; I]~P, 1991; Toiler, ©taL, 1976).
However, mt’ormauou en the ~la~ouship ben=~een blofd=r area and pe~’~ is i~u:king for m’b=m ¢oudilio~s. l~
4A uses the method of Homer (1988) with the 2-year storm as the design event, a slope of 3%. and a grass height of 4
inches. A biofdt~r =s sized u3 ~ all storms up to a pmxtcu~ design event. The design event can be relatively small
becau~ ~e aggregate of aLl small events represents the n~onty Of pollutant runoff. Reseam.h m we~gm Washingtoe
(Mere3. 1992) found that a biol’dt~r sized according to this I~tique removed 80 percent of the suspended solids and
alxached pollutants and 50% of the soluble zinc, it was not able to ten,ore dissolved ptmq~i~en= or

Figure 4A it memlt for ~ ouly ~ =l~3ttld be used with caution in ~ whe~ ptl~ipimtim vari~ gt, t~lJy
because of =rmm.

The design enginou" must detgrmJj~ the width of a swale using Mmming’s Equalioo and the 2-year rainfa/d intensity
(Cafiforni& 1976) appropr~m to the si=. An "n" of 0.20 is recommended (’Metro. 1992). The design engineer must aiso
calculat~ the peak flow of the 100-year event to determine the depth of a swale. Since a width using an =n" of 0.20 is
generally wKlm" than what is t~lulred of a grass Lined channel ctmnnel stability sbottid no( be of �oec=~. It is generally
not necessa~ to have a bypa~ for the extr=ne events because the mmmmm ~ specification combined with
r~ia~vely gentle slope avoids excessive velocities. If ero~oe at extreme events is of �oocern, comider the abov~

swale length to obtain the same surface ~ However. the~ is a ~ limitaticm oe how wide the swale can be and
~ be able to s[~.ad the flow across the swaJe width. Splitting the flow into multiple inlets and/or placing a flow
spruuk:r n~ar the storm inlet should be mcorpcrau:d into the design. A �oncePt that may work is to place a level 2-x
12" Umber across ~e width of the swale perhaps 10 feet fi’om the pipe outlet. Plat= gravel between I~ outlet and the

Uml~r. to within 2 inches or so of the mp of the Umber. Place large rock immedia~ly near the outlet to dissipal= the

The pmbk’m of spreading the flow across the width of Ihe =wale may IjmR its use to Iributary cau:innents of ooty a few
.acres. The minimum width based m using Mannmg’$ Equatim reudts m widths of 3 to 12 feet per acre of imparvioes

A minimum length of 10 feet is recommended for biofilter strips. Length bern i~ defined as the mea.~rement in the
~ of flow f31xn ine adjoining pavemenL L~gtt~ of 20 to 50 feet have been recommended by most Iraclitione~
Pe=~°aPs becaase°fthec°ncem thazsbeet fl°w cann°~be maintained" Wbereverr°~mpermitsalengthgmatm’than 10

feet should be used. Tbe r=bort |ength is recomm=nded m tills handbooi: because space is at a l~t,=nitm~ at mo~ exisfiag
industrial sit~: 10 feet should wott .e~facu3~y if good sheet flow is maintained and no ot~roctions such as (~=.1~ m
placed aloeg ~e pavement edge.

The type of strip discussed here is not to be confused with the natmal vegeut~d IxLffer strip used in residential develop-

c.hannelizauon is morn Likely and k:ngths of 75 to 150 fee~ a~
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Additional Information
The length of pavement pn~r ~ ~ ~ ~d ~ ~ a few b~

~ve ve~

B~ No. 195. ~t of W~ ~

M~ T~ W~ ~.

TC4
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Additional Information --- e~,r, V

~ 2

FIGURE ~A. SIZING GUIDELINE FOR BIOFILTERS [ ~c~
(SQ. FTdIMPERVIOUS ACRE)      [ ~,~.
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Additional Information -.- e~f=m V

-
OICHON

ZO¥sIAGR.4$$

rr. ~u~urr,~z~ss

FIGURE 4B. STATE OF CALIFORNIA SHOWINGMOST SUITABLE TURF GRASS SPECIES
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BMP: ~r~o~D D~=V.O. e~.s (~)

~ 0

COST CONSIDERATIONS

Muaidpal Handbo~                                                  $ - 4~                                                     Mardh 1993

R0034158



$ - 41                                                     Marl:h, 1993

R0034159
!



R0034160



R0034161



R0034162



SI0e Slopes No Sleeper Ihan 4:!                                     Embardmwnl Side SlOl:~
No Sleeper Ihan 3:1

Access Io Oullel

Frequenl Waler Quality Caplure Emeroency Spllway Flood
Runoll Pool Volume (WQCV) level Level
10% Io 25% ol WQCV (including 20% addilional./’ @ Spillway C~esl|e,g. IO0-yrJ

vol!~me for sedimenl /"
,

Culoll
Colar

Inlel

Low Flow
Solid Odvlnl] Charmel Ouflel Wod~s
Sudace _ SECTIOH 18~e Figure 5B.3 or 5CI

|[[~l I FIGURE 5A

(Um~l By Permissk:m. UDFCD. , ~2)

PLAN AND SECTION OF AN EXTENI)EI)
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V
Additional Information .- mr, uoa

0¯ C,~ofsand 18"
¯

D~ameu~ °f the omlet pipe should be 6" or kss: use mukipte omleu ff ae~etmr/ L
The ftlter mu’~ be p°siboned ~Aative m the ImV~nent m a rammer tha~ evenJy disuilm~ ~ ~ ~ ~ ~ ~

~onf]p.nn~ the wef vmdt f’t~:.-~-
Simtiady the volume of the wet vault a~l filter m ~e �o~figun:d into ¯ rectangular trait similar Io ~ showa in

¯ Depth of the wet pool of at least 3 feet b~t aot more tiara

may avoid the need for" an "end-of-pipe" facifity. The system is illustraled m Ftgme 6D. It consists of ¯ series of Irayt.
The u3p way L~asediment trap. Fdt~’maleziaJis placedm the low=lrays. Ofseve~a~matmalsexammed. tbemost

(McPbe~on. 1992). As the insert nxlui~s bequent a~entioe it shoed only be used wbe~e ¯ maintenance perto~
located o~-si~ The inse~ has a bypass a~oeg o~e side should Ibe ftltcr ma/enal clog and is hydraufically designed

w n°t compromise the lmmary PUrlx)se of a catch basra, to get smtm v,.au= into the drai~ system. ~ ~ ~ ~

bouts ~.~ ~e ~ R~move t]o~able~. Expen~oce m A.s~- m~ca~ ~e fd~ ~ m.~ be cka~d ~o~ m4ce

Ueach year by raking off the dried u~timenL PaiJure to clean the fiJ~r regularly may result in the need to replace the
entire mesa because ot penemmon of fines in© the filter. It is more cos~ effective ove~ fl~e long I=m to clean the fi~t~

more f~que~t clemxing will be necessary, h may be necessary to ~’place I~e filu:r media af-,er �ouslrucli(m activity h,,

Comult Austin (1988), Truong (1989), md Shave~ (1991) f~r addifimal design and mamummce criteria.

Austin (City of), 1990, "Remov~ FJficieacies of Suxmwme~ Commi

Gallk J., 1990."Peat-Sand FLIu~: AProposed St~mwau:rl~tPracflce for~,taeas.,.Me~
Washingu~ Cctmcil of Govemmeau.

McPhem3n, J, 1992, "Wa=~ Quatity BMPs: Cau:b Basra I,/’~ua~ioe", pn:sen~d so the APWA
Stormwa~ Managers Commi~e, Tacz~ma,
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Additional Information -- .~, F~o. V

L

Sediment Trap Drain Pipe                    To

Outlet
Structure

Bottom of
"-’~ Drop Inlet Sediment~on

Basin

¯-- (Gravel Not Shown)~ $e~ment
~ To Outlet Structure

2" Gravel Layer Perforated PVC Pipe B. SEDIMENT TRAPOver Pipe Wrapped in Geote~le Fabdc

Source: C~ty of Austin

FIGURE ~ EXAMPLE RISER PIPE AND SEDIMENT TRAP DERAILS
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Additional Information -- M~d~ mm~
SanO B~I                              ~ k~

18" Nin.

............ ¯ ........................................... ........-, Gravel
2~ Layer

Geotextile Fabric Perforated PVC Pipes

A. SAND BED PRORLE (WITH GRAVEL LAYER)

4" Perforated PVC Pipe 1"To 2"
Covered with Geotextile Fabric

Sand Bed Gravel Layer

18" Min.

Max. Slope 4:1 Geotextile ~
Fabric

~,~

’~, Max. 10’. O" O.C. ,t=

B. SAND BED PRORLE (’TRENCH DESIGN)
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Additional Information

~ ~L 1~
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Adapted from Rommno. 1990
COALESCING PLATE SEPARATOR

R0034183      I



Additional Information -- o=vw~r sep=-=or,,.~ wmr o=my ~ V

NOTE:
1. Size as convenlJot~l

2. Design outlet orifk:e in
to the design rate for the unit.

FIGURE TB. WATER QUALITY INLET
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V
Additional Information --

Multiple tY’~emt may oc~r ia ~he, or by mtcktng vemcally. MultiPle ~ that have beea u’ied o~ that alR~a. IO be

¯ F.~l~nded demntion above wet lxmd: used extensively in the mid.Aflmbc

¯
~ndfilt~by ~gol~. Wet poudabove sandfilt~, hasbeeatriedt,,FicridaandMm~,wh,__,~mdfoundwaabagdnetolheciogginlol,

2
l

Wet pond - wettmd: whe~ m mmaally high loading o(tedim~t is ~ a full size wet pond, raflzer i~m Nst

a fo~bay in the wetlazKk may be desirable to mizumiz¢ Ibe amount otr ledimeat n~ching the wetland ~ ~ ~
be mo~ �ostly to maove.

¯ Biofdt~ - wet pond: Used fR~oeatly in the Pacific Northwe~ again to enhance w.liability.
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’
6. MEASURING BMP PERFORMANCE

~ This chapter treatmenL storage, and disposal TSD facilities
~: I~’FRODUCTION [40 CFR 122.26 (dX2)(ivXAXS)]. A
~ methods for description of a program to monitor and
,~ measuring the control pollutants from landfills, ’rSD

performance of facilities, and industrial facilities [40 ~
Best Management Practices (BMPs). These 122.26 (dX2Xiv)(C)].
methods include both conventional as well as
non-conventional monitoring. In general, It is beyond the scope of this handbook to
conventional monitoring is more appropriate for adequately describe the techniques required to
treatment cont~ois (Chapter 5), while source meet the above requirements, however, USEPA
controls (Chapter 4) often require has published extensive guidance on
non-conventional methods. After a brief conventional storm water sampling (USEPA,
discussion of conventional monitoring 1992a and b) which may be used. The guidance
requirements, the focus of the chapter will be on is applicable to SWRCB issued NPDES storm
non-conventional methods for measuring water permits. Information is provided for both
l:~qofmance, municipal and industrial facilities for use in

, Storm Water Management Programs (SWMP)
~ - Monitoring is and Storm Water Pollution Prevention Plans
~ ¯ required by
i: . ~ONITOEE’:C; (SWPPP). The USEPA document presents
~ F-~.QUIR~,:_,.,T.. several sections information on: who should sample; where and
~ in the Part 2 when to sample; types and techniques of
i storm water sa~npling; sampling fundamentals; analytical

permit considerations; flexibility in sampling; and
application requirements. In addition, all the health and safety. Additional information on
NPDES permits issued to date to municipalities monitoring industrial activities at municipal
have included monitoring. The regulatory facilities is provided in Chapter 6, Monitoring,
required monitoring include: of the Industrial BMP Handbook. Chapter 6,

Monitoring. of the Construction BMP Handbook¯ Source identification: Inventory the location provides information on monitoring municipal
of major ouffalls not previously reported and construction projects.
the location and description of facilities that
discharge storm water associated with ~

Although
industrial activity [40 CFR 122.26 (dX2)(ii)].

~: NON-CONVENTIONAL conventional
MONITORING monitoring is¯ Characterization data: During the ftm year,_

collection and analysis of storm water i preferred
because itdischarges from 5-10 outfalis for three storms provides a direct measure of the receiving water

occurring at least one month apart [40 CFR body, measuring BMP performance based on
122.26 (dX2)(iii)(A)]. For the long-term, the these data can be difficult because of:
monitoring program must describe the data
collection needs for the term of the NPDES ¯ The. inherent variability (spatial and temporal)
permit [40 CFR 122.20(dX2)(iii)(D)]. in rainfall and runoff characteristics;

¯ Proposed management program: A ¯ The lack of baseline data on the types.
description of a program to monitor sources, and concentrations of pollutants in
pollutants from landfills, hazardous waste the storm sewer system;
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¯ The receiving water integrates many lmpac~
(e.g., atmospheric deposition, groundwater, - Levels of environmental awareness,
storm water, illegal discharges, permitted - Perceived pollution sources,
discharges) making it very difficult to - Disposal wactices,
establish cause and effect relationships; and - Willingness/Support for new

¯ The difficulty in wedicting and measuring Sources of information, ~
the effectiveness of controls, especially Neighboghood difference&
source controls.

Both a baseline as well as progress surveys
Unless these sources of uncertainty can be should be conducted to track the effectiveness
controlled or reduced to insignificance, data of the program and to provide information fo~
from conventional monitoring can be expensive wogram modifications.
to generate and yield little information on
program effectiveness. ¯ Products (New Ordinances/Programs) - The

implementation of new wograms and
In contrast, there are non-conventional measures ordinances (not just plans) is often the first
of effectiveness that will provide more direct indication that the new SWMP is having an
information on specific BMPs. These methods effect. Although the establishment of new
typically provide data on pollutant reductions programs and ordinances does not mean that
(pounds of pollutant reduced in the waste stream the SWMP is effective, it does mean that
per unit [e.g., dollar, capita, time period, area]) within the municipality, the problems have
as opposed to water quality (runoff or receiving been identified, decision makers have been
water) data gathered by conventional educated and are supportive, goals have been
monitoring. Although these methods do not set, budgets have been modified, and
measure receiving water directly, they do resources (staff and equipment) have been
eliminate many of the variables and allocated. All these steps lay the necessary
uncertainties associated with monitoring. Listed groundwork for an effective program.
below are several methods that may be used to
establish b~th baseline and mbsequent ¯ Level of participation - Level of participation
information to measure BMP effectiveness, by the general public and businesses can

provide a direct measure of effectiveness.
It should be noted, however, that the methods Performance can be measured by number of
are suggested and that some municipalities may pounds of pollutant reduced for BMPs such
opt to conduct an alternative monitoring as: household hazardous waste collection
program. The important aspect to keep in mind (SC31) and used oil recycling (SC32). Oris that the information collected will help in effectiveness may be inferred by level of
refining and improving the overall storm water participation in, for example, storm drain
management program, stencilling (SC30). Participation indicates an

understanding of the problem and a¯ Public surveys - Source controls place a willingness of the participant to share in the
strong emphasis on public education and solution.
participation. Effective implementation
depends on a clear sense of the public’s ¯ Record Keeping/Program Tracking - This isawareness of the problem, the most effective the municipal employee equivalent of the
means for increasing their understanding, and level of participation method for the general
their willingness to participate in the public and businesses. This is an important
solutions. Public surveys are an excellent aspect of many of the source controls,
tool for gathering the following information: particularly the following."
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Safer alternatives (SCI 1) - Amount of
hazardous materials purchased, i
Material storage control (SC20) - Accurate    ! REVERENCES

inventories of hazardom materials sto~ed.
Storm drain stencilling (SC30). Numbe~
of drains stencilled by municipal United States Environmental Protection Agency
employees. (1992a), "NPDES Storm Water Sampling

- Illegal dumping (SC50). Number, Guidance Document," EPA 833-B-92-001, July.
location, type, and size of incidents.

- lliegal connections (SC60-62) - Number, United States Environmental Protection Agency
location, type, and size of connections. (1992b), "Guidance Manual for the Preparation
Street cleaning (SC70) - Number of of Part 2 of the NPDES Permit Applications for
curb-miles swept and amount of waste Discharges from Municipal Separate Storm
collected. Sewer Systems", EPA 833-B-92-002,
Catch basin cleaning (SC71) - Number of November.
catch basins cleaned and amount of waste
collected.
Detention/Infiltration device maintenance
(SC76) - Numbe~ of devices cleaned and
amount of waste collected.

~ - All of the above?
~ USING methods may be
i ~.’,ON]TO~!NG DATA used to
-- document

municipality’s
efforts and to Ixovide information for:.

¯ Co~-effectiveness determinations for lXOgram
evaluation and modificatkm;

¯ Reporting requirements; aad

¯ Establishing that pollutants are being reduced
to ~ "maximum extent ixacticable" as
required by the regulations.
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Appendl~ A

0Source ~ontroi BMP Example

L

This Appendix is provided as a step-by-step planning example on how to select potential source
control BMPs for inclusion in a municipal Storm Water Management Program (SWMP). It describes
how to conduct Step 4: Select Near-Term BMPs, of the six-step decision-making process introduced in
Chapter 2 and assumes that program goals and priorities, and existing conditions (Steps 1-3) have been

2
identified. This example illustrates how source control BMPs listed in Chapter 4 may be selected
using Work.sheet #1 in Chapter 3 to match the required elements of a SWMP as summarized in Table

The selection criteria and ~ scoring system introduced in Chapter 3 are similar to other selection
processes developed around California and represents the state-of-the-an. On the otber hand, BMP
selection, .trarticularly of source controls, is by no means a sdence. Therefore, we encourage you to
use this selection process, but feel free to modify either the criteria and/or the scoring to suit your
community. Modification of the following selection wocess attributes may be considered:

° Criteria - You may want to redefine some of the ~teria, or add/subtract criteria.

¯ Scor~s. Likewise, you may want to modify the scoring to a simple +, 0, and -, or 1,
2, and 3.

¯ Weighting. In addition, you may want to ~oup the criteria into tiers reflecting their U
relative importance to your SWMP goals. By multiplying the scores of the highest
tier by some factor (e.g., x2) the first tier scores could be weighted more heavily than
the others to reflect this importance.

¯ Fatal flaw - Scoring the BMPs should provide for some fatal flaw (e.g, the BMP is

5
illegal or its implementation is completely unacceptable to the public) which would
make implementation impossible. Scoring a fatal flaw as a 0 is one way of
highlighting the flaw. Any BMP scoring a 0 against a criterion would be eliminated
from consideration, regardless of its overall ranking.

In the following example, municipality Anytown, CA is developing a Storm Water Management
Program which includes an element for Residential/Commercial Activities. By following the steps
below, Anytown, CA uses Worksheet #1 to rank the BMPs according to their ability to meet ~
selection criteria. The partially filled out work.sheets provided in this Appendix show the initial results
of this hypothetical ranking.
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1. The selection process involves the use of the following portions of the Municipal Handbook:

¯ Table 3.1 "Application of BMPs to SWMP elements" (p. 3-2),
¯ Discussion of selection criteria (pp. 3-5 through 3-7),
¯ Worksbeet #1 (p. 3-12), and
¯ Source Control BMPs (Chap~ 4).

2. A review of Table 3.1 shows that for Residential/Commercial Activities, the storm water
regulations require the SWMP to have an element addressing Roadway and Drainage Facility
Maintenance. The program activity and element are listed at the top of Worksbeet #1.

3. Looking across the Roadway and Drainage Facility Maintenance row in Table 3.1, there are
two categories of source control BMPs that apply, Material Use Controls and Street/Storm
Drain Maintenance.

4. Starting with the Material Use Controls ca:egory, Page 4-1 shows that this category includes
two types of BMPs, Housekeeping Practices, and Safer Alternative Products. These are listed
on Worksheet #1.

5. A review of the BMP fact sheets indicates several BMPs are described within each fact sheet.
~ These are also listed on Worksheet #I.

6. Using the discussion of selection criteria (pp. 3-5 through 3-7), the BMPs are ranked against
the selection criteria using the scale of 1-5.

7. For the first BMP, Distribute public education materials, the following scores are recorded:

Meets regulatory requirements ffi 3. Public education meets the intent of the storm water
regulations.

Effectiveness of pollutant removal ffi 2. Effectiveness of source control is high, however,
insufficient data exist to support claim.

Public acceptance ,- 5. Anytown befieves that the public education materials will help the
public understand the problem and as a result its citizens will support and participate in
program implementation.

Implementable ffi 5. Existing department and staff may be used and public education
materials are available from other municipalities and agencies to serve as models or to
purchase for use as is.

Institutional constraints = 4. To provide a consistent message to the public, Anytown must
coordinate its public education program with the County which already has in place a
hazardous waste disposal program. The County has indicated that it will cooperate fully with
Anytown to ensure the public education material is consistent with the County’s program.

Costs ,,, 5. Given the availability of materials to serve as models or to use directly, production
should be relatively inexpensive.
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V
8.    Addition of ~ criteda scores across each row produces a tolal score which may be compared

0
~o the oO~r m~ds.

9. The process is continued for each of the source control BMP categories checked in Table 3.1
L

As a result of this evaluation, Anytown, CA implemented all the BMPs in the Housekeeping Practices
and Safer Alternative Products categories, as well as the maintenance BMPs in the Street/Storm Drain
Maintenance category. However. the scores for the other Street/Storm Drain Maintenance BMPs
indicated that further study was necessat3, before their implementation could be proposed. Anytown,
CA also found that storm drain flushing was not allowed by the local sewer agency, so this fatal flaw
removed this BMP from further consideration.

2
.Few Points to Rememl~r

¯ Have several people or one of your storm water committees, conduct the selection
independently to get a broad perspective on the relative merits of each BMP and to help reach
a COlk~IISU&

¯ Keep the selection system as simple as possible and use best Ix’ofessionni judgment to interp’et
and to conduct a reafity check on the total sco~s.

¯ Differences of a few points in the total score are i~obably not significant.

¯ The final rankings may be used to plan and prioritize your SWMP. For example, those BMPs
with the highest scores may be implemented in the first year of the NPDES permit, while low
scoring BMPs may need more time to develop, relegating their implementation to the fifth
year or to further study. -

¯ The exercise of working through this selection will provide the necessary data to lxomote theUprogram to other departments, political leaders, regulatory agencies, and the pubfic.
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WORKKSHEET 1
SOURCE CONTROL BMP

PROGRAM ACTIVITIES: Residential / Commercial

PROGRAM ELEMENT: Roadway and Drainage Facility Mai~tenaac~

Mee~ Effectivene~
Regulatory of Pollutant Public lmtitutionalBMPs Requirement~ Removal Acceptance Implementable    Constraint~ Co~t~ Total(1 - 5) (1 - 5) (| - 5) (| - 5) (| - 5) (| - 5) (3o MAX.)

MATERIAL USE CONTROL

Housekeeping Practices

¯ Distribute Public 3 2 5 $ 4 5 24Education Material

¯ Train City Employees 3 3 5 4 4 5 24Regarding Chemical
Use

Safer Alternative Products

¯ Use Organic Soil 3 5 5 3 5 2 23Amendments

Train City Employees
Regarding IPM

Substitute IPM for
Pesticides



WORKKSHEET
SOURCE CONTROL BMP

1

PROGRA.M ACTIVITIES: Residential I Commercial

PROGRAM ELEMENT: Roadway a~d Dmbmg~ Facility Maintc~anc#

Meet~ Et’fectivenea,
Regulatory of Pollutant Public ln~tutional

BMPs Requirement~ Removal Acceptance Implemenlable Con~t~aint~ Co~ Tot~!
(I - 5) (I - 5) (I - 5) (I - 5) (I - 5) (I - 5) (30 MAX.)

STREET/STORM DRAIN
MAINTENANCE

SIreet Cleaning

¯ Replace Mechanical Sweepers 3 3 5 3 3 1 18wi:h Vacuum

¯ Increase Frequency Two 3 2 5 3 4 2 19
Times a Week

¯ Maintain Equipment 3 2 5 5 5 4 24

¯ Maintain Operation Log 3 1 .$ 5 5 5 24

Storm Drain Flushing

¯ Flushing 3 4 4 2 0 4 17"

NOT ALLOWED BY LOCAL SEWER AUTHORITY.





Appendlx B

Treatment Control BMP Example

This Appendix is provided as a step-by-step planning example on bow to screen potential treatment
control BMPs using the six-step planning process described in Chapter 2, the Treatment Control BMP
evaluation process presented in Chapter 3. and specific criteria about the BMPs given in Chapter 5.

¯ Step 1 - Define Goals

Establish your Storm Water Management Plan (SWMP) goals - initial site planning should
include listing and prioritizing the goals of your plan including water quality protection, flood
control, wetlands management, aquifer recharge, storm water conservation/reuse, public
recreation, and operation/maintenance. Performance standards to achieve the goals sbould also
be established. This approach was outlined in Chapter 2. In terms of water quality protection,
performance standards could include:

¯ 80 percent capture of average annual runoff from the site;

¯ No increase from the existing Event Mean Concentrations (EMCs) or
annual/seasonal pollutant load for key pollutants;

¯ MinLmum increases in EMCs or annual/seasonal pollutant loads; or

¯ Decreases in EMCs or annual/seasonal pollutant loads.

The seleaed performance standard should be one which can be demonstrated to be
Maximum Extent Practicable (MEP) level of control based on physical and financial
constraints as well as community interests and regulatory requirements.

The example BMP comparison problem is for a potential 1,000.acre development near Fresno,
California. The development is proposed to be 803 acres of medium density residential and
203 acres of commercial land use. An 80 percent capture of runoff will be the target
performance standard for this example.

¯ Step 2 - Assess Existing Conditlo,~

Identify the BMP needs by considering the receiving water(s), beneficial uses of the receiving
water(s), potential water quality concerns about use impairment, critical pollutants for the
water(s), and likely pollutants generated from the proposed site. For example, toxic metals
loadings would be a potential concern for the beneficial use of a fishery. Therefore, control of
metals Ioadings could be a concern for discharges to these receiving waters depending on
various factors.

The identified receiving water is the San Joaquin River and metals are the critical pollutant to
control for this example. Beneficiai uses include industrial and agricultural water supply;
water contact and non-contact recreation; aesthetic enjoyment; groundwater recharge;
freshwater replenishment; and preservation/enhancement of fish, wildlife, and other aquatic
resources. The residential and commercial land uses will generate some metals ioadings.
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Many municipalities are in the process of collecting storm water samples representative of the
quality of runoff from the predominant land uses within the municipality. While this data is
being collected, the Nationwide Urban Runoff Program (NURP) database and findings can be
used to identify types of pollutants expected and can be used as the basis for estimates of
storm water pollutant loads (Final Report of the Nationwide Urban Runoff Program, EPA,
1983). Two of the NURP studies were done in California: one in Fresno and another in
Coyote Creek near San Francisco. These and other local data sources could also be used.
Reliable site-specific data should be used when possible.

Watershed characteristics important for selecting treatment control BMPs include soil
permeability (SCS Hydrologic Group), depth to water table (soils report or SCS Soil Survey),
depth to bedrock, recharge zones and unique geologic features (e.g., springs), land slopes,
wetlands, floodplains/floodways, and available space for BMPs.

For this example, average annual rainfall is approximately 10.07 inches and the average storm
is 0.44 inches (Handbook Figure 2C). Rainfall data and statistics can be obtained from the
National Climatic Data Center (NCDC) in Asheville, North Carolina or from other local
sources. The terrain for this example is relatively flat, and soils consist of SCS Hydrologic
Groups A, B, and C, indicating moderate to good permeability. The present land use is open
land, formerly pasture, with no on-site BMPs. Future land use will be comprised of 80
percent medium density residential (800 acres) and 20 percent commercial (200 acres). There
is available space for BMPs, and there are no other site ~’mstraint&

* Step 3 - Set Priorities and Identify Potential BMPq

Use Handbook Figure 3-3 to identify the potential BMPs which fit within the site constraints
and will provide the necessary benefits. Table 1 summarizes requirements versus benefits for
typical treatment control BMPs. Based upon the site constraints and the project needs, any of
the BMPs could be considered.

For this example, three different BMP scenarios were devised which met the ~ite constraint~
and integrated well with the project site plan:

!2 1. Post-development: F-mute land ~ w~th 100 I~’~e~ BMP coverage by
extended detention;

2. Post-development: use (80 percent residential and 20 percemFuture land
commercial) with 100 percent BMP coverage by swales; and

3. Post-development: Future land use with a mix of BMPs which include the
following:

¯ Residential
- 40 percent swales
- 30 percent infiltration basins
- 30 percent without BMPs

¯ Commercial
- 50 percent extended detention
- 50 percent wet ponds
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Table 1
Treatment Control BMP Prioritization Features

Requirements versus Benefits

NIEDIA FILTRATION INFILTRATION IlIOFILTERS (SWALES& WET PONDS& EXTENDEDFILTER STR! WETLANDS DETENTIONuirements:

Mod~mle available s~ B~ins: av~lable s~� M~rate to limit~ ~ Av~lab~ sp~c Av~ ~T~he~ble ~nl: av~lable
limil~ s~e av~lablc

Wcll~ign~ fil~r ~lm Wat~ Table >3 ft ~low ~ W~ Tab~ >3 ft ~ow swMe Wal~ Table at ~ ~ ~~llom ~ll~ ~n~ ~1 level
F~nt m~n~ Pe~ble ~ils Relatively ~able ~ils (S~ Relatively im~b~ ~ilsolhe~i~ ~slcms will cloL ~ ~m~mte s~ SCS Grou DBenefits:

~ di~ge ~fi~ f~ ~ d~ge ~t~ f~ ~1 ~ d~e ~l~ f~ ~$1 ~ ~gc c~m~fl ~ ~ge c~small storms slo~s sl~s

Pollut~l I~ ~ ~f_ Volu~ ~ c~ Volu~ ~ ~li~ ~ ~-Ii~, high ~ ~tkm f~di~ ~
~ ~li~ ~ov~ s~ ~lmml~ s~d ~lu~

Mullip~-~ ~ ~ ~if~ ~ge A~if~ ,,~_;~ A~I~ ~na~ ~fl Mulli~e-u~ ~
~lu~l i~ ~ved f~ ~lu~l ~ ~t~ off-li~ WiMEfe ~bi~l

~llulanls by infil~l~

Mullip~-~ ~k ~ :



Step 4 - Select BMP~

The most cost-effective BMP scenario is selected using Work.sheet 2 in Chapter 3. The first
step in setting up Worksbeet 2 is to determine the average annual pollutant loading from the
site prior to development (i.e, pasture with no BMPs), the annual pollutant load increase due to
the development, and the average annual pollutant loading under each of the three BMP
scenarios identified in Step 3. The purpose is to compare projected non-point source pollutant
loads before and after development in order to identify the load reductions that could be
achieved by placing different BMP options. The NURP data and/or other local studies could
be used for pollutant load estimates, runoff estimates, or removal efficiencies.

For this example, pollutant loads were simulated using the Camp Dresser & McKee Inc.
(CDM) Watershed Management Model (WMM). WMM is a spreadsheet-based tool for annual
and/or seasonal load evaluations based on the methodology outlined in the Guidance Manual
for the Preparation of Part ! of the hrPDES Permit Application for Discharges from Municipal
Separate Storm Sewer Systems, EPA, 1991. EMCs and impervious values for WMM are
shown in Table 2. These are based upon NURP data and CDM experience. For WMM,
annual runoff volumes for the pervious/impervious areas in each land use category are
calculated by multiplying the average annual rainfall volume by a runoff coefficient. A runoff
coefficient of 0.9 is typically used for impervious areas (i.e., 90 percent of the rai~all is
assumed to be converted to runoff from the impervious fraction of each land use). A pervious
area runoff coefficient of 0.15 is typically used. The total average annual surface runoff from
a given land use L is calculated by weighting the impervious and pervious area runoff factors
for each llmd use category as follows:

~: ~ = total average annual surface runoff from land use L (in/yr)
IMPs. = fraction~ impervioumess of land use L from Table 2
I = long-term average annual precipitation (in/yr)
Cp = pervions area runoff coefficient = 0.15
Ct = impervious area runoff coefficient = 0.90.

The WMM generates nonpoint source pollution loads (expressed as lbs/yr) that vary by land
use and the percent imperviousness associated with each land use. The pollution loading
factor ML is computed for land use L by the following equation.

M~ - EMC~ * RL * K" * A~ Equation 2

Where: ML = loading facto~ for land use L (Ib/yr)
EMC, = event mean concentration of runoff from land use L (mg/L);

EMCt varies by land use and by pollulant
RL - total average annual surface runoff from land use L computed from

Equation 1 (in/yr)
K ., 0.2266, a unit conversion constant
A~ . area o~ land use L (ac~s).

The loads are then summed for a given area or scenario to preduce summary results without
BMPs. BMP efficiencies are then applied as fractional removal coefficients to reduce annual
loads.
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Table 2

Event Mean Concentrations And Impervious Percentages
Assigned For The Watershed Management Model

Oxygen Demand & Sediment NutrienLs                  tteav)~ Melalsl.and Use Percent BOD (_’OD TSS TDS TP SP TKN NO23 Pb Cu Zn CdImpervious mg/L mg/L mg/L mg/L mg/L mg/L mg/Li mg/L mg/L mg/L mg/L mg/LForest/Open 0.5% 8.0 51 216 100 0.23 0.06 1.36 0.73 0.00 0.00 0.00 0.00Agriculture/Pasture 0.5% 8.(I 51 216 100 0.23 0.06 1.36 0.73 0.00 0.00 0.00 0.00i Cropland 0.5% 8.0 51 216 100 0.23 0.06] !.36 11.73 0.00 0.00 0.00 0.00Low Density’ Residential 10.0% 10.8 83 1401 100 0.47 0.16 2.35 0.96 0.18 0.05 0.18 0.002Medium Density ’ ’
Residential 30.0% 10.8 83 140 100 0.47 0. ! 6 2.35 0.96 0. ! 8 0.05 0.18 0.002itigh Densir Residential 50.0% 10.8 83 140 100 0.47 0.16 2.3~ 0.96 0.18 0.05 0.18~ 0.002Commercial 90.0%1 9.7 61 91 100 0.24 0.10 1.28 0.63 0.13 0.04 0.33 0.002Office/Light Industrial 70.0% 9.7 61 91 100 0.24 0.10 1.28 0.63 0.13 0.04 0.33 0.002Heavy Industrial 80.0% 9.7 61 91 "100 0.24 0.10 !.28~ 0.63 0.t3 0.04 0.33 0.002Water 100.0% 3.0 ’22 26 100 ’ 0.0J ’0.01 0.60 0.60 0.00 0.00 0.11 0.000Wetlands 0.5% 8.0 51 216 " 100 0.23 8.06 !.36 0.73 0.00 0.00 0.00 0.0t3Major Hishwa.v 90.0% 9.7 103 ,142i 100 0.44 0.17 !.78 ’0.83 0.53 0.05 0.37 fl.o~

Source: EPA, 1983 and CDM experience



The BMPs in each scenario were sized based upon the guidelines in this handbook. For
Vsimplicity, it was assumed that the cost of flood control/drainage facilities would be the same

in each scenario, even ~ough economies of scale are usually achieved if flood control and ~"
Ostorm water pollution control facilities are integrated. The following paragraphs discuss the

BMP sizing procedure:

L* Scenario 1: Extended Detention - Extended detention basins were sized graphically
using the unit control volume curve for Fresno found in Appendix D. Figure B.!
shows how the total extended detention volume for the site is derived to achieve an
annual percent capture of 80 percent of the average annual runoff.

1o Scenario 2: Swales - Swales for the purpose of this example were sized as mini.
infiltration basins with raised inlets used to pond water in the swales to increase

2
infiltration in this flat area example. Consequently, the sizing criteria for the swales
were based on the criteria outlined in Chapter 5 for infiltration. The curve in Figure
B.I shows the total volume of swales sized for retention/infiltration (i.e., 0.015 Ac.                       -
ft/Ac in the medium density residential area, and 0.032 Ac-fl/Ac in the commercial
area). Swales were planned to be 1.0 ft deep, triangular in cross-section shape, and 10
feet wide at the top. Native, arid vegetation could be used in the swales for this
example since they are planned to be more of an infiltration device rather than a flow-
through device.

Scenario 3: Mixed BMPs - The four types of BlVff’s which comprise this scenario are
sized in the following mamaer:

Infiltration basins, swales, and extended detention basins are all sized
using the unit control volume curves found in Appendix D. Figure
B.2 shows a hand-worked example for this scenario.

Wet ponds. The permanent pool of the wet pond sen, ing the
commercial area in Scenario 3 was sized using Equation (1) in Chapter
5 BMP Treatmeat Control 2, namely:

V = 3 (0.44 in)(100 Ac)(0.9)(l ft/12 in) = 9.9 Ac.-FL

BMP removal efficiencies will vary depending upon design. For this example, mid-range efficiencies
were used based upon NURP findings and CDM experience as shown and noted in Table 3. These
mid-range efficiencies are for an 80 percent runoff capture performance standard.

As discussed earlier, the WMM and the NURP EMC data for the twelve National Pollutant Discharge
Elimination System (NPDES) storm water pollutants were used to generate:

* Average annual runoff estimates;

¯ Average annual pollutant loads for surface runoff with and without BMPs (no
baseflow or point sources were simulated in this example); and

¯ The reductions of average annual pollutant loads as a percent and as a total load.

In addition, EMCs were estimated by dividing the average annual loads by the average annual runoff.
Tables 4 through 7 provide numerical summaries of the respective scenarios, it should be noted that
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Fresno
40 Hour Detention Storage Analysis
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Table 3
Average Annual Pollutant Removal Efficiencies for Treatment Control BMPs

of Pollutant Removal Efficiencies (Percent)Range
Pollutant Infiltration Extended Detention Wet Ponds Swales

BOD5 80% to 99% 20% to 30% 20% to 40% 20% to 40%
COD 80% to 99% 20% to 30% 20% to 40% 20% to 40%
TSS 80% to 99% 80% to 90% 80% to 90% 70% to 90%
TDS " 80% to 99% 0% 20% to 40%* 0% to 20%

Total-P 80% to 99% 20% to 30% 40% to 50% 30% to 50%
Dissolved-P 80% to 99% 0% 60% to 70% 0% to 20%
NO2 + NO3 80% to 99% 10% to 20% 30% to 40% 30% to 50%
TKN 80% to 99% 30% to 40% 20% to 30% 30% to 50%

Cadmium 80% to 99% 70% to 80% 70% to 80% 50% to 80%
Copper 80% to 99% 50% to 60% 60% to 70% 40% to 60%
Lead 80% to 99% 70% to 80% 70% to 80% 60% to 90%
Zinc 80% to 99% 40% to 50% 40% to 50% 40% to 60%

i. Extended detention basin efficiencies assume that the storage capacity of the extended detention
pool is adequately sized to achieve the design detention time of at least 80 percent of the annual numff volume.

2. Wet pond efficiencies assume a permanent pool storage volume which achieves average hydraulic time
of at least two weeks.

~. that the BMP is sized to at least 80 of the annual3. Infiltration removalrates adequatelyassume capture pe~ent

::;U runoff volume from the BMP drainage areAL

o b, 4. Swale efficiencies listed here are for swales which are also designed for infiltration and captur~ of 80 percent
.~, of the annual runoff volume.

* No data is available for TDS removal in wet ponds.
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NOTE~

Area I : 800 l� of m~k:lont~ lend u~e, 240 s: o~ Im~oul ~ (~),                                                     /

8MP ¢ovom~ Is 1~% o~on~d d~on~ofl for ~ ~d u~&
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annual runoff and annual pollutant loads are higher under f~ture land use conditions than under present
land use conditions. Pollutant loads with BMPs in place are also greater than pollutant loads under
present land use because BMP efficiencies are less than 100 percenL

¯ Step $. Implementation: Re~,ional versus O+~-’--

Once the preferred BMPs are chosen, a decision should be made about the extent of on-site
versus regional BMP deployment. This issue is generally administrative and offers capital
operation and maintenance cost savings, but it also offers cost savings due to economies.of.
scale. In general, regional BMPs (100 to 200 acre contributing areas) are more cost.effective
and easier to maintain/operate than on-site BMPs ( 1 to 10 acre areas). Regional BMPs tend
to be more reliable as well because the O&M is more likely to be conducted on a regular
basis. In addition, larger-scale BMPs can often be worked into multiple-use applications (e.g.
park) providing added benefits to the community. For this example, a regional approach was
taken for detention and infiltration. The swales are semi-regional since they serve the entire
contributory area; however, they would be located along roads and other paved areas to work
as a combined treatment and conveyance system.

¯ Step 6 - Estimate Cost-Effect|vene~

From load reduction estimates for each BMP, cost estimates can be made to compare BMP
effectiveness in dollars per pound of pollutant removed (,~Lb). This is calculated by dividing
total annual cost ($/Yr) by total annual load removed ~r). Then the optimal BMP is
chosen for site implementation.

For this example, costs for capital and operation/maintenance were estimated for each BMP to
identify the total annual costs and the removal coSts. A 20-year design period was used tO
annualize capital costs. All costs were in 1992 dollars and were based on the unit values in
Table 8. It was assumed that land acquisition would be required for all BMPs (including
swales) and only the costs of the water quality portion of the BMP were used for comparison
(i.e., no flood control or other costs). With respec~ to swales, the swales were designed as
nuni-infiltration basins consequently no cost was incurred for irrigation. However, the land
cost for the swales proved to be approximately 80 percent of the total co~ If the land
containing the swales was located in a road right-of-way and sold to a lot owner with deed
re.~xictions for protection (so they could not be filled in), then the land costs could be
eliminated. This would make swales a very favorable BMP for this scenario. From these
estimates, Worksheet 2 from Chapter 3 was filled out to compare BMP cost-effectiveness as
shown in Tables 9 through 11 (one for each of the three BMP scenarios). The tables also list
the volume of storage required for each BMP. The critical parameters were identified as
metals discharged to the San Joaquin River. Therefore, the removal costs were based upon the
total load of NPDES indicator metals removed 0earl, copper, zinc, and cadmium) versus the
total annual BMP costs.

Once BMP effectiveness is known, it can be used in conjunction with the performance
standard established in Step 1 (e.g., 80 percent capture of runoff) to choose the appropriate
BMPs for implementation. The source control BMP approach in this handbook should be used
in conjunction with Ihis choice to maximize the water quality benefits for the most cost-
effective investment. It can be seen that extended detention is the most cost-effective
treatment control BMP for this development and set of site conditions based upon pollutant
removal and cost. Therefore, the recommended plan for this hypothetical example is ten
extended detention basins each serving approximately 100 acres of contributory area.
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UNIT COST TABLE
LTREATMENT CONTROL BMPs EXAMPLE

Item Units Cost
Concrete Yd3 $350.00 Ir~st.~lled
Control Str~ctures per unit $26,000.00 Installed in

detention pond
2Dry Excavation yd3 $5.00 Haul with~ 5 miles

Wet Excavation yd~ $15.00 Haul with~ 5
Raised Inlets per unit $2,500.00 For
Sod

Yd2 $3.00 Installed
Seed & Mulch yd2

$0.30 Installed
Land Ac $30,000.00 Average value
Wethnds Planting Ac $5,000.00 Does not include

maintenance
Contingency per system 30.00% .

Engineering, Survey per system 15.00%
and Permitting

Note: All costs in 1992 dollars.
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WORKSllEET 2

TREATMENT CONTROL BMP

Pollulanls of Con~rn BMP (1) (2) (3) (4) (5) (6) (7)A~a of Annu~ Annu~ Annu~ Annual T~ R~v~Applica6on Pollut~t ~pi~ ~ Admin. Annu~ Cos~
~ ~Ot ~ R.

(Ac) Re~v~ Costs Cost Cos~ Costs ($~b)
.~~__ ~b~ t~ ~ qq~o ~,~o
................. ~ ~

YOTALS

Notes:
(i) Annual capilal costs based on a 20-year design ~d~.
(2) Annual ad~nis~ation cos~ ~ ~st dete~n~ by a given co~uniW ~ a ~-w~¢ pmg~m is ~mblis~.
(3) Re~v~ cos~ ~ in unim of [$~r] / I~rl= $~.



TREATMENT CONTROL BMP

Area of Annual Annual Annual Annual Tolal RemovalApplication Pollutant Capitol O&M Admin. Annual Costs(Ac) Removed Costs Cost Costs Costs ($/Lb)

................. I~I,~xi~’ I~oo0 &"l-~ q~o~ I~,~ 0 llq~ocO ql~

_~ q1~"
~ Notes:

:13 " (I) Annual capital costs based on a 20-year design period.
o (2) Annual administration COsLS arc best determined by a given communily once a city-wide program is establislw.d.
o (3) Removal costs are in units of I$/YrJ / [LLVYrl= S/Lb.



"I"AIS LF_. II
WORKSIIEET 2

TREATMENT CONTROL BMP

Poilu{ants of Concern ’ BMP (1) (2) (3) (4) (5) (6) (7)Ar~a of Annual Annual Annual Annual ToIal RemovalApplication Pollutant Capital O&M Admin. Annual Costs(Ac) Remov(w:l Costs Cost CosIs Costs (S/Lb)S~,~ 3~olt~ IZ,, O.b/Yr) ($/Yr) ($/Yr) ($/Yr) ($/Yr)

(.,~.t(x,S,)

_..M__~..L_~. .................c.Lt’~n~"w~l~s~,t,~s)
~qO 1!; #~x:~ H,ooo 0 lq

_~g~_~ ~ ~qo 0 0 0 0 0 0

tv~, ~"T~L~ Ew’~dOt’%) I~:X) I~ ~i~ 0................. ~~ I q, ~

~-~- 0 ~’~) ~~ ~,~ o ~q,~

Nolcs:
(I) Annual capital costs ba~d on a 20-year design ~ri~.
(2) Annual adminis~ation cosB me ~st detennin~ by a given c~munity ~ a city-wide prog~m is ~tablis~.
(3) Rearm cosB are in units of {$~rl / [L~r]= $~.

~¢=~T~aT~ = ~.& ~, ~ ~ ~~ = q.q ~-~

_
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Appendix D is used for sizing infiltration facilities (’I’C 1) and extended detention basins (TC 5). The
sizing criteria was determined using the Storage, Treatment, Overflow, Runoff Model (STORM) as
developed by the U.S. Corp of Engineers. STORM was applied to long-term, hourly rainfall data at
fifteen (15) rain gauges across the State. Based on this analysis nine gauges were selected as being
representative for sizing detention storage facilities (see Figure D.I). Zones were drawn to reflect
these nine gauges taking into consideration rainfall data and topography. The sizing curves should
apply to most areas within each zone. However, the zone boundaries are approximate and certain
areas within each zone will be strongly influenced by topographic features.

Each sizing curve was developed using the following patanmer~

¯ A drawdown time from the entire storage volume of 40 hours. This drawdown time allows
quiescent conditions to establish in the basin, resulting in at least 80% sediment removal fo~
most soils in California.

¯ Initial abstraction/depression storage on impervious surface of 0.06 inch.

¯ Runoff cocffi¢ient of 0.9 for impervious surfaces and 0.15 for pe~’vious surfaces.

Appendix D may be used in the following manner:.

1. Identify the ~priate zone for your location from Figure D.I and Table D.1 and then

2. Determine for the catchment area the percentage of impervious area directly connected to the
storm drain system. Directly connected impervious area (DCIA) is defined as the area
covered by pavement, building, and other impervious surfaces which drain directly into the
storm drain without first flowing across pervious areas (e.g. lawns).

3. Choose a capture goal, and read the required unit volume required for the basin. In selecting
the capture goal consider the requirements of the local municipality or a point at the "knee of
the curve". Once the cap~e goal has been established draw a horizontal line from the
capture goal to the appropriate DCIA curve, then a vertical line to the unit storage volume.

4. Multiply the unit volume times the total acr,~age of the catchment basin and convert to acre-
feet or cubic feet.
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V
GENERAL ZONES WITHIN CALIFORNIA FOR SELECTING

~’~
ODETENTIONflNIrlLTRATION SIZING CURVES ~

ZONE AREA I GAGE L

1 Inland Empire: Western Sm Diego, Rive~ide, Rivenide City
San Be~ Counties                      Exl~rimental Sla/~m (#7473)

2 Mojave Deserc Eastern San Diego. ~verside, San Thermal Aiq~on -
Bemardino, Los Aag¢les. Ken~ Counties Federal Avi~iou

2Admmiswatio~ (#8892) and
Fu~ Smfi~ 39 (#8893)

3 Sou0~-m Coastal: Los Angeles. Orange, Venture Los Angeles Intmmtional -Counties AblX~t - Weather Se~ce
Office (#5114)

4         Cenual and Northern CoastaJ: Santo Barbara, San       Oakland Airport.
Luis Obispo, Mon~.y, Santa Cruz, Santa Clam. Weather Service OfficeSan Matin. San Francisco, Alameda, Conua

(#6335)Costa. Wes~,n Solano, Napa. Matin, Soooma,
Mendocino, Trinity and Humboldt C~otmties

5        SoeO~em Central Valley:. ~ County            Baker~r’*Id Ablx~ -
Weather Service Office (#442)

6 Mid-Central Valley:. Kings, Western Fresno,
Fresno ~.Wes~rn Tulare, Wesl~’n Madera, Merce~ and Weal~er Service Ofrice

7 North Central Valley: Stanislaus, San Joaquin,
Sacramento.Sacramento, Eastern Solano, Yolo, Colusa. Lak~ Weather Service Office

Glenn, Tc.hama, Bul~, Weslern Nevada, and Yuba
(#7633)

8         Owens Valley:. Mono and Inyo Counties              Bishop A~.
We~h~ Service Office (#822)

9         Si~"ra: Del Nccte, Siskiyou, Modoc, Shas~            Truckee (#9043)
l..assen, Plumas, Sierra, Easlern Nevada, Place,
El Dorado, Amador, CaJaveras, Tuolume,

F.~stea’n Tula~ Counties
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FIGURE D1. LOCATIONS OF RAIN GAGES
USED FOR SIZING DETENTION/

O INFILTRATION BASINS
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Bakersfield
40 Hour Detention Storage Analysis
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40 Hour Detention Storage Analysis

80%

70%

60%-

50%- _

40%-

30%- . .....

20%-

10% .... _                                            .

0        0.0        0.02       0.03       0.0,        0.05       0.06       0.07       O.OlJ       0.09        0.1
Unit Basin Stooge Volume (Ac-FI/Ac)

’ ""1m’r ~ III .... , i



R0034237



Oakland WSO Airport
40 Hour Detention Storage Analysis
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Sacramento
~ 40 Hour Detention Storage Analysis
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Truckee
40 Hour Detention Storage Analysis
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GLOSSARY LBest Management Practices (BMPs): Include schedules of activities, prohibitions of
practices, maintenance procedures, and other management practices to prevent or reduce the
pollution of waters of the United States. BMPs also include treatment requirements, operatingprocedures, and practices to control plant site runoff spillage or leaks, sludge or waste                   1
disposal, or drainage from raw material storage.

Catch Basin: Box-like underground concrete structure with openings in curbs and gutters
2designed to collect runoff from streets and pavement.

Conduit: Any pipe for collecting and directing the storm water.                                         -

Culvert: A covered channel or pipe that directs water flow below the ground level.

Discharge: The release of storm water or other substance from a conveyance system or
storage container.

Effluent Limits (numeric effluent Hmits): Limitations on amounts of pollutants that may be
contained in effluents. Can be expressed in a number of ways including as a concentration,
as a concentration over a time period (e.g., 30-day average must be less than 20 rag/l) or as a
total mass per time unit.                                                               ~

Inlet: An enu’ance into a ditch, storm sewer, or other waterway.                                  " }~"~

Illegal Discharges: Any discharge to a municipal separate storm sewer that is not composed
entirely of storm water except discharges authorized by an NPDES permit (other than theNPDES permit for discharges from the municipal separate storm sewer) and discharges                  9

resulting from f’Lre-fighfing activities, and other miscellaneous activities.

Land Application: Refers to the application of wastewater or storm water to agricultural               ~

Non-Storm Water Discharge: Any discharge to municipal separate storm sewer that is not             8
composed entirely of storm water. Discharges containing process wastewater, non-contact
cooling water, or sanitary wastewater are non-storm water discharges.

NonpoJnt Source Pollution: Pollution that does not come from a point source. Nonpoint
source pollution originates from aerial diffuse sources that are mostly related to land use.

Outfalh The point where a storm drain discharges from a pipe, channel, ditch, or other
conveyance to a waterway.                                                                         J
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Point Source: Any discernible, confined, and discrete conveyance from which pollutants are
or may be discharged. This term does not include return flows from irrigated agriculture or
agricultural storm water runoff.

Pollutant: Generally any substance introduced into the environment that adversely affects the
usefulness of a resource.

Predpitation: Any form of rain or snow.

Pretreatmentz Treatment of wastewater before it is discharged to a wastewater collection
system.

Process Wastewater:. Wastewater that has been used in one or more industrial processes.

Reclaim (water reclamation): Planned use of treated effluent that would otherwise be
discharged without being put to direct use.

Reuse (water reuse): (see Reclaim)

Runoff: Water originating from rainfall and other sources (e.g., sprinkler irrigation) that is
found in drainage facilities, rivers, streams, springs, seeps, ponds, lakes, wetlands, and
shallow groundwater.

Runon: Off-site flows which flow onto your site.

Significant Materials: Include, but not limited to, raw materials; fuels; materials such as
solvents, detergents, and plastic pellets; finished materials such as metallic products; raw
materials used in food processing or production; hazardous substances designed under Section
101(14) of CERLCA; any chemical the facility is required to report pursuant to Section 313
of Tide Hq or SARA; fertilizers; pesticides; and waste products such as ashes, slag and sludge
that have the potential to be released with storm water discharges.

Significant Quantities: Is the volume, concentrations, or mass of a pollutant in storm water
discharge that can cause or threaten to cause pollution, contamination, or nuisance, that
adversely impact human health or the environment, and cause or contribute to a violation of
any applicable water quality standards for the receiving water.

Source Control BMPs: Operational practices that prevent pollution by reducing potential
pollutants at the source.

Source Reduction (also source control): The technique of stopping and/or reducing
pollutants at their point of generation so that they do not come into contact with storm water.

Mankipal Handbook E - 2 March, 1993
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Storm Drains: Above and below ground structures for transporting storm water to streams

O
or ou~falls for flood control purposes.

Storm Water:. Rainfall runoff, snow melt runoff, surface runoff, and drainage. It excludes Linfdtration.

Treatment Conlrol BMPs: Tream~ent methods to remove pollutants from storm water.

Toxkity: Poisonous.

Turbidity: Describes the ability of light to pass through water. The cloudy appearance of

2water caused by suspended and colloidal mater (particles).
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APPENDIX F

LIST OF ACRONYMS

APWA American Public Works Association
BMPs Best Management Practices
CCR California Code of Regulations
CEQA California Environmental Quality Act
CERCLA Comprehensive Environmental Response Compensation and Liability Act
CFR Code of Federal Register
CMA Congestion Management Agency
CMP Congestion Management Program
CWA Clean Water Act (Federa~ Water Pollution Control Act of 1972 as amended in 1987)
DTSC California Department of Toxic Substance Control
EMC Event Mean Concentration
Hazmat Hazardous Material
O&M Operations and Maintenance
MEP Maximum Extent Practicable
MSDS Material Safety Data Sheet
NOAA National Oceanographic and Atmospheric Administration
NOI Notice of Intent
NPS Nonpoint Source
NPDES National Pollutant Discharge Efimination System
NURP National Urban Runoff Program
OSHA Occupational Safety and Health Administration
PAHs Polyaromatic Hydrocarbons
POTW Publicly Owned Treatment Works
RCRA Resour~ Conservation and Recovery Act
RWQCB Regional Water Quality Control Board
SARA Superfund Amendments and Reauthorization Act

SPCC Spill Prevention Control and Countermeasur~
SWMP Storm Water Management Program
SWPPP Storm Water Pollution Prevention Plan
SWRCB State Water Resources Control Board
TSS Total Suspended Solids

UFC Uniform Fire Cod~
USEPA United States Environmental Protection Agency
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STATE WATER RESOURCES CONTkOL BOARD
PAUL M,    BONOER~
to1 p S~L, IqI~L~
P.O..BOX I~??

t

TO: STORM WATER DISCHARGER

SUBJECT:: CHECK LIST FOR SUBMI]-i’ING A NOTICE OF INTENT

In order for the State Water Resources Control Board to expeditiously process
your Notice of Intent (NOI), the following items must be submitted:

1. ~ NOI with all applicable sections filled out and signed by the
owner/operator;

2. ~ Check made out to the "State Water Resources Control Board"
with the appropriate fee; and

- County Fees: $250.00 OR $500.00
- Dairy Farms: $2,000.00

3. ~ Site map displaying the layout of premises.

Please return the above Items to the address below. If you have any
Uquestions regarding this matter, please contact us at (916) 657-0757.

State Water Resources Control Board
Division of Water Quality
Attn: Storm Water Permit Unit ..
P.O. Box 1977 .-
Sacramento, CA 95812-1977
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STATE WATER RESOURCES CONTROL BOARD

~~t

901 P
P.O. BOX :CO

(916) 657-0941
FAX: (916) 657-0932

OCT 15, 1992

TO: INTERESTED PARTIES

AMENDED GENERAL INDUSTRIAL ACTIVITIES STORM WATER PERMIT

Enclosed is an updated copy of the General Industrial
Activities Storm Water Permit (General Permit) adopted by the
State water Resources Control Board (State Water Board) on
November 19, 1991 and amended on September 17, 1992.
Dischargers who have no___!t already filed their Notice of Intent
(NOI) to comply with the terms of the General Permit and the
first annual fee must submit a NOI accompanied by the first
annual fee to the State Water Board in order to be covered by
this General Permit. The NOI and fee must be sent to the
following address:

State Water Resources Control Board
Division of Water quality
Attention: Storm Water Permit Unit
P.O. Box 1977
Sacramento, CA 95812-1977

The NOI will only be processed if accompanied by the
appropriate fee. The fee will be either $250.00 or $500.00.
Enclosure 1 describes those areas in which the $250.00 annual
fee applies. Dischargers in a11 other areas of the State
must pay the $500.00 annual fee.

Attachment 2 to the Permit lists the nine California Regional
Water Quality Control Boards’ (Regional Water Boards)
addresses and telephone numbers. You should discuss any
questions or issues which relate to the implementation of the
General Permit with Regional Water Board staff.

The updated General Permit contains amended monitoring and
reporting requirements (Section B of the General Permit) that
replace the original monitoring and reporting requirements.
The new monitoring and reporting requirements have been
simplified and now offer several sampling and analysis
exemption options. Existing dischargers must develop and
implement a monitoring program by January I, 1993. New
dischargers (those beginning industrial activity after
January i, 1993) must develop and implement a monitoring
program prior to the commencement of industrial activity.
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Interested Parties              -2-                   OCT 15, 1992

The amended monitoring and reporting provisions require that
group monitoring proposals be submitted to the appropriate
Regional Water Board(s) by December i, 1992 and in subsequent
years by August i. Groups with participants within the
boundaries of more than one Regional Water Board must send
their group monitoring proposal to the State Water Board’s
Executive Director for approval to the above address.

Also, we would appreciate it if you would inform other
industries similar to your own of the need to obtain a storm
water permit. If you know of industries that need to obtain
a permit but may be unaware of the State’s program, please
ask them to call Division of Water Quality staff at the
telephone number shown below.

If you have any questions regarding this General Permit,
please telephone the industrial activities storm water permit
information line at
(916) 657-0919.

Sincerely,

/s!

Walt Permit
Executive Director

Enclosures (2)
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January 31, 1995

Enclosure 1

. _AREAS OF THE STATE IN WHICH THE ~250.00 ANNUAL FEE

~ 1. Alameda County The permitted area consists of the
~ westerly side of the county which drains
~ to San Francisco Bay.

2. Bakersfield The permitted area consists of the city ofi~"~ Bakersfield and the unincorporated
~ portions of Kern County within thecity
5 limits.

!~

3. Contra Costa County The permitted area consists of the entire
county except for the community of

~ Brentwood.

4. E1 Dorado County The permitted area consists of the
easterly side of the county which drains

¯ into Lake Tahoe.

~ 5. Fresno County The permitted area consists of the cities
of Fresno and Clovis, and the California

:~ State University of Fresno.

6. Los Angeles County The permitted area consists of the five
hydrologic subbasins which drain into the
Pacific Ocean as follows: Santa Monica
Bay, Upper Los Angeles River--including
Sycamore Channel, Upper San Gabriel River,
Lower Los Angeles River, and Lower San
Gabriel River--including Santa Clari~a
Valley. The permit does not cover the
cities of Avalon, Lancaster, and Palmdale.

~
7. Orange County The permitted area consists of the entire

~ county.

~ 8. Placer Counties The permitted area consists of the
~:~ easterly side of the county which drains

into Lake Tahoe.

9. Riverside County The permitted area is delineated by the
San Bernardino County line on the north
and northwest, the Orange County line on
the west, the San Diego County line on the
south, and the Santa Ana/Colorado River
Basin Regional Board’s boundary line on
the east (mountain crest).
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10. Sacramento County       The permitted area consists of the entire
county except for the incorporated city of
Isleton.

ii. San Bernardino County The permitted area is delineated by the
Santa Ana/Lahontan Regional Board’s
boundary line on the north and northeast,
the Santa Ana/Colorado River Basin
Regional Board’s boundary line on the
east, the San Bernardino/Riverside County
boundary line on the south and southeast,
the San-Bernardino/ Orange County boundary
line on the southwest, and the Sa~
Bernardino/Los Angeles County boundary
line on the west.

12. San Diego County The permitted area is delineated by the
San Diego County lines on the north
south, the Pacific Ocean on the west, a~d
the San Diego/Colorado River Basin
Regional Board’s boundary on the east
(mountain crest).

13. San Joaquin The permitted area consists of the city of
Stockton and the unincorporated portions
of the county within the city limits.

14. San Mateo County The permitted area consists of the entire
county.

15. Santa Clara County The permitted area consists of the Santa
Clara Valley Basin portion of the county
containing eleven hydrologic subbasims
which discharge into watercourses, which
in turn flow into South San Francisco Bay.

16. Stanislaus The permitted area consists of the city of
Modesto and the unincorporated portions of
the county within the city limits.

17. Ventura County The permitted area consists of the cities
of Camarillo, Fillmore, Moorpark, Ojai,
Oxnard, Port Hueneme, San Buenaventura,
Santa Paula, Simi Valley, and Thousand
Oaks, as well as the unincorporated area~
of Ventura County--defined as urban by the
U.S Census Bureau
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STATE WATER RESOURCES CONTROL BOARD (STATE WATER BOARD)
901 P STREET

SACRAMENTO, CA 95814

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PER~FIT (N~DES)
GENERAL PERMIT (AS AMENDED SEPTEMBER 17, 1992)-FOR

STORM WATER DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITIES

In 1972, the Federal Water Pollution Control Act (also referred
to as the Clean Water Act (CWA)) was amended to provide that the
discharge of pollutants to waters of the United States from any
polnt source is effectively prohibited, unless the discharge is
in compliance with a NPDES permit. The 1987 amendments to the
CWA added Section 402(p) which establishes a framework for
regulating municipal and industrial storm water discharges under
the NPDES program. On November 16, 1990, the U.S. Environmental
Protection Agency (USEPA) published final regulations that
establish application requirements for storm water permits. The
regulations require that storm water associated with industrial
activity (industrial storm water) that discharges either directly
to surface waters or indirectly, through municipal separate storm
sewers, must be regulated by a NPDES permit. This includes the
discharge of "sheet flow" through a drainage system or other

The federal regulations allow authorized states to issue general
permits or individual permits to regulate industrial storm water
discharges. The State Water Board has elected to issue a
statewide general permit that will apply to all industrial storm
water discharges requiring a permit except construction activity.
A separate statewide general permit has been issued for
construction activity. To obtain authorization for continued and
future industrial storm water discharge, owners, or operators
when the owners do not operate the facility (dischargers), must
submit a Notice of In~ent (NOI) to be covered by this general
permit. This approach is consistent with the
foul-tier permitting strategy described in federal regulations,
i.e., Tier 1, Baseline Permitting. Tier 1, Baseline Permitting,
enables the State to begin reducing pollutants in industrial
storm water in the most efficient manner possible. Thus, as soon
as possible0 all dischargers will be required by this general
permit to begin implementing practices to prevent storm water
pollution. Time will not be lost preparing detailed individual
and general permit applications before implementing practices to
prevent storm wa~er pollution.
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The State Water Board has elected not to accept USEPA’s group
application approach or to adopt general permits for specific
industrial groups at this time. All dischargers participating in
group applications must either obtain coverage under this general
permit or apply for an individual permit by October i, 1992. The
State Water Board bases this decision on the following factors:

i. USEPA does not allow the states to review and approve the
group applications.

2. Review of hundreds of USEPA model permits and preparation of
hundreds of group-specific general permits is
administratively burdensome and is inconsistent with the
State Water Board’s long-term permitting strategy.

3. Allowing the group application action in California would
result in an inequitable and ineffective storm water
Permitting program. While group applicants would not be
required to implement best management practices (BMPs) to
reduce pollutants in storm water discharge until they
receive a permit (probably several years), dischargers under
the State Water Board’s general permit will be required to
implement BMPs on October I, 1992.

4. The State Water Board is providing a group monitoring
alternative, somewhat similar to the group application
monitoring requirements, that should provide reduced
monitoring costs to the dischargers.

When USEPA issues model permits for any groups, the Regional
Water Boards may consider, as appropriate, adopting group permits
based upon the USEPA model permits.

The general permit accompanying this fact sheet is intended to
regulate industrial storm water discharges. The consolidation of
many discharges under one general permit will greatly reduce the
otherwise overwhelming administrative burden associated with
start up of a new program to regulate industrial storm water
discharges. It is also the least costly way for a discharger to
obtain a permit and comply with USEPA’s regulations. It is
expected that as the storm water program develops, the Regional
Water Boards will issue individual and general permits which
regulate discharges specific either to industrial categories or
to watersheds. As new permits are adopted, dischargers subject
to those permits will no longer be regulated by this general
permit. As permits are reissued for discharges of treated
wastewater that are currently regulated by a NPDES permit,
Regional Water Boards may include storm water provisions in the
revised permit.
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This general permit generally requires dischargers to:

1. Eliminate most non-storm water discharges (including illicit
connections) to storm water sewer systems;

2. Develop and implement a storm water pollution prevention
plan; and

3. Perform monitoring of discharges to storm water sewer
systems.

.TYPES OF STORM W~TER DISCHAPGES COVERED BY THIS G~_-~B._-_%L p~_~,

This general permit is intended to cover all new or existing
discharges composed entirely of industrial storm water from
facilities required by federal regulations to obtain a permit.
This includes all facilities that are participating in a group
application. The State Water Board notes that officials from
USEPA have stated that the regulations include only those
facilities which are operated by industries whose primary
function is described in the categories listed below. The State
Water Board does not agree with this interpretation of the
regulations, as the regulations are based on the primary activity
at each industrial facility, and not the primary business of the
owner or operator of the facility. The State Water Board
concludes that, based on its interpretation of the federal
regulations, and its duty and authority to protect water quality
witk~in California, the general permit must extend to all
facilities which are described in the categories below, whether
the activity is primary or is auxiliary to the owner or operator
of the facility. For example, even though a school district’s
primary function is education, a facility which it operates for
vehicle maintenance of school buses is a transportation facility
which is covered by this general permit.

Discharges from facilities and commercial enterprises which are
not required by federal regulations to obtain a permit will not
be covered by this general permit unless designated by the
Regional Water Board.

Discharges requiring a permit are listed by category in 40 Code
of Federal Regulations (CFR) Section 122.26(b)(14) (Federal
Register, Volume 55 at Pages 48065-66). The facilities can be
publicly or privately owned. A general description of these
categories are:

1. Facilities subject to storm water effluent limitations
guidelines, new source performance standards, or toxic
pollutant effluent standards (40 CFR Subchapter N);

2. Manufacturing facilities;
3. Mining and Oil and Gas facilities;
4. Hazardous waste treatment, storage, or disposal facilities;
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5. Landfills, land application sites, and open dumps that
receive industrial waste;

6. Recycling facilities such as metal scrap yards, battery
reclaimers, salvage yards, automobile yards;

7. Steam electric generating facilities;
8. Transportation facilities;
9. Sewage treatment plants;

I0. Construction activity (covered by a separate general
permit); and

ii. Certain facilities if materials are exposed to storm water.

For the most part, these facilities are identified in the federal
regulations by Standard Industrial Classification (SIC).
Attachment 1 to the general permit contains a more detailed
description including SIC codes of industries to be regulated.

Cateqory 1 Discharq~s

¯ The following categories of facilities currently have storm water
J effluent limitations guidelines for at least one of their

subcategories. They are cement manufacturing (40 CFR Part 411);
feedlots (40 CFR Part 412); fertilizer manufacturing (40 CFR Part
418): petroleum refining (40 CFR Part 419); phosphate
manufacturing (40 CFR Part 422); steam electric power generatlom
(40 CFR Part 423); coal mining (40 CFR Part 434); mineral mining
and processing (40 CFR Part 436); ore mining and dressing (40 CFR
Part 440); and asphalt emulsion (40 CFR Part 443). A facility
that falls into one of these general categories should examine
the effluent guidelines to determine if it is categorized in one
of the subcategories that have storm water effluent guidelines.
If a facility is classified as one of those subcategories, that
facility is subject to the standards listed in the CFR for that
category, and is subject to this general permit. This general
permit contains additional requirements (see Section B.7) for
facilities with storm water effluent limitations guidelines.

Cateqory 5 Discharqer~

Inactive or closed landfills, land application sites, and open
dumps that have received industrial wastes (Category 5) may be
subject to this general permit unless the storm water discharges
from the sites are already regulated by a NPDES permit issued by
the appropriate Regional Water Board. Owners or operators of
closed landfills that are regulated by waste discharge
requirements (WDRs) may be required to comply with this general
permit. In some cases, it may be appropriate for closed
landfills to be covered by the State Water Board’s General
Construction Activity Storm Water Permit during closure
activities. The appropriate Regional Water Board should be
contacted for this determination.
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Cateqory 11 Discharqer~

Dischargers in Category 11 that believe they are not subject to
this general permit because of no exposure should conduct a
facility inspection and document that the following minimum
conditions have been met:

I. All illicit connections to the storm drainage system have
been eliminated;

2. All materials are completely contained at all times;

3. All unhoused equipment associated with industrial activity
is not exposed to storm water; and

4. All emissions from stacks or exhaust systems and emissions
of dust or particulates do not contribute significant
quantities of pollutants to storm water discharge.

Dischargers should evaluate all direct ~d indirect pathways of
exposure. Dischargers are not required to submit this
documentation but are advised to keep the above documentation on
site.

In a recent ruling, the Ninth Circuit Court of Appeals
invalidated the exemption granted by USEPA for storm water
dascharges from facilities in Category ii that do not have
exposure and remanded the regulation to USEPA for further action.
The State Water Board, at this time, is not requiring storm water
discharges from facilities in Category ii that do not have
exposure to be covered by this general permit. Instead, the
State Water Board will await future USEPA or court action
clarifying the types of storm water discharges that must be
permitted. If necessary, the State Water Board will reopen the
general permit to accommodate such a clarification.

TYPES OF DISL~GES NOT CO%ne~_ED BY THIS

o CONSTRUCTION ACTIVITY: Discharges from construction activity
of five acres or more, including clearing, grading and
excavation. A separate general permit was adopted on August
20, 1992 for this industrial category.

o FACILITIES LOCATED IN SANTA CLARA COUNTY WHICH DRAIN TO SAN
FRANCISCO BAY: The San Francisco Bay Regional Water Board
has adopted a general permit for discharges from facilities
located in Santa Clara County which drain to San Francisco
Bay.

o FACILITIES COVERED BY INDIVIDUAL PERMITS: While it is the
intent of the State Water Board, in order to reduce
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administrative burden, to regulate most discharges of
industrial storm water by this general permit, dischargers
may choose to apply for an individual NPDES Permit. Permit
application requirements are set forth in the USEPA
regulations at 40 CFR Section 122.21.

FACILITIES WHICH HAVE NPDES PERMITS CONTAINING STORM WATER
PROVISIONS: The NPDES permits for some industrial waste
water discharges already contain requirements regulating
storm water. These discharges are in compliance with storm
water regulations and will not be regulated by this general
permit. When the existing permit for such discharges
expires, a Regional Water Board may authorize coverage under
this permit, or another general permit, or issue a new permit
consistent with the new federal and State storm water
requirements.

FACILITIES DETERMINED INELIGIBLE BY REGIONAL WATER BOARDS:
Regional Water Boards may dete~ine that discharges from a
facility or groups of facilities, otherwise eligible for
coverage under this general permit, have potential water
quality impacts that may not be addressed by this general
permit. In such cases, a Regional Water Board may require
such dischargers to apply for and obtain an individual permit
or a different general permit. Interested persons may
petition the appropriate Regional Water Board to issue
individual permits. The applicability of this general permit
to such discharges will be terminated upon adoption of an
individual permit or a different general permit.

FACILITIES WHICH DO NOT DISCHARGE STORM WATER TO WATERS OF
THE UNITED STATES: The discharges from the following
facilities are not required to obtain a permit:

i. FACILITIES THAT DISCHARGE STORM WATER TO MUNICIPAL
SANITARY SEWER SYSTEMS: Facilities that discharge storm
water to municipal sanitary sewer systems or combined
sewer systems are not required by federal regulations to
obtain a storm water permit or to submit a NOI to comply
with this general pez~it. (It should be noted that many
municipalities have sewer use ordinances that prohibit
storm drain connections to their sanitary sewers.)

2. FACILITIES THAT DO NOT DISCHARGE STORM WATER TO SURFACE
WATERS OR SEPARATE STORM SEWERS: Dischargers that capture
all industrial storm water runoff from their facilities
and treat and/or dispose of it with their process waste
water, and dischargers that dispose of their industrial
StOrm water to evaporation ponds, percolation ponds, or
combined sewer systems, are not required to obtain a storm
water permit. To avoid liability, the discharger should
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be certain that a discharge of industrial storm water to
surface waters will not occur under any circumstances.

o LOGGING ACTIVITIES: Logging activities described under SIC
2411.

¢~ MINING AND OIL AND GAS FACILITIES: Oil and gas facilities
that have not released storm water resulting in a discharge
of a reportable quantity (RQ) for which notification is or
was required pursuant to 40 CFR Parts ii00 117, and 302 at
any time after November 19, 1988 are not required to be
permitted unless the industrial storm water discharge
contributed to a violation of a water quality standard.
Mining facilities that discharge storm water that does not
come into contact with any overburden, raw materials,
intermediate product, finished product, by-product, or waste
product located at the facility are not required to be
permitted. These facilities must obtain a storm water permit
if they have a new release of storm water resulting in a

"discharge of a RQ.

o FACILITIES ON INDIAN LANDS: Discharges from facilities on
Indian lands will be regulated by the USEPA.

NOTIFICATION~R~TS

Dischargers of facilities described in the section entitled
"Types of Storm Water Discharges Covered by This General Permit’,
must obtain a permit to discharge storm water. A NOI must be
submitted for each individual facility to obtain coverage.
Certification of the NOI signifies that the discharger intends to
comply with the provisions of the general permit.

Dischargers that do not submit a NOI for facilities must submit
an application for an individual permit. USEPA’s regulations (40
CFR 122.21 [a]) exclude dischargers covered by a general permit
from requirements to submit permit applications. The NOI
requirements of this general permit are intended to establish a
mechanism which can be used to establish a clear accounting of
the number of dischargers complying with the general permit,
their identities, the nature of operations at the facilities and
location.                                                            ’

Dischargers of existing facilities in California were required to
obtain coverage by submitting a completed NOI no later than March
30, 1992. Dischargers of new facilities (those beginning
operations after March 30, 1992) must submit a NOI 30 days prior
to the beginning of operations. The NOI must be sent to the
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following address:

California State Water Resources Control Board
Division of Water Quality
P. O. Box 1977
Sacramento, CA 95812-1977
Attention: Storm Water Permitting Unit

Facilities that do not obtain coverage under this general permit
or by an individual NPDES permit for a discharge of industrial
storm water, by the appropriate deadlines, will be in violation
of the Clean Water Act and the California Water Code. There are
substantial penalties which can be pursued by the State or
Regional Water Boards, USEPA, or by private citizens for
violation of these laws. Facilities that miss the appropriate
deadlines for filing their NOIs may file their NOIs late but will
be in violation for the period they were late. In general, late
filers should develop and implement their SWPPP and Monitoring
Plan no more than 30 days following submittal of their late NOI.
Dischargers that cannot develop and implement these plans within
30 days should notify the appropriate Regional Water Board.

DESCRIPTION OF -~~PER!~IT CO~DITIO~-

Prohibitions

This general permit authorizes the discharge of industrial storm
water from industrial facilities that are required to obtain
industrial storm water permits. This general permit prohibits
most non-storm water discharges (including illicit connections)
and discharges containing hazardous substances in storm water in
excess of reportable quantities established at 40 CFR 117.3 and
40 CFR 302.4. Allowable non-storm water discharges are discussed
below under the heading ~torm Water Pollution Prevention Plan
 swPPPl.

Effluent Limitations

Permits for discharges of industrial storm water must meet all
applicable provisions of Sections 301 and 402 of the CWA. These
provisions require control of pollutant discharges that use best
available technology economically achievable (BAT) and best
conventional pollutant control technology (BCT) to reduce
pollutants, and any more stringent controls necessary to meet
water quality standards.

USEPA regulations (40 CFR Subchapter N) establish numeric
effluent limitations for storm water discharges from facilities
in ten industrial categories. For these facilities, the numeric
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effluent limitations constitute BAT and BCT for the specified
pollutants, and must be met to comply with this general permit.

For storm water discharges from facilities not among the ten
industrial categories listed in 40 CFR Subchapter N, it is not
feasible at this time to establish numeric effluent limitations.
The reasons why establishment of numeric effluent limitations is
not feasible are discussed in detail in State Water Board Orders
No. WQ 91-03 and WQ 91-04. Therefore, the effluent limitations
contained in this general permit are narrative and include best
management practices (BMPs).

These effluent limitations constitute compliance with the
requirements of the Clean Water Act.

The narrative effluent limitations in this general permit include
prohibitions against most discharges of non-storm water. They
require dischargers to control and eliminate the sources of
pollutants in storm water through the development and
implementation of storm water pollution prevention plans. The
plans must include best management practices, which may include
treatment of storm water discharges along with source reduction,
which will constitute BAT and BCT and will achieve compliance
with water quality standards. If water quality standards are not
met, the appropriate Regional Water Board may specify any
additional effluent limitations necessary to meet the specific
standards.

Storm Water Pollution Prevention Plans (SWPPp~

This general permit requires development and implementation of
SWppp emphasizing storm water BMPs. This approach provides the
flexibility necessary to establish controls which can
appropriately address different sources of pollutants at
different facilities. Existing dischargers must develop and
implement a SWPPP by October i, 1992. New dischargers must
submit a NOI, and develop and implement a SWPPp prior to
commencement of operations.

All dischargers must prepare, retain on site, and implement a
SWPpp. The SWPPP has two major objectives: (i) to help identify
the sources of pollution that affect the quality of industrial
storm water discharges; and (2) to describe and ensure the
implementation of practices to reduce pollutants in industrial
storm water discharges.

The SWPPPs are considered reports available to the public under
Section 308(b) of the Clean Water Act. Required elements of a
SWPPP are: (I) source identification, (2) practices to reduce
pollutants, (3) an assessment of potential pollution sources,
(4) a materials inventory, (5) a preventive maintenance program,
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(6) spill prevention and response procedures, (7) general storm
water management practices, (8) employee training,
(9) recordkeeping, and (i0) elimination of unpermitted non-storm

water discharges to the industrial storm water
Elimination of non-storm water discharges is a system.

major element ofthe SWPpp. Non-storm water discharges include a wide variety of
sources including illicit connections (i.e., floor drains),
improper dumping, spills, or leakage from storage tanks or
transfer areas. Non-storm water discharges can contribute a
significant pollutant load to receiving waters. Measures to
control spills, leakage, and dumping can often be addressed
through BMPs. Non-storm water discharges and industrial storm
water mixed with non-storm water prior to discharge should be
covered by a separate NPDES Permit.

There are many discharges that may occur at a facility that are
not related to industrial activity (i.e., air conditioning
condensate, fire control water line testing, landscaping
overflow, etc.). It is not the intent of this Permit to prohibit
all non-industrial-related discharges

¯ Non-industrial-relateddischarges may be appropriate if they:

i. Are not subject to local Regional Water Board Permitting
requirements.

2. Do not contain significant quantities of industrial-related
pollutants.

3. Are infeasible to eliminate.          ’.
4. Are identified and addressed in the SWPPp and monitoring

program.
5. Are in compliance with local municipal storm water permittee

Monitoring Program

The general permit requires development and implementation of a
monitoring program. Existing dischargers must develop and
implement a monitoring program by January i, 1993. New
dischargers must develop and implement a monitoring program prior
to commencement of operations, but no earlier than January i,
1993. The objectives of the monitoring program are to
(i) demonstrate compliance with the permit, (2) aid in the
implementation of the SWPPP, and (3) measure the effectiveness of
the BMPs in removing pollutants in industrial storm water
discharge.

All dischargers (with the exception of inactive mining
operations) are required to:

I. Perform visual observations during the dry and wet seasons.
Dry season observations are required to verify that non-storm
water discharges have been eliminated. Wet season
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observations are required to aid dischargers in evaluating
the effectiveness of the SWPPP.

2 Conduct an annual inspection to determine compliance with
this general permit.

3. Perform or participate in a sampling and analysis program.
Analysis must include pH, total suspended solids (TSS), total
organic carbon (TOC) specific conductance, toxic substances,
and other pollutants which are likely to be present in storm
water discharges in significant quantities. Dischargers
subject to federal storm water effluent limitations
guidelines in 40 CFR Subchapter N must also sample and
analyze for any pollutant specified in the appropriate
category of 40 CFR Subchapter N.

Dischargers are not required to collect samples or perform visual
observations during adverse climatic conditions. Sample
collection and visual observations are required only during
scheduled facility operating hours or within two hours after
scheduled facility operating hours. Visual observations are
required only during daylight hours. Dischargers that are unable
to collect any of the required samples or visual observations
because of the above circumstances must provide documentation to
the Regional Water Board in their annual report.

Dischargers may be exempt from performing sampling and analysis
if they: (I) do not have areas of industrial activity exposed to
storm water, (2) receive certification from a local agency which
has jurisdiction over the storm sewer system that the discharger
has developed and implemented an effective SWPPP and should not
be required to sample, or (3) receive an exemption from the
appropriate Regional Water Board. Dischargers must always
perform sampling and analysis for any pollutant specified in
storm water effluent limitations ~uidelines.

Local agencies that wish to provide certifications to dischargers
within their jurisdiction should develop a certification program
that clearly indicates the certification procedures and criteria
used by the local agency. At a minimum, these programs should
include site inspections, a review of the dischargers, SW’PPp, and
a review of other records such as monitoring data, receiving
water data, etc. It is /ecommended that the certification
program be sent to the local Regional Water Board for review and
comment prior to implementation.

Group Monitgrinq

Each discharger may either perform sampling and analysis
individually or participate in a group sampling program. A group
monitoring program may be developed either by an entity
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representing a group of similar facilities or by a local agency
which holds a storm water permit for a municipal separate storm
sewer system, for industrial facilities within its jurisdiction.
The entity or local agency responsible for the group monitoring
program must perform sampling at a minimum of 20 percent of the
facilities within the group (and at least four dischargers in a
group of less than 20 dischargers). The facilities selected for
sampling must be representative of all the facilities in the
group. Dischargers subject to federal effluent limitations
guidelines in 40 CFR Subchapter N must individually sample and
analyze for pollutants listed in the appropriate federal
regulations.

Facilities within a group may be located within the jurisdiction
of more than one Regional Water Board. Multi-Regional Water
Board groups must receive the approval of the State Water Board
Executive Director (with the concurrence of the appropriate
Regional Water Boards). Groups may request variance from the
minimum 20 percent (and a minimum of four facilities for groups
of less than 20 dischargers) with adequate justification. As a
minimum, the justification should: (I) explain the need for the
variance, and (2) show that the variance, if approved, will
result in representative monitoring data.

Each entity or local agency responsible for group sampling must:
(i) ensure that the monitoring is done correctly, (2) recommend
appropriate BMPs to reduce pollutants in storm water discharges
from group participants, and (3) evaluate and report the
monitoring data to the appropriate Regional Water Board(s).

All group monitoring plans are subject to Regional Water Board(s)
review. Consistent with the four-tier permitting strategy
described in the federal regulations, the Regional Water Board(s)
will evaluate the data and results from group monitoring to
establish future permitting decisions. As appropriate, Regional
Water Board(s) may terminate or require substantial amendment to
the group monitoring plans, dependent, in part, on the group’s
overall success in meeting the objectives of the Permit.

The State Water Board recognizes that the group monitoring option
will result in fewer facilities monitored. The State Water Board
believes that this is a desirable trade-off for the following
reasons:

i. Review of monitoring data from all individual facilities is
administratively burdensome.

2. Monitoring of fewer facilities, but with more parameters and
better quality control, will result in more accurate and
meaningful monitoring data.
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3. Group monitoring is consistent with USEPA0s four-tier
permitting strategy.

4~ As no numeric limits are specified in the Permit (with the
exception of 40 CFR Subchapter N facilities), implementation
of a SWPPP, performance of visual monitoring, and performance
of an annual inspection are consistent with the minimum
monitoring requirements of the CWA.

5. Data from group monitoring programs will be indicative of the
effectiveness of BMPs to control pollution in storm water
discharge. Additional BMPs, useful to the entire group, may
be developed from the monitoring data.

6. A large percentage of dischargers are small businesses which
do not have the regulatory sophistication, organizational
structure, or resources to conduct an adequate individual
monitoring program.

~etention of Record~

The discharger is required to retain records of all monitoring
information, copies of all reports required by this permit, and
records of all data used to complete the NOI, for a period of
five years from the date of measurement, report, or application.
This period may be extended by the State and/or Regional Water
Boards. All records are public documents.
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STATE WATER RESOURCES CONTROL BOARD (STATE WATER BOARD)
WATER QUALITY ORDER NO. 91-13-DWQ

(AS AMENDED BY WATER QUALITY ORDER NO. 92-12-DWQ)
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

GENERAL PERMIT NO. CASO00001

WASTE DISCHARGE REQUIREMENTS    (WDR~)
FOR

DISCHARGES OF STORM WATERASSOCIATEDW~TH INDUSTRIAL ACTMTIES
EXCLUDING CONSTRUCTION ACTIVZTIES

The State Water Board finds that:

1. Federal regulations for storm water discharges were issued
by the U.S. Environmental Protection Agency on November 16,
1990 (40 Code of Federal Regulations (CFR) Parts 122, 123,
and 124). The regulations require specific categories of
facilities, which discharge storm water associated with
industrial activity (storm water), to obtain a NPDES permit
and to implement Best Available Technology Economically
Achievable (BAT) and Best Conventional Pollutant Control
Technology (BCT) to reduce or eliminate industrial storm
water pollution.

2. This general permit shall regulate discharges of storm water
from specific categories of industrial facilities identified
in Attachment 1, excluding discharges covered by existing
NPDES permits which already include provisions regulating
discharges of storm water, discharges from construction
activities, or discharges determined ineligible for coverage
by this general permit by the California Regional Water
Quality Control Boards (Regional Water Boards). Attachment
2 contains the addresses and telephone numbers of each
Regional Water Board office.

3. A11 dischargers Participating in group applications must
either obtain coverage under this general permit or apply
for an individual general permit by October 1, 1992. The
State Water Board has elected not to accept USEPA’s group
application approach or to adopt general permits for
industrial groups at this time.

4. This general permit does not preempt or supersede the
authority of local agencies to prohibit, restrict, or
control discharges of storm water to storm drain systems or
other watercourses within their jurisdictions, as allowed by
State and federal law.

5. To obtain authorization for continued and future storm water
discharge pursuant to this general permit, owners, or
operators when the owners does not operate the facility
(dischargers), must submit a Notice of Intent (NOI) a~d
appropriate fee to the State Water Board. Dischargers who
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submit a NOI and appropriate fee are authorized to discharge
storm water under the terms and conditions of this general
permit.

6. If an individual NPDES general permit is issued to a
discharger otherwise subject to this general permit, or an
alternative general permit is subsequently adopted which
covers storm water discharges regulated by this general
permit, the applicability of this general permit to such
discharges is automatically terminated on the effective date
of the individual general permit or the date of approval for
coverage under the subsequent general permit.

7. Effluent limitations, and toxic and effluent standards
established in Sections 208(b), 301, 302, 303(d), 304, 306,
307, and 403 of the Federal Clean Water Act (CWA), as
amended, are applicable to storm water discharges regulated
by this general permit.

8. This action to adopt a NPDES general permit is exempt from
the provisions of the California Environmental Quality Act
(Public Resources Code Section 21100, et seq.), in
accordance with Section 13389 of the California Water Code.

9. The State Water Board adopted the California Ocean Plan on
March 22, 1990, and the California Inland Surface Waters Plan
and Enclosed Bays and Estuaries Plan on April 11, 1991. In
addition, the Regional Water Boards have adopted and the
State Water Board has approved Water Quality Control Plans
(Basin Plans).

Discharges regulated by this general permit must be in
compliance with the water quality standards in these Plans,
and subsequent amendments thereto. The State Water Board
shall, by April 1996, determine what further actions are
appropriate to ensure that discharges subject to this general
permit are in compliance with the numerical objectives in the
Inland Surface Waters Plan and the Enclosed Bays and
Estuaries Plan.

10. Federal regulations (40 CFR Subchapter N) establish numeric
effluent limitations for storm water discharges from
facilities in ten industrial categories.

11. For facilities which do not have established numeric
effluent limitations for storm water discharges in 40 CFR
Subchapter N, it is not feasible at this time to establish
numeric effluent limitations. This is due to the large
number of discharges and the complex nature of storm water
discharges.
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12. Implementation of the provisions of this general permit
constitutes compliance with BAT/BCT requirements, and with
requirements to achieve water quality standards.

13. Best Management Practices (BMPs) to control and abate the
discharge of pollutants in storm water discharges are
authorized where numeric effluent limits are infeasible and
the BMPs are reasonably necessary to achieve compliance with
effluent limitations or water quality standards.

14. Following adoption of this general permit, the Regional
Water Boards shall enforce the provisions of this general
permit including the monitoring and reporting requirements.

15. Following public notice in accordance with State and Federal
law and regulations, the State Water Board, in a public
hearing held September 3, 1991, heard, considered, and
responded to all comments pertaining, to this general permit.

16. This Order is a NPDES general permit in compliance with
Section 402 of the Clean Water Act and shall take effect
upon adoption by the State Water Board.

IT IS HEREBY ORDERED that all dischargers that file a NOI
indicating their intention to be regulated under the provisions
of this general permit shall comply with the following:

A. DISCHARGE PROHIBITIONS:

1. Discharges of material other than storm water, which are
not otherwise regulated by a NPDES permit, to a storm
sewer system or waters of the nation are prohibited.

2. Storm water discharges for those facilities listed in
Category I of Attachment 1 of this general permit shall
not exceed the numeric effluent limitations as specified
in Federal Regulations (40 CFR Subchapter N).
Dischargers subject to those regulations who do not have
or are unable to obtain copies of the pertinent
regulations from other sources (e.g., Government Printing
Office) should contact the:

State Water Resources Control Board
Division of Water Quality
P.O. Box 1977
Sacramento, CA 95812-1977
Attn: Storm Water Permitting Unit

3. Storm water discharges shall not cause or threaten to
cause pollution, contamination, or nuisance.
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4. Storm water discharges regulated by this general permit
shall not contain a hazardous substance equal to or in
excess of a reportable quantity listed in 40 CFR Part 117
and/or 40 CFR Part 302.

RECEIVING WATER LIMITATIONS:

I. Storm water discharges to any surface or ground water
shall not adversely impact human health or the
environment.

2. Storm water discharges shall not cause or contribute to
violation of any applicable water quality standards
contained in the California Ocean Plan, Inland Surface
Waters Plan, Enclosed Bays and Estuaries Plan, or the
applicable Regional Water Boards’ Basin Plan.

PROVISIONS

I. All dis~h~rg?~.must submit an NOI and appropriate fee
for each rac1±1~y covered by this general permit in
accordance with Attachment 3: Notice of Intent--General
Instructions.

2. All dischargers must develop and implement a Storm Water
Pollution Prevention Plan for each facility covered by
this general permit in accordance with Section A: Storm
Water Pollution Prevention Plan.

3. All dischargers must develop and implement a Monitoring
and Reporting Program Plan for each facility covered by
this general permit in accordance with Section B:
Monitoring.Program and Reporting Requirements.

4. Feedlots as defined in 40 CFR Part 412 that are in full
compliance with Section 2560 to Section 2565, Title 23,
California Code of Regulations (Chapter 15) will be in
compliance with all effluent limitations and prohibitions
contained in this general permit. Feedlots must comply
with any Regional Water Board WDRs or NPDES general
permit regulating their storm water discharge. Feedlots
that comply with Chapter 15, however, must perform
monitoring in compliance with the requirements of
Provisions 5(c) and 16 of Section B: Monitoring Program
and Reporting Requirements.

5. All dischargers must comply with the lawful requirements
of municipalities, counties, drainage districts, and
other local agencies regarding discharges of storm water
to storm drain systems or other water courses under their
jurisdiction, including applicable requirements i~
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12. Implementation of the provisions of this general permit
constitutes compliance with BAT/BCT requirements, and with
requirements to achieve water quality standards.

13. Best Management Practices (BMPs) to control and abate the
discharge of pollutants in storm water discharges are
authorized where numeric effluent limits are infeasible and
the BMPs are reasonably necessary to achieve compliance with
effluent limitations or water quality standards.

14. Following adoption of this general permit, the Regional
Water Boards shall enforce the provisions of this general
permit including the monitoring and reporting requirements.

15. Following public notice in accordance with State and Federal
law and regulations, the State Water Board, in a public
hearing held September 3, 1991, heard, considered, and
responded to all comments pertaining, to this general permit.

16. This Order is a NPDES general permit in compliance with
Section 402 of the Clean Water Act and shall take effect
upon adoption by the State Water Board.

IT IS HEREBY ORDERED that all dischargers that file a NOI
indicating their intention to be regulated under the provisions
of t~is general permit shall comply with the following:

A. DISCHARGE PROHIBITIONS:

I. Discharges of material other than storm water, which are
not otherwise regulated by a NPDES permit, to a storm
sewer system or waters of the nation are prohibited.

2. Storm water discharges for those facilities listed in
Category I of Attachment I of this general permit shall
not exceed the numeric effluent limitations as specified
in Federal Regulations (40 CFR Subchapter N).
Dischargers subject to those regulations who do not have
or are unable to obtain copies of the pertinent
regulations from other sources (e.g., Government Printing
Office) should contact the:

State Water Resources Control Board
Division of Water Quality
P.O. Box 1977
Sacramento, CA 95812-1977
Attn: Storm Water Permitting Unit

3. Storm water discharges shall not cause or threaten to
cause pollution, contamination, or nuisance.
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4. Storm water discharges regulated by this general permit
shall not contain a hazardous substance equal to or in
excess of a reportable quantity listed in 40 CFR Part 117
and/or 40 CFR Part 302.

RECEIVING WATER LIMITATIONS:

I. Storm water discharges to any surface or ground water
shall not adversely impact human health or the
environment.

2. Storm water discharges shall not cause or contribute to
violation of any applicable water quality standards
contained in the California Ocean Plan, Inland Surface
Waters Plan, Enclosed Bays and Estuaries Plan, or the
applicable Regional Water Boards’ Basin Plan.

PROVISIONS

I. All dischargers must submit an NOI and appropriate fee
for each facility covered by this general permit in
accordance with Attachment 3: Notice of Intent--General
Instructions.

2. All dischargers must develop and implement a Storm Water
Pollution Prevention Plan for each facility covered by
this general permit in accordance with Section A: Storm
Water Pollution Prevention Plan.

3. All dischargers must develop and implement a Monitoring
and Reporting Program Plan for each facility covered by
this general permit in accordance with Section B:
Monitoring.Program and Reporting Requirements.

4. Feedlots as defined in 40 CFR Part 412 that are in full
compliance with Section 2560 to Section 2565, Title 23,
California Code of Regulations (Chapter 15) will be in
compliance with all effluent limitations and prohibitions
contained in this general permit. Feedlots must comply
with any Regional Water Board WDRs or NPDES general
permit regulating their storm water discharge. Feedlots
that comply with Chapter 15, however, must perform
monitoring in compliance with the requirements of
Provisions 5(c) and 16 of Section B: Monitoring Program
and Reporting Requirements.

5. All dischargers must comply with the lawful requirements
of municipalities, counties, drainage districts, and
other local agencies regarding discharges of storm water
to storm drain systems or other water courses under their
jurisdiction, including applicable requirements in
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municipal storm water management programs developed to
~: , comply with NPDES general permits issued by the Regional
¯ Water Boards to local agencies.

~ 6. All dischargers must comply with the standard provisions
~ and reporting requirements for each facility covered by
~ this general permit contained in Section C: Standard

1
,rovisions.

~ 7. This general permit will expire on November 19, 1996.

i Upon reissuance of the NPDES general permit by the State
Water Board, the facilities subject to this reissued
general permit are required to file a revised NOI.

D. REGIONAL WATER BOARD AUTHORITIES

1. Following adoption of this general permit, Regional Water
Boards shall:

(a) Implement the provisions of this general permit,
including, but not limited to, reviewing storm water
pollution prevention plans, reviewing group
monitoring plans, reviewing monitoring reports,
conducting compliance inspections, and taking
enforcement actions.

(b) Issue general permits as they deem appropriate to
individual dischargers, categories of dischargers, or
dischargers in a geographic area. Upon issuance of
such general permits by a Regional Water Board, the
affected dischargers shall no longer be regulated by
this general permit. The new general permits may
address additional storm water pollution prevention
plan requirements, more stringent effluent
limitations, or additional monitoring and reporting
program requirements.

2. Regional Water Boards may provide guidance to dischargers
on Storm Water Pollution Prevention Plan and Monitoring
Program implementation.
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CERTIFICATION

The undersigned, Administrative Assistant to the State Water
Board, does hereby certify that the foregoing is a rut1,
and correct copy of an order duly and regularly adopte~ at ¯
meeting of the State Water Resources Control Board held
November 19, 1991 (as amended by Water Quality Order
No. 92-12-DWQ).

AYE : W. Don Maughan
Edwin H. Finster
Eliseo M. Samanlego
John P. Caffrey

NO: None

ABSENT: None

ABSTAIN: None

Maureen March~ .........
Administrative Assistant to the
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Section A: STORM WATER POLLUTION PREVENTION PLAN

I. A storm water pollution prevention plan (SWPPP) shall be
developed and implemented for each facility covered by this
general permit. The SWPPP shall be designed to comply with
BAT/BCT and be certified in accordance with the signatory
requirements of Standard Provision C.9. For existing
facilities (and new facilities beginning operations before
October i, i~92), a SWPPP shall be developed and implemented
no later than October i, 1992. For facilities beginning
operations after
October i, 1992, a SWPPP shall be developed prior to
submitting a NOI and implemented when the facility begins
operations. The SWPPP shall be retained onsite and made
available upon request of a representative of the Regional
Water Board and/or local storm water management agency (local
agency) which receives the storm water discharge.

2. The Regional Water Board and/or local agency may notify the
discharger when the SWPPP does not meet one or more of the
minimum requirements of this Section. Within 30 days of
notice, the discharger shall submit a time schedule that
meets the minimum requirements of this section to the
Regional Water Board and/or local agency that requested the
changes. After making the required changes, the discharger
shall provide written certification that the changes have
been made.

3. The discharger shall amend the SWPPP whenever there is a
change in construction, operation, or maintenance which may
effect the discharge of significant quantities of pollutants
to surface water, ground waters, or the local agency’s storm
drain system. The SWPPp should also be amended if it is in
violation of any conditions of this general permit, or has
not achieved the general objectives of controlling pollutants
in storm water discharges.

4. The SW?PP shall provide a description of potential sources
which may be expected to add significant quantities of
pollutants to storm water discharges, or which may result in
non-stormwater discharges from the facility. The SWPPP
shall include, at a minimum, the following items:

a. A map extending approximately one-quarter mile beyond the
property boundaries of the facility, showing: the
facility, general topography surface water bodies
(including known springs and wells), and the discharge
point where the facility’s storm water discharges to a
municipal storm drain system or other water body. The
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requirements of this paragraph may be included in the
site map required under the following paragraph if

i appropriate.

~ b. A site map showing:

i. The storm water conveyance and discharge
structures;

ii. An outline of the storm water drainage areas for
each storm water discharge poln~;

iii. Paved areas and buildings;

iv. Areas of pollutant contact, actual or potential;

v. Location of existing storm water structural control
measures (i.e., berms0 coverings, e~c.};

vi. Surface water locations;

vii. Areas of existing and potential soil erosion; and

viii. Vehicle service areas.

c. A narrative description of the followlng:

i. Significant materials that have been treated,
stored, disposed, spilled, or leaked in significant
quantities in storm water discharge after
November 190 1988;

ii. Materials, equipment, and vehicle management
practices employed to minimize contact of
significant materials with s~ormwater discharge;

iii. Material loading, unloading, and access areas;

iv. Existing structural and non-structural control
measures (if any) to reduce pollutants in s~orm

~
water discharge;

v. Industrial storm water discharge treatment
facilities (if any);

vi. Methods of on-site storage and disposal of
significant materials; and

vii. Outdoor storage, manufacturing, and processing
activities including activities that generate
significant quantities of dust or particulates.
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d. A list of pollutants that are likely to be present in
storm water discharge in significant quantities, and an
estimate of the annual quantities of these pollutants in
storm water discharge.

e. An estimate of the size of the facility (in acre~ or
square feet), and the percent of the facility that has
impervious areas (i.e., pavement, buildings, etc.).

f. A list of significant spills or leaks of toxic or
hazardous pollutants to storm water that have occurred
after November 19, 1988. This shall include:

i. Toxic chemicals (listed in 40 CFR Part 372) that have
been discharged to storm water as reported on USEPA
Form R.

ii. Oii or hazardous substances in excess of reportable
quantities (see 40 CFR Part 110, 117 or 302).

g. A summary of existing sampllng data (if any) describing
pollutants in storm water discharge.

The SWPPP shall describe the storm water management controls
appropriate for the facility. The appropriate controls shall
reflect identified potential sources of pollutants at the
facility. The description of the storm water management
controls shall include:

a. Storm Water Pollution Prevention Personnel. Identify
specific individuals (and job titles) who are responsible
for developing, implementing, and revising the SWPPP.

b. Preventive Maintenance. Preventive maintenance involves
inspection and maintenance of storm water conveyance
system devices (i.e., oil/water separators, catch basins,
etc.) and’inspection and testing of plant equipment and
systems that could fail and result in discharges of
pollutants to storm water.

c. Good Housekeepinq. Good housekeeping requires the
maintenance of clean, orderly facility areas that
discharge storm water. Material handling areas shall be
inspected and cleaned to reduce the potential for
pollutants to enter the storm water conveyance system.

d. .Spill Prevention and Response. Identification of areas
where significant materials can spill into or otherwise
enter the storm water conveyance systems and their
accompanying drainage points. Specific material handling
procedures, storage requirements, and clean-up equipment
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and procedures should be identified, as appropriate.
Internal reporting procedures for spills of significant
materials shall be established.

e. Storm Water Manaqement Practices. Storm water management
practices are practices other than those which control
the source of pollutants. They include measures such as
installing oil and grit separators, diverting storm water
into retention basins, etc. Based on assessment of the
potential of various sources to contribute pollutants to
storm water discharges in significant quantities,
additional storm water management practices to remove
pollutants from storm water discharge shall be
implemented.

f. ~rosion and Sediment Controls. The SWPPP shall identify
measures to reduce sediment in storm water discharges.

g. ,EmploMee Traininq. Employee training programs shall
inform all personnel responsible for implementing the
SWPPP. Training should address spill response, good
housekeeping, and material management practices.
Periodic dates for training should be identified.

h ~. All inspections, visual observations and
sampling as required by Section B, shall be done by
trained personnel. A tracking or follow-up procedure
shall be used to ensure appropriate response has been
taken in response to these activities.

Non-storm water discharges to storm water conveyance systems
shall be eliminated prior to implementation of this SWPPP.
The SWPPP shall include a certification that non-storm water
discharges have been eliminated and a description of any
tests for the presence of non-storm water discharges, the
methods used, the dates of the testing, and any onsite
drainage points that were observed during the testing. Such
certification may not always be feasible if the discharger
(a) must make significant structural changes to eliminate the
dlscharge of non-storm water discharges to the industrial
storm water conveyance system, or (b) has applied for, but
not yet received, an NPDES general permit for the non-storm
water discharges. In such cases, the discharger must notify
the appropriate Regional Water Board prior to implementation
of the SWPPP that non-storm water discharges cannot be
eliminated. The notification shall include justification for
a time extension and a schedule, subject to modification by
the Regional Water Board, indicating when non-storm water
discharges will be eliminated. In no case shall the
elimination of non-storm water discharges exceed three years
from the NOI submittal date.
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7 The SWPPP may incorporate, by reference, the appropriate
elements of other program requirements (i.e., Spill
Prevention Control and Countermeasures (SPCC) plans under
Section 311 of the CWA, Best Management Programs under 40 CFR
125.100, etc.).

8. The SWPPP is considered a report that shall be available to
the public under Section 308(b) of the CWA.

9. The SWPPP shall include the signature and title of the person
responsible for preparation of the SWPPP and include the date
of initial preparation and each amendment, thereto.

Section B: MONITORING PROGRAM ANDREPORTING REQUIREMENTS

[Note: This Section was modified by Order No. 92-12-DWQ adopted
by the State Water Board on September 17, 1992.]

i. /mplementatiq~

A monitoring program shall be developed and implemented for
each facility covered by this general permit. It shall be
certified in accordance with the signatory requirements
contained in Standard Provision C.9. A description of the
monitoring program shall be retained on site and made
available upon request of a representative of the Regional
Water Board and/or local agency which receives the storm
water discharge.

For existing facilities (and new facilities beginning
operations before January 1, 1993), a monitoring program must
be developed and implemented no later than January 1, 1993.
For facilities beginning operations after January i, 1993, a
monitoring program shall be developed and implemented
concurrent with commencement of industrial activities.

3. 9bjectives

The monitoring program shall be developed and amended, when
necessary, to meet the following objectives:

a. Ensure that storm water discharges are in compliance with
the Discharge Prohibitions, Effluent Limitations, and
Receiving Water Limitations specified in this general
permit.

b. Ensure practices at the facility to control pollutants in
storm water discharges are evaluated and revised to meet
changing conditions
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,~. Aid in the implementation of the Storm Water Pollution
Prevention Plan required by Section A of this general
permit

d. Measure the effectiveness of best management practices
(BMPs) in removing pollutants in storm water discharge.

~eneral Requirements for Mon~orinu Pro~ram~

The monitoring program shall contain:

a. Rationale for selection of monitoring

b. Identification of the analytical methods to detect
pollutants in storm water discharge.

c. Description of the sampling methods, sampling
and frequency of monitoring.

d. A quality assurance/quality control program to assure

i. All elements of the monitoring program are
conducted; and

ii. All monitoring is conducted by trained personnel.

e. Procedures and schedules by which the effectiveness of
the monitoring program in achieving the objectives above
can beevaluated.

Specific Requirements for Monitorinq Pro~m~

The monitoring program shall document the elimination or
reduction of specific pollutants, resulting from the
implementation of the SWPpp required by Section A of ~his
general permit.

a. Annual Site Inspection

Except for certain inactive mining operations (See
Section B.8) all dischargers shall:,

i. Conduct a minimum annual inspection of the facility
site to identify areas contributing to a storm water
discharge associated with industrial activity and to
evaluate whether measures to reduce pollutant
loadings identified in the SWPPP are adequate and
properly implemented in accordance with the terms of
the general permit or whether adctitional control
measures are needed. A record of the annual
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must include the date of the inspection,inspection
the individual(s) who performed the inspection, and
the observations.

ii. Certify, based on the annual site inspection, that
the facility is in compliance with the requirements
of this general permit and its SWPPP. The
certification and inspection records must be signed
and certified in accordance with Standard Provisions
9 and i0 of Section C of this general permit. Any
noncompliance shall be reported in accordance with
Section B.17.

b. Dry Season Observations

No less than twice during the dry season (May through
September), all dischargers shall observe and/or test for
the presence of non-storm water discharges at all storm
water discharge locations. At minimum, all dischargers
shall conduct visual observations of flows to determine
the presence of stains, sludges, odors, and other
abnormal conditions. Dye tests, TV line surveys, and/or
analysis and validation of accurate piping schematics may
be conducted if appropriate. Records shall be maintained
of the description of the method used, date of testing,
locations observed, and test results.

c. Wet Season Visual Observations

During the wet season (October through April), all
dischargers shall conduct visual observations of all
storm water discharge locations during the first hour of
one storm event per month that produces significant storm
water discharge~ to observe the presence of floating and
suspended materials, oil and grease, discolorations,
turbidity, and odor, etc. Feedlots (subject to federal
effluent limitations guidelines in 40 CFR Part 412) that
are in compliance with Sections 2560 to 2565, Article 6,
Chapter 15, Title 23, California Code of Regulations,
shall, instead, conduct monthly inspections of their
containment facilities to detect leaks and ensure
maintenance of adequate freeboard.

*’Significant storm water discharge" is a continuous discharge of storm
water for approxi-~ely one hour or more.

R0034284



-14-

d. Sampling and Analysis

During the wet season (October through April),
dischargers (unless exempted per Section B.9 below) shall
collect and analyze samples of storm water discharge from
at least one storm event during the 1992/93 wet season
and two storm events during each subsequent wet season
which produce significant storm water discharge. The
samples should be analyzed for:

i. pH, total suspended solids (TSS), specific
conductance, and total organic carbon (TOC). Oil
and grease (O&G) may be substituted for TOC; and

ii. Toxic chemicals and other pollutants that are likely
to be present in storm water discharge in
significant quantities.

TQxic pollutant AnalMsis ReductIQ~

Samples shall be analyzed for toxic chemicals and other
pollutants as identified in Sections B.5.d.ii for at least
two consecutive sampling events. If toxic chemicals or
other pollutants are not detected in significant quantities
after two consecutive sampling events, the facility may
eliminate that toxic chemical or pollutant from future
sampling events. A discharger may analyze for alternative
representative parameters (e.g., whole effluent toxicity) as
a substitute for the toxic chemicals and other pollutants
identified in Section B.5.d.ii as long as the discharger
submits the alternative monitoring procedures and
justification to the appropriate Regional Water Board prior
to use. Unless otherwise instructed by the Regional Water
Board, dischargers may use the alternative monitoring
procedures submitted.

Facilities Subject to Federal Storm Water Effluen~,
Limitations Guidelines

Facilities subject to federal storm water effluent
limitations guidelines are defined in Attachment i of the
general permit. In addition to the requirements in Section
B.5 above, these facilities must collect and analyze samples
of storm water discharge from at least one storm event
during the 1992/93 wet season and two storm events during
each subsequent wet season which produce significant storm
water discharge.

a. Analyze for any pollutant specified in the appropriate
category of 40 CFR Subchapter N;
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or calculate the volume of effluent discharged
L

b. Estimate
from each outfall;

c. Estimate or calculate the mass of each regulated
pollutant as defined in the appropriate category of 40
CFR Subchapter N; and                                                       I

d. Identify the individual(s) performing the estimates or
calculations in accordance with Subsections b and c                     ~
above.

Inactive Minin~ ODeratlons

Inactive mining operations are defined in Attachment 1 of
this general permit. Where annual facility inspections, wet
season visual observations, dry season observations, and
sampling as required by Section B.5 are impracticable,
inactive mining operations may instead obtain certification
once every three years by a Registered Professional Engineer
that a SWPPP has been prepared for the facility and is being
implemented in accordance with the requirements of this
general permit. By means of these certifications, the
engineer, having examined the facility and being familiar
with the provisions of this general permit, shall attest to
the SWPPP which has been prepared in accordance with good
engineering practices. Dischargers which cannot obtain a
certification because of noncompliance must notify the                    I~
appropriate Regional Water Board and, upon request, the
local agency which receives the storm water discharge in                 ~J
accordance with Section B.17.

Samplinq and Anal~sis ExemD__t!@~,                                             q

A discharger is hot required to collect and analyze samples
in accordance with Section B.5.d if the discharger certifies             ~-
that the facility meets all of the conditions set forth
below in Section B.9.a, if the discharger obtains the local
agency certification described in Section B.9.b, or if the
discharger obtains a Regional Water Board exemption as                    lw~
described in Section B.9.d. A discharger who is not
required to comply with Section B.5.d monitoring                            IJ
requirements is still required to comply with all other
monitoring program and reporting requirements. If exempted
from Section B.5.d monitoring requirements, dischargers
subject to federal storm water effluent guidelines in 40 CFR
Subchapter N must still comply with the provisions of
Section B.7 above.

a. Self-Certificatlon

The certification must state that areas of industrial                ~-~
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" activity are not exposed to storm water, including
manufacturing, processing, and material handling areas
and areas where material handling equipment, raw
materials, intermediate products, final products, waste
materials, byproducts, and industrial machinery are
stored. (See definition of "storm water associated with
industrial activity" in Attachment 4 to this general
permit.) Exposure includes both direct contact with
storm water and the possible release of industrial
pollutants into storm water (e.g., spills or leaks). In
order to demonstrate that these areas are not exposed to
storm water, the following minimum conditions must be
met:

i. All illicit (unpermitted) connections to the storm
drainage system are eliminated;

ii. All materials must be completely contained at all
times;

iii. All unhoused equipment associated with industrial
activity is not exposed to storm water; and

iv. All emissions from stacks or air exhaust systems
and emission of dust or particulates do not
contribute significant quantities of pollutants to
storm water discharge.

b. Certification by Local Agency

A local agency which has jurisdiction over the storm
sewer system or other water course which receives storm
water discharge from the discharger’s facility has
certified in writing that the discharger has developed
and implemented an effective Storm Water Pollution
Prevention Plan and should not be required to collect and
analyze storm water samples for pollutants ¯

c. Submittal of Sampling Exemption Certifications

Dischargers must submit sampling exemption certifications
to the appropriate Regional Water Board by December I,
1992 for the 1992-93 wet season and by August 1 for
subsequent years. Unless otherwise instructed by the
Regional Water Boards, dischargers who file a sampling
exemption certification are exempt from Section B.5.d.

d. Exemptions by Regional Water Board

A Regional Water Board may grant an exemption to Section
B.5.d monitoring requirements if it determines that a
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discharger has developed and implemented an effective I.
Storm Water Pollution Prevention Plan and should not be
required to collect and analyze storm water samples for
pollutants.

10. 9roup Monitorinq                                       - "

Group monitoring may be done in accordance with the
following requirements:

a. A group monitoring plan may be designed and implemented
by an entity representing a similar group of
dischargers (entity) regulated by this general permit
or by a local agency which holds a NPDES general permit
(local agency permittee) for a municipal separate storm
sewer system. Participants in a group monitoring plan
may discharge storm water within the boundaries of a
single Regional Water Board or within the boundaries of
multiple Regional Water Boards (with State Water Board
approval).

b. At least 20 percent of the dischargers who are members
of a group (and at least 4 dischargers in a group of
less than 20 dischargers) must collect and analyze
samples in accordance with Section B.5.d. The entity
or local agency permittee may request that fewer member
dischargers be allowed to collect and analyze, but
reasons for this exception must be stated in the group
monitoring plan (Section B.10.e.v.). The entity or the
local agency permittee shall select facilities from
which samples are collected and analyzed which best
represent the overall quality of the group members’
storm water discharges.

c. The entity or the local agency permittee must have the
authority to levy fees against the participating
dischargers in the group or be able to otherwise pay
for the implementation of the group monitoring plan.

d. or the local agency permittee is responsibleThe entity
for:

i. Developing and implementing the group monitoring
plan;

ii. Evaluating and reporting group monitoring data;

iii. Recommending appropriate BMPs to reduce pollutants
in storm water discharges;

iv. Submitting a group monitoring plan to the
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appropriate Regional Water Board(s) and State
Water Board, no later than December 1, 1992 and
August i in subsequent years; and

v. Revising the group monitoring plan as instructed
by the Regional Water Board or the State Water
Board Executive Director.

e. The group monitoring plan shall:

i. Identify the participants of the group by name and
location;

ii. Include a narrative description summarizing the
industrial activities of participants of the group
and explain why the participants, as a whole, are
sufficiently similar to be covered by a group
monitoring plan;

iii. Include a list of significant materials stored or
exposed to storm water and material management
practices currently employed to diminish contact
of these materials with storm water discharge;

iv. Identify and describ~ why the facilities selected
to perform sampling and analysis are
representative of the group as a whole in terms of
processes used or materials managed. To the
extent possible, representative facilities with
the most extended scheduled facility operating
hours should be selected;

v. If an exception to the requirement that at least
20 percent of the dischargers in a group (and at
least 4 dischargers in a group of less than 20
dischargers) is requested, explain why such an
exception is necessary, and how the proposed
monitoring will be representative of the entire
group; and

~                          vi. Contain all items specified in Section B.4 above.

f. Sampling and analysis must comply with the applicable
requirements, including Sections B.5.d, B.6, B.7, and
B.II through 17.

h. Unless otherwise instructed by the Regional Water Board
or the State Water Board Executive Director, the group
monitoring plan shall be implemented by January 1, 1993
and, in subsequent years, at the beginning of the wet
season.
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i. Upon approval of the Sta~e Water Board Executive
Director, a group may perform representative monitoring
which includes dischargers within the boundaries of
more than one Regional Water Board area.

j. Upon approval by the appropriate Regional Water Board,
a group within a single Regional Water Board area may
perform representative monitoring.

k. All dischargers participating in an approved group
monitoring plan that have not been ~elected to perform
sampling are required to comply with all other
monitoring program and reporting requirements in
Sections B.5.a, b, and c.

i. If any group includes members which are subject to
federal storm water effluent limitations guidelines,
each of those members must perform the monitoring
described in Section B.7, and submit the results of the
monitoring to the appropriate Regional Water Board in
the discharger’s annual monitoring report.

ii. Sample Locations

Samples shal! be collected from al! locations where storm
water is discharged. Samples must represent the quality and
~uantity of storm water discharged from the facility. If a
facility discharges storm water a~ multiple locations, the
discharger may sample a reduced number of locations if it is
established and documented in the monitoring program that
storm water discharges from different locations are
substantially identical.

12. Samplinq Procedure

Sampling shall consist of a grab sample from a storm event
that produces significant storm water discharge that is
preceded by at least three (3) working days of dry weather.
The grab sample should be taken during the first thirty
minutes of the discharge. If collection of the grab sample
during the first 30 minutes is impracticable, the grab
sample can be taken as soon as practicable thereafter, and
the discharger shall explain in the annual monitoring report
why the grab sample could not be taken in the first 30
minutes. A discharger may select alternative monitoring
procedures (e.g., composite sampling) as long as the
discharger has submitted the proposed procedures and
justification to the appropriate Regional Water Board prior
to use. Unless otherwise instructed by the Regional Water
Board, dischargers may use the alternative monitoring
procedures submitted.
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13. Visual Observation and Sample Collection Exceptions

a. When a discharger is unable to collect any of the
required samples or perform visual observations due to
adverse climatic conditions (drought, extended freeze,
dangerous weather conditions, etc.), a description of
why the sampling or visual observations could not be
conducted, including documentation of all significant
storm water discharge events, must be submitted along
with the annual monitoring report.

b. Dischargers are required to collect samples and perform
visual observations only if significant storm water
discharges commence during scheduled facility operating
hours2, or within two hours following scheduled facility
operating hours. Dischargers are required to perform
visual observations only within daylight hours. If
dischargers do not collect samples or perform visual
observations during a significant storm water discharge
due to these exceptions, the discharger shall include
documentation in the annual monitoring report.

14. Standard Methods

All sampling and sample preservation shall be in accordance
with the current edition of "Standard Methods for the
Examination of Water and Wastewater" (American Public Health
Association). All monitoring instruments and equipment
shall be calibrated and maintained in accordance with
manufacturers’ specifications to ensure accurate
measurements. Al! analyses must be conducted according to
test procedures under 40 CFR Part 136, unless other test
procedures have been specified in this general permit or by
the Regional Water Board. All metals shall be reported as
total metals. All analyses shall be conducted at a
laboratory certified for such analyses by the State
Department of Health Services. Dischargers may conduct
their own laboratory analyses only if the discharger has
sufficient capability (qualified employees, laboratory
equipment, etc.) to adequately perform the test procedures.

=’Scheduled facility operating hours" are the time periods when the
facility is staffed to conduct any function related to industrial activity.
inci,lding routine maintenance, but excluding time periods where only emergency
response, security, and/or janitorial services are performed.
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15. Records

Records of all storm water monitoring information and copies
of all reports required by this general permit shall be
retained for a period of at least five years from the date
of the sample, observation, measurement, or report.

These records shall include:

a. The date, place, and time of site inspections,
sampling, visual observations, and/or measurements;

b. The individual(s) who performed the site inspections,
sampling, visual observations, and/or measurements;

c. Flow measurements or estimates (if required);

d. The date and time of analyses;

e. The individual(s) who performed the analyses;

f. The analytical techniques or methods used and the
results of such analyses;

g. Quality assurance/quality control results;

h. Dry season observations and wet season visual
observation records (see Sections B.5.b & c);

i. Visual observation and sample collection exception
records (see Section B.13);

j. All calibration and maintenance records of on-site
instruments used; and

k. All original strip chart recordings for continuous
monitoring instrumentation.

All dischargers shall submit an annual report by July 1 of
each year to the Executive Officer of the Regional Water
Board responsible for the area in which the facility is
located and to the local agency (if requested).

The report shall include a summary of visual observations
and sampling results, the certification required in Section
B.5.a.ii, and information as required in Section B.13. The
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report shall be signed and certified in accordance with
Standard Provisions 9 and i0 of Section C of this general
permit. The first report will be due July i, 1993.

17. .NoncomDliance Reportinq

Dischargers who cannot certify compliance in accordance with
Section B.16 above and/or who have had other instances of
noncompliance must notify the appropriate Regional Water
Board and/or, upon request, the local agency that receives
the storm water drainage. The notifications shall identify
the type(s) of noncompliance, describe the actions necessary
to achieve compliance° and include a time schedule, subject
to the modifications by the Regional Water Board, indicating
when compliance will be achieved. Noncompliance
notifications must be submitted within 30 days of
identification of noncompliance.

Section C: STANDARD PROVISIONS

Duty to Comply

The discharger must comply with all of the conditions of
this general permit. Any general permit noncompliance
constitutes a violation of the Clean Water Act and the
Porter-Cologne Water Quality Control Act and is grounds for
enforcement action; for general permit termination,
revocation and reissuance, or modification; or denial of a
general permit renewal application.

The discharger shall comply with effluent standards or
prohibitions established under Section 307(a) of the Clean
Water Act for toxic pollutants within the time provided in
the regulations that establish these standards or
prohibitions, even if this general permit has not yet been
modified to incorporate the requirement.

2. General Permit Actions

This general permit may be modified, revoked and reissued,
or terminated for cause. The filing of a request by the
discharger for a general permit modification, revocation and
reissuance, or termination, or a notification of planned
changes or anticipated noncompliance does not stay any
general permit condition.

If any toxic effluent standard or prohibition (including any
schedule of compliance sDecified in such effluent standard
or prohibition) is promulgated under Section 307(a) of the
Clean Water Act for a toxic pollutant which is present in
the discharge and that standard or prohibition is more
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stringent than any limitation on the pollutant in this
general permit, this general permit shall be modified, or
revoked and reissued to conform to the toxic effluent
standard or prohibition, and the discharger so notified.

3. Need to Halt or Reduce Activity Not a Defense

It shall not be a defense for a discharger in an enforcement
action that it would have been necessary to halt or reduce
the general permitted activity in order to maintain
compliance with the conditions of this general permit.

4. Duty to Mitigate

The discharger shall take all responsible steps to minimize
or prevent any discharge in violation of this general permit
which has a reasonable likelihood of adversely affecting
human health or the environment.

5. Proper Operation and Malntenance

The discharger shall at all times properly operate and
maintain any facilities and systems of treatment and control
(and related appurtenances) which are installed or used by
the discharger to achieve compliance with the conditions of
this general permit and with the requirements of storm water
pollution prevention plans. Proper operation and
maintenance also includes adequate laboratory controls and
appropriate quality assurance procedures. Proper operation
and maintenance may require the operation of backup or
auxiliary facilities or similar systems, installed by a
discharger when necessary to achieve compliance with the
conditions of this general permit.

6. Property Rights

This general permit does not convey any property rights of
any sort, or any exclusive privileges, nor does it authorize
any injury to private property or any invasion of personal
rights, nor any infringement of Federal, State, or local
laws or regulations.

Duty to Provide Information

The discharger shall furnish the Regional Water Board, State
Water Board, USEPA, or local storm water management agency
within a reasonable time specified by the agencies, any
requested information to determine compliance with this
general permit. The discharger shall also furnish, upon
request, copies of records required to be kept by this
general permit.
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8. Inspection and Entry

The discharger shall allow the Regional Water Board, State
Water Board, USEPA, and local storm water management agency
upon the presentation of credentials and other documents as
may be required by law, to:

a. Enter upon the discharger’s premises where a regulated
facility or activity is located or conducted or where
records must be kept under the conditions of this
general permit;

b. Have access to and copy at reasonable times, any
records that must be kept under the conditions of this
general permit;

c. Inspect at reasonable times any facilities or equipment
(including monitoring and control equipment) that are
related to or may impact storm water discharge; and

d. Sample or monitor at reasonable times for the pur]~ose
of ensuring general permit compliance.

9. Signatory Requirements

a. All Notices of Intent submitted to the State Water
Board shall be signed as follows:

(I) For a corporation: by a responsible corporate
officer. For the purpose of this section, a
responsible corporate officer means: (I) a
president, secretary, treasurer, or vice-president
of the corporation in charge of a principal
business function, or any other person who
performs similar policy or decision-making
functions for the corporation; or (2) the manager
of the facility if authority to sign documents has
been assigned or delegated to the manager in
accordance with corporate procedures;

(2) For a partnership or sole proprietorship: by a
general partner or the proprietor, respectively;
or

(3) For a municipality, State, Federal, or other
public agency: by either a principal executive
officer or ranking elected official. The
principal executive officer of a Federal agency
includes the chief executive officer of the
agency, or the senior executive officer having
responsibility for the overall operations of a
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geographic unit of the agency (e.g.principal
Regional Administrators of USEPA).

b. All reports, certification, or other information
required by the general permit or requested by the
Regional Water Board, State Water Board, USEPA, or
local storm water management agency shall be signed by
a person described above or by a duly authorized
representative. A person is a duly authorized
representative only if:

(I) The authorization is made in writing by a person
described above and retained as part of the Storm
Water Pollution Prevention Plan.

(2) The authorization specifies either an individual
or a position having responsibility for the
overall operation of the regulated facility or
activity, such as the position of manager,
operator, superintendent, or position of
equivalent responsibility or an individual or
position having overall responsibility for
environmental matters for the company. (A duly
authorized representative may thu~ be either a
named individual or any individual occupying a
named position.)

(3) If an authorization is no longer accurate because
a different individual or position has
responsibility for the overall operation of the
facility, a new authorization must be attached to
the Storm Water Pollution Prevention Plan prior to
submittal of any reports, certifications, or
information signed by the authorized
representative.

10. Certification

Any person signing documents under Provision 9 shall make
the following certification:

"I certify under penalty of law that ~his document and all
attachments were prepared under my direction or supervision
in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly
responsible for gathering the information, the information
submitted, is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware tha~ ~here are
significant penalties for submitting false inforn%atlon,
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including the possibility of fine and imprisonment for                       i
knowing violations."

ii. Reporting Requirements

a. Planned changes: The discharger shall give notice to
the Regional Water Board and local storm water
management agency as soon as possible of any planned
physical alteration or additions to the general
permitted facility. Notice is required under this
provision only when the alteration or addition could
significantly change the nature or increase the
quantity of pollutants discharged.

b. Anticipated noncompliance: The discharger will give
advance notice to the Regional Water Board and local
storm water management agency of any planned changes in
the permitted facility or activity which may result in
noncompliance with general permit requirements.

c. Compliance schedules: Reports of compliance or
noncompliance with, or any progress reports on, interim
and final requirements contained in any compliance
schedule of this general permit shall be submitted no
later than 14 days following each schedule date.

d. Noncompliance reporting: The discharger shall report
any noncompliance at the time monitoring reports are
submitted. The written submission shall contain a
description of the noncompliance and its cause; the
period of noncompliance, including exact dates and
times and, if the noncompliance has not been corrected,
the anticipated time it is expected to continue; and
steps taken or planned to reduce, eliminate, and
prevent recurrence of the noncompliance.

12. Oil and Hazardous Substance Liability

Nothing in this general permit shall be construed to
preclude the institution of any legal action or relieve the
discharger from any responsibilities, liabilities, or
penalties to which the discharger is or may be subject under
Section 311 of the CWA.

13. Severability

The provisions of this general permit are severable, and if
any provision of this general permit, or the application of
any provision of this general permit to any circumstance, is
held invalid, the application of such provision to other                          j
circumstances, and the remainder of this general petit                      ~
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shall not be affected thereby.

i4. Reopener Clause [modified by Order No. 92-12-DWQ0 September
1992]

This general permit may be modified, revoked, and reissued,
or terminated for cause due to promulgation of amended
regulations, receipt of USEPA guidance concerning regulated
activities, judicial decision, or in accordance with 40 CFR
122.62, 122.63, 122.64, and 124.5.

15. Penalties for Violations of General Permit Conditions.

a. Section 309 of the CWA provides significant penalties
for any person who violates a general permit condition
implementing Sections 301, 302, 306, 307 308, 318, or
405 of the CWA, or any general permit condition or
limitation implementing any such section in a general
permit issued under Section 402. Any person who
violates any general permit condition of this general
permit is subject to a civil penalty not to exceed
$25,000 per day of such violation, as well as any other
appropriate sanction provided by Section 309 of the
CWA.

b. The Porter-Cologne Water Quality Control Act also
provides for civil and criminal penalties, in some
cases greater than those under the CWA.

16~ Availability

A copy of this general permit shall be maintained at the
discharge facility and be available at all times to
operating personnel.

17. Transfers

This general permit is not transferable to any person. A
new owner or operator of an existing facility must submit a
NOI in accordance with the requirements of this general
permit to be authorized to discharge under this general
permit.

18. Continuation of Expired General Permit

This general permit continues in force and effect until a
new general permit is issued or the State Water Board
rescinds the general permit. Only those dischargers
authorized to discharge under the expiring general permit
are covered by the continued general permit.
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19. Penalties for Falsification of Reports

Section 309(c) (4) of the CWA provides that any person who
knowingly makes any false material statement,
representation, or certification in any record or other
document submitted or required to be maintained under this
general permit, including reports of compliance or
noncompliance shall, upon conviction, be punished by a fine
of not more than $10,000 or by imprisonment for not more
than two years, or by both.
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ATTACHMENT 1

FACILITIES COVERED BY THIS GENERAL PERMIT

Industrial facilities include Federal, State, municipally owned,
and private facilities from the following categories:

FACILITIES SUBJECT TO STORM WATER EFFLUENT LIMITATIONS
GUIDELINES, NEW SOURCE PERFORMANCE STANDARDS, OR TOXIC
POLLUTANT EFFLUENT STANDARDS (40 CFR SUBCHAPTER N).
Currently, categories of facilities subject to storm water
effluent limitations guidelines are Cement Manufacturing
(40 CFR Part 411), Feedlots (40 CFR Part 412), Fertilizer

Manufacturing (40 CFR Part 418), Petroleum Refining (40 CFR
Part 419), Phosphate Manufacturing (40 CFR Part 422), Steam
Electric (40 CFR Part 423), Coal Mining (40 CFR Part 434),
Mineral Mining and Processing (40 CFR Part 436), Ore Mining
and Dressing (40 CFR Part 440), and Asphalt Emulsion
(40 CFR Part 443).

2. MANUFACTURING FACILITIES: Standard Industrial
Classifications (SlCs) 24 (except 2411 and 2434), 26 (except
265 and 267), 28 (except 283 and 285) 29, 311 32 (except
323), 33, 3441, and 373.                          ’

3. OIL ~ GAS/MINING FACILITIES: SICs l0 through 14 including
active or inactive mining operations (except for areas of
coal mining operations meeting the definition of a
reclamation area under 40 CFR 434.11(1) because of
performance bond issued to the facility by the appropriate
Surface Mining Control and Reclamation Act (SMCRA) authority
has been released, or except for area of non-coal mining
operations which have been released from applicable State or
Federal reclamation requirements after December 17, 1990)
and oil and gas exploration, production, processing, or
treatment operations, or transmission facilities that
discharge stormwater contaminated by contact with or that
has come into contact with any overburden, raw material,
intermediate products, finished products, by-products, or
waste products located on the site of such operations.
Inactive mining operations are mined sites that are not
being actively mined, but which have an identifiable
owner/operator. Inactive mining sites do not include sites
where mining claims are being maintained prior to
disturbances associated with the extraction, beneficiation,
or processing of mined material, or sites where minimal
activities are undertaken for the sole purpose of
maintaining a mining claim.

4. HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES:
Includes those operating under interim status or a general
permit under Subtitle C of the federal Resource Conservation
and Recovery Act (RCRA).
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5. LANDFILLS, LAND APPLICATION SITES, AND OPEN DUMPS: Sitesthat receive or have received industrial waste from any of
the facilities covered by this general permit, sites subject
to regulation under Subtitle D of RCRA, and sites that have
accepted wastes from construction activities (construction
activities include any clearing, grading, or excavation that
results in disturbance of five acres or more).

6. RECYCLING FACILITIES: SICs 5015 and 5093. These cod,,
include metal scrapyards, battery reclaimers, salvage yards,
motor vehicle dismantlers and wreckers, and recycling
facilities that are engaged in assembling, breaking up,
sorting, and wholesale distribution of scrap and waste
material such as bottles, wastepaper, textile wastes, oll
waste, e~c.

7. STEAM ELECTRIC POWER GENERATING FACILITIES: Includes any
facility that generates steam for electric power through the
combustion of coal, oil, wood, etc

"

8. TRANSPORTATION FACILITIES: SICs 40, 41, 42 (except 4221-
25), 43, 44, 45, and 5!71 which have vehicle maintenance
shops, equipment cleaning operations, or airport deicing
operations. Only those portions of the facility involved in
vehicle maintenance (including vehicle rehabilitation,
mechanical repairs, painting, fueling, and lubrication) or
other operations identified herein that are associated with
industrial activity.

9. SEWAGE OR WASTEWATER TREATMENT WORKS: Facilities used in
the storage, treatment, recycling, and reclamation of
municipal or domestic sewage, including land dedicated to
the disposal of sewage sludge that are located within the
confines of the facility, with a design flow of one million
gallons per day or more, or required to have an approved
pretreatment program under 40 CFR Part 403. Not included
are farm lands, domestic gardens, or lands used for sludge
management where sludge is beneficially reused and which are
not physically located in the confines of the facility, or
areas that are in compliance with Section 405 of the CWA.

ii. ~FACTURING FACILITIES WHERE MATERIALS ARE EXPOSED TO
STORM WATER: SICs 20, 21, 22, 23, 2434, 25, 265, 267, 27,
283, 285, 30, 31 (except 311), 323, 34 (except 3441) 35,
36, 37 (except 373), 38, 39, and                      ’
4221-4225.

Note: Category I0, Construction activity, is covered by a
separate general permit.
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ATTACHMENTSTATE OF CALIFORNIA
STATE WATER RESOURCES CONTROL BOARD

NOTICE OF INTENT (NOI) TO COMPLY W-ITE THE TERM~
OF THE GENERAL PERMIT TO DISCHARGE STORM WATER ASSOCIATED

WITH INDUSTRIAL ACTI~TITIES EXCLUDING
CONSTRUCTION ACTMTIE8

GENERAL INSTRUCTIONS ....

Updated October 15, 1992

Who Must Suhm!t

Facilities which have been defined by the USEPA regulations as
having "storm water discharges associated with industrial
activity" must obtain coverage under an NPDES permit for their
storm water discharges. Facilities requiring coverage are
defined in 40 CFR Section 122.26(b)(14). All facilities in
California except those listed below, may seek coverage under the
State Water Board’s NPDES general permit.

Facilities Not Covered By This General Per~Li~

Storm water discharges from the following facilities may not
obtain coverage by this general permit:

a. Facilities in Santa Clara County which drain to San Francisco
Bay must seek coverage under a separate general permit issued
by the San Francisco Bay Regional Water Board.

b. Facilities with an existing NPDES permit that specifically
limits and regulates storm water discharges.

Construction activities greater than five acres must obtain
coverage under the NPDES construction activity storm water
general permit.

d. Facilities on Indian lands will be regulated by the USEPA.

e. Logging Activities.

Where to ADDI~

The NOI should be mailed to the State Water Resources Control
Board at the following address:

State Water Resources Control Board
Division of Water Quality
P.O. Box 1977
Sacramento, CA 95812-1977
Attn: Storm Water Permitting Unit
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Owners/operators of existing facilities must file a NOI, along
with the appropriate annual fee, prior to March 30, 1992.
Owners/operators of new facilities (those beginning operations
after March 30, 1992) must f~le a NOI at least 30 days prior to
the beginning of operations. Facilities that miss the
appropriate deadlines for filing their NOIs may file their NOIs
late but will be in violation for the period they were late.

The annual fee is $250.00 for each facility which discharges into
a municipal separate storm sewer system regulated by an areawide
urban storm water general permit and $500.00 for all other
facilities.

Facilities that have either a NPDES permit or waste discharge
requirements (WDRs) and already pay an annual fee are not subject
to ~n additional fee for the storm water general permit.
Feed!ors subject to this general permit will pay a one-time only
fee of $2,000. Feedlots that already have a NPDES general permit
or ?~Ks and have paid the $2,000 fee do not have to pay an
additional fee for the storm water general permit.

Completing the N0¯

Completion and submittal of the attached NOI (Form NOI-I) is
required to gain coverage under the general permit. It mu~ ~
com=le~ely and accurately filled ou~. A facility will be
considered to be covered by the general permit upon filing a
complete and accurate NOI and submitting the appropriate ar~nual
fee. Each discharger will be given a distinct identification
nun%her. Upon receipt of the NOI and fee, each discharger will be
sent a letter containing the discharger’s identification number.

If you have any questions completing the NOI after reading the
following line-by-line instructions, please call the appropriate
Regional Water Board or the State Water Board at (916) 657-0919.

NOI--LINE-BY LINE INSTRUCTIONS

The N~I consists of two parts--a NOI Form (Form NOI-I) and a site
map. Please type or letter when completing the NOI Form and site
map.

Mark one of the three boxes at the top portion of the NOI. Check
box i if the NOI is being completed for an existing facility, box
2 if the facility is new (has not started operations), and box 3
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if the NOI is being submitted to report changes to a facility
already covered by the general permit. An example of a change
that warrants a resubmittal of the NOI would be a change of
owner/operator of a facility. Complete only those portions of
the NOI that apply to the changes (the NOI must always be
signed). If box 3 is checked, the WDID number must be included.

SECTION I--OWNER/OPERATOR

Enter the name of the person, company, firm, public organization,
or any other entity which owns the facility (or operates the
facility when the owner does not operate the facility) and check
the box corresponding to the appropriate ownership status of the
facility. The owner/operator information may or may not be the
same as the facility information requested in Section II.

SECTION II--FACILITY/SITE INFORMATZO~

Enter the facility’s official or legal name and provide the
address, county, and contact person information for the facility.
Facilities that do not have a street address must attach to the
NOI a legal description of the facility site. The contact person
should be the plant or site manager completely familiar with the
facility and charged with compliance and oversight of the general
permit.

SECTION III--BILLINGADDRESB

Tc continue coverage under the general permit, the annual fee
must be paid. Use this section to indicate whether the annual
fee invoices should be sent to the owner/operator, facility, or
other party (include address).

SECTION IV--RECEI’VINGWATER INFORMATION

In Part A of this section, the owner/operator is required to
indicate whether the facility’s storm water runoff discharges to
a separate storm sewer system, directly to waters of the United
States, or indirectly to waters of the United States.

Discharges to separate storm sewer systems are those that
discharge to a collection system operated by municipalities,
flood control districts, utilities, or similar entities. Storm
water discharges directly to waters of the United States will
typically have an ou~fall structure directly from ~he facility to
a river, creek, lake, ocean, etc. Indirect discharges are those
that may flow over adjacent properties or right-of-ways prior to
discharging to waters of the United States.

Regardless of point of discharge, the applicant must determine
the closest receiving water for its storm water discharge. If
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discharge is to a separate storm sewer system, the owner of that
system should know the receiving water. The name of the
receiving water of a direct discharge should be easily available
while the receiving water of an indirect discharge may require
some effort to identify.

SECTION V--INDUSTRIAL INFORMATION

Part A of this section requests the owner/operator to provide the
standard industrial classification (SIC) codes(s) which best
describes the industrial activity taking place at your facility.
Briefly describe the nature of business in Part B. In Part C,
check the general industrial activities that take place at the
facility.

SECTION VI--MATERIAL HANDLING/MANAGEMENT PRACTI~S

Part A of this section requires identification of the type(s) of
materials stored and handled outdoors. If other types of
materials other than those listed are maintained on site, please
check "other" and describe the type of material.

Part B of this section requests information on any existing
management practices employed at the facility. Check the
appropriate categories or list other control measures you use at
your facility. If none are used, leave this part blank.

SECTION V~I--FACILITY INFORMATION

List the size, in acres or square feet, of the facility and the
percentage of the site that is impervious.

SECTION VIII--REGULATORY STATUS

Check the appropriate box(es) and indicate the identification
number of any permits currently in effect at the facility.

SECTION IX--CERTIFiCATION

This section should be read by the owner/operator. The
certification provides for assurances that the NOI and site map
were completed in an accurate and complete fashion and with the
knowledge ~hat penalties exist for providing false information.
It al~;o requires the owner/operator to certify that the
provisions in the general permit will be complied with.

The NOI must be signed by:

For a Corporation: a responsible corporate officer (or
authorized individual).
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For a Partnership or Sole Proprietorship: a general partner or
~he proprietor, respectively.

For a Municipality, State, or other non-federal Public Agency:
either a principal executive officer or ranking elected official.

Fer a Federal Agency: either the chief or senior executive
officer of ~he agency.

Provide a "to scale" drawing of the site and its immediate
surroundings. Include as much detail abou~ the site as possible.
At a minimum, show buildings, material handling areas, roadways,
storm water collection and discharge points, a north arrow, and
the names of adjacent streets. The attached form may be used, if
convenient. Thomas Guide maps, local street maps, or USGS
quadrangle maps may be used to indicate the location of the
facility if appropriate (e.g., very large facilities). The
source of map and map number, or other identifiers should be
shown in the lower left hand corner of the site map.

R0034308





State o~
State Water Resources Contm~ 8oard

NOTICE OF INTENT

TO COMPLY W~ THE TERMS OF THE
GENERAL PERM~ TO OISCHARGE STORM WA~R

ASSOCIATED WITH INDUSTRIAl. AC~VITY ~Q ORDER Nos. ~!-13 DWQ

(~�ludlng Con=~cU~

~MARKONLY 1. [ ] Exi,~F~, 3. [ ] C~lnf~,ONE ~EM 2. [ ] New F~li~ WDID

I. OWNER / OPERATOR

~ ~r~t~

M~li~ ~re~ 1. [ ] ~

I I f f I I I I I I I I I f I I I I    I I           I I I I I !-I

I1. FACIL~ / SffE INFORMA~ON

I I I I I I I I I I I I I I l I I I
I I I f

S~et AdOre~ "
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     f     I     t     I     f     I     I     I     I     I     I     I     I     I     I     I                                       f         I    I-I    I

III. BILLIN~ ADDRESS

Se~ ~:

I I I I I I I f I I I I I I I I I I

[ J FACI~                    i I I I I I I I I I I I I I I    t I I

I I I I I I I I I I I I I I I I I I
IV. ~ECEI~NG WATE~ INFORMA~ON

1.[ ] ~o~ns~tem. Enter~e~ I I I I I
I ! I f2. [ ] u~r~y ~o wste~ of U.S. (e.g., nver, ~e, ~ ~) t I ~ l I

3. ~ ] Indtr~ ~ wste~ of U,S.

B. ~eof~estr~e~ter I I I i I I I I I I I 1 I I I I i I I
STATE USE ONLY

~I~ . . .. . . Re~O~...

........

R0034310



V
V. INDUSTRIAL INFORMATION

V

A. SICCode(s) 1. I I I I I 2. I I I I I J B. Typ~M~
’ T

I3. I I I I I 4. 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 I I

C. InOusmai ac~v+bes it f~+i~ (~ ~ ~l ~)
1. [ J Ma~f~ng 2. [ ] Ve~le ~ 3. [
4. [ ] ~tefial Storage 5. [ ] Ve~e Stage 6. [ J ~ten~ H~ling 7. { ] W~ Trea~
8. [ ] P~er Genem~ 9. { ] Red,no 10. [

VI. MATERIAL HANDLING I MANAGEME~ PRAC~CES

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 I I I I I I I I I I I

B. IOenb~ ex~Ung ~ge~nt p~es ~ ~ r~e ~= m

5. [ ]~emea~erlge 6. [ ]R~ 7. [ J Reten~F~ 8. [ J~I~T~

I I I I I I I I l I , I I I I I I t I I 1 I I I I I I I I I I I I I I I I I I I I I

VII. FACI~ INFORMA~ON

1
VIII, REGU~TORY STATUS

~ [ ]Re~t~byS~Water B. [ ]W~M~R~ C. ( ]N~E~nt G~I~
(~C~pterN) (O~r) I I I I I I I I I ~ I I I I I I I I I

IX. CER~RCA~ONS

3
P~ N~:

$~’~ture:

Tile:

R0034311



ATTACHMENT

DEFINITION~

i. "Best Management Practices" (’BMgs’) means schedules of
activities, prohibitions of practices, maintenance
procedures, and other management practices to prevent or
reduce the pollution of waters of the United States. BMPs
also include treatment requirements, operating procedures,
and practices to control plant site runoff spillage or
leaks, sludge or waste disposal, or drainage from raw
material storage.

2. Clean Water Act (CWA) means the Federal Water Pollution
Control Act enacted by Public Law 92-500 as amended by
Public Laws 95-217, 95-576, 96-483, and 97-117; 33 USC. 1251
et seq.

3. "Facility" is a collection of industrial processes
discharging storm water associated with industrial activity
within the property boundary of operationalunit.

4. "Non-Storm Water Discharge" means any discharge to storm
sewer systems that is not composed entirely of storm water
except discharges pursuant to a NPDES permit and discharges
resulting from fire fighting activities. (See fact sheet,
page 8, for clarification on non-storm water dischargers
unrelated to industrial activity).

5. "Significant Materials" includes, but is not limited
raw materials; fuels; materials such as solvents,
detergents, and plastic pellets; finished materials such as
metallic products; raw materials used in food processing or
production; hazardous substances designated under Section
I01(14) of Comprehensive Environmental Response,
Compensation, and Liability Act (CERLCA); any chemical the
facility is required to report pursuant to Section 313 of
Title III of Superfund Amendments and Reauthorization Act
(SARA); fertilizers; pesticides; and waste products such as

ashes, slag, and sludge that have the potential to be
released with storm water discharges.

6. "Significant Quantities" is the volume, concentrations, or
mass of a pollutant in storm water discharge that can cause
or threaten to cause pollution, contamination, or nuisance;
adversely impact human health or the environment; and cause
or contribute to a violation of any applicable water quality
standards for the receiving water.

7. "Storm water" means storm water runoff, snow melt runoff,
and surface runoff and drainage. It excludes infiltration
and runoff from agricultural land.
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Water Associated with Industrial Activity" means "the8.
discharge from any conveyance which is used for collecting
and conveying storm water and which is directly related to
manufacturing, processing, or raw materials storage areas at
an industrial plant. The term does not include discharges
from facilities or activities excluded from the NPDES
program. The term includes, but is not limited to, storm
water discharges from industrial plant yards; immediate
access roads and rail lines used or traveled by carriers of
raw materials, manufactured products, waste material, or by-
products used or created by the facility; material ha~dllng
sites; refuse sites; sites used for the application or
disposal of process waste waters (as defined at 40 CFR Part
401); sites used for the storage and maintenance of material
handling equipment; sites used for residual treatment,
storage, or disposal; shipping and receiving areas;
manufacturing buildings; storage areas (including tank
farms) for raw materials, and intermediate and finished
products; and areas where industrial activity has taken
place in the past and significant materials remain and are
exposed to storm water. The term also includes storm water
discharges from all areas listed in the previous sentence
(except access roads) where material handling equipment or

activities, raw materials, intermediate products, final
produc~s, waste materials, by-products, or industrial
machinery are exposed to storm water. Material handling
activities include the: storage, loading and unloading,
transportation, or conveyance of any raw material,
intermediate product, finished product, by-product, or waste
product. The term excludes areas located on plant lands
separate from the plant’s industrial activities, such as
office buildings and accompanying parking lots as long as
the drainage from the excluded areas is not mixed with storm
water drained from the above described areas. Industrial
facilities (including industrial facilities that are
federally, state, or municipally owned or operated that meet
the description of the facilities listed in this paragraph)
include those facilities designated under
40 CFR 122.26(a)(l}(v).
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3. Wet Weather Visual Observa- an area-wide municipal permit in July Whtr~ to Go! Information ..........5

tions Conduct visual inspections of 1994. If your facility is in Ventura Comphance Cl~ckhst .........................
during the wet season for one storm County, the next armual fee bill for
event per month, your facility after issuanc~ of the per- . . ....

R0034314



CWA gives the Regional Boards or
USEPA the ab~fity to t’me anyone dis-
charging poLlutants without a permit in TABLE 1
an ~mount up to $10,000 per day of
d~schazge. Addltiona]ly, the CWA al- Non-Sampling Moniloring Requirements for ell Industries - Individual
lows third parties to sue in civil court Sites and all Participants of s Group Monitoring Plan
to recover such frees, if the Regional
Boards or USEPA do not. Thus the
fees fund a program that allows d~- ¯ A~n~al Site Imp: Conduct ¯ minimum of nee mmual ~ite inspection to identify
chargers not only to in3prov~ lhe on- industrial set.ties that could be a souse of pollutant~ and ev~uate whether the facility’s
vironment, but al~O comply with the pollution prevention plan is etfecth~. After the ~ion. ¯ ret’poasibl¢ person at the

m~t cendy the site is ,. ~pliance with the G,~neral Permit and the facitt~,’s pollutionlaw. prevention plan. Cenification should be submitted with the Annual Repol~ Facilities that
ca nnot be certified shoed report deficiencies in the .Aa~ai Report. ~ pl~:~ide ¯ l:flan

PROCEDURES ~hed-le for conect~

Notice of Intent Change of ¯ Dry Weather Ob~rvatioes. No lest then twice during the alP/s¢¯r,o~ (~mj thigh
Information S~ptember) industries art to inspect tb~r fa¢ilit~J to ob~n~ or test for the pRt, cac¢ of

non4torm water discharges, such az w’a~h waters. Obscz,.llion.~ noted should include the
During the term of coverage under prtr,~nce of an actual flow, or e~ndence that eon-~orm water fkevs ha~e occurred. Evide~

the General Permit, there may be ~,~ld include stain marks, w~t t~ots, r~id~al material, etc. Non4torm water
times when the information provided should be r~ported tothe Regional Board. Record~ shall be maintained of the inspection,
in an NOI needs to be revised; such as: including date of testing, locations o~,~rved, samples collected, name of inspector, ¯~1 all

other pertinent information, l~pect~on finding; sad ~orre~e ¯ct~o~ ~ be l~ported¯ C~ange in the type or k-’ope ofind~trial in the Annt~l P-~port.
activity or activities being conducted it
the site.

Wet Weather Visual Observations. During the we~ ~a~on (October through AI~J)~* Change in o~-~ershJp. ¯
dustnestha~c~nductvisu~bservati~ns~fa~s~rmwaterdi~ch~rge~Ri~n.:duritxgthe¯ C~ange in eddreta of the o~er, billing first hour of one storm event per month that pro~ce~ significant storm water

lo~at ion, etc. to ot~erv~ ~nd char¯cleric the r~noff. F.,~amples of what should be observed gl~: does
t Change in phone number for the o~er, flow hav~ u sheen, an odor, is it muddy, are there fioatable materials, etc.’/~ mt~t

facility, etc. also be maintained for this a~iv~ty similar to that for the d~ywnathe r it~ect jo~.
¯ Change in owner or facility contact findings and correct~v~ action should be ~ported in the A~qnual Reix~.

name.
¯ Change in gig~tature authorities. ¯ A~nual ReporL All ind~t~ea mt~t subt~t ¯u annt~tl t~port by July | of each y~r t~ the

Regional Board. The S~|le Water P~sourc~ Control l~kmrd hag developed ¯ ~ Ions
TO change NOI information, com- that yo~ should use. If y~m have not receix~:d a copy of this form by June iS, plea~ �o¯tact

plctc a new NOI with the correct infor- the Regional Board or State lk~rd office and request one he tent to you. The rtpor~ will
summar~e ¯11 your activities and findings relating to your |~lity~s storm water pollution

mat¯on, check the box Change of lnfor- prevention plan and mo~toring program.
mat¯on and provide your WDID num-
ber at the top of the NOI form. The ¯ Record Keeping. Recor~ of all storm water monitoring informauo~ and copl~ of all
revised NO1 m~t be submitted to the repcr~ required by the general permit are to be retained for a period of st lea~t fiv~ years
S~iRCB. from the data of the umple, mea~urtment, ctne~vation or report.

Notice of Termination (NOT) Sampling Requirements for Individual Sites end Designated
Most industries identified in the Participants o! a Group Plan

Federal Regulations must remain
covered under a storm water permit
regardless of exposure to storm water, w When to Collecl Sample,: During the wet geason (October through April) indmtries matt

collect and analy~ed sample~ dunng tw~ storm ev~uts that prod ~ce sig~ificalll |torm waterHowever, there may be instances that discharges. Each ~ampling evtnt m~t be proceeded by ¯t least 72 hours of d~,wtather.require a facility to request termina-
tion of coverage; such as: ¯ All samples must he analyzed fo~. pH, total suspended t, olida (TSS), tpecific condat’tence,

¯ The business is closed, or specific in- ¯rid either total organic ca~on (’I’OC’) or oil snd grease (O&G). Samples ma~t ¯Ira be
dust rial actb.,ities covered by the Federal tnalyzed for. toxic chemical and other pollutants that the ind,,qry beliew.a could be present
Regulations havecnased, undallresid~al in storm water dischargca in significant quantities. The industry is to determine theae
materials resulting from the ac~ivitie~ pollutants. Sampling and analysis for additional constituents may be eliminated if
ha’,,t been removed, ¯rid the site ¯de- chemical or other pollutants art not detected in rdgnificant quantities after two �onge.�~t~
quately cleaned, tamphng evtn~ Samplea must be collecsed as grab ~mples unlegs otberw~e required by

¯ Business is sold (this w~id require that the Federal Regulations, or approved by the Regional Board. Sample reault~ and eval~tioe
ys3u notify the State of the new owners of re.suits should he submitted in the Annual Report.
name and addrera).

~* Facility does not discharge, directly or ¯ Samphng locations: Samples art to be collected from all kx~oo~s where storm water is
indirtctly, to waters of the State during discharged. Locations with multiple discharge points may red~-e the number of
¯ ny size storm evtnt, to be sampled if it is es~abh.shed and documented in the momtonng program that storm

water dt.scharges from different locations are ~bslantlally identical.

STORM REPORT- Page 2

R0034315



The State has prepared a if the BMPs need to be revised; and if Urban Runoff Task Force) meetpreprimed NOT form, with instruc- new BMPs need to be implemented. If monthly to discuss these and other is-tions. If you need to terminate there are run-on sources of pollutants sues regarding the storm water pro-coverage, please contact either the to your site, youmaycollect additional gram. At the present time, theFederalState or Regional Board and request a samples, and conduct additional in. Regulations list specific industrial ac-copy of this form. Your completed spections, to demonstrate that offsite tivities (defined by SIC codes) thatareforms are to be submitted to the pollutants are affeoting your analytical required to be covered tmder astorm
Regional Board for approval. Once results, water permit, regardless of theirapproved, the Regional Board will for- posure to storm water. This means that
ward the NOT to the State Board. .’~,MPMNG ADVICE an industry that conducts these
.They.will be the agency responsible for The General Permit requires that fivities could demonstrate their Plan is
tnsurmg that your company’s name all sample analysis be conducted by a adequate and effective, or if alland other permit information are statecertifiedlaboratory(iab);so, how tivities are no iouger exposed to storm
re moved from the Storm Water do you fred one? You should first start water, it would still be required to be
Program’s database, by consulting your local telephone covered under a permit. The State can.

directory yellow pages under not allow less stringent requirementsWHY DO MONITORING AND laboratories. Analytical. You would than the Federal Government. Cur-
WHAT TO DO WITH YOUR select a laboratory as you would any rently USEPA is proposing changes

RESULTS other professional service you use in that could reverse this position. How-The General Permit requires that your business, if possible, obtain ever, until any such change occurs, theeach facility develop and implement a quotations from several different labs. State’s General Permit has provisions
Storm Water Pollution Prevention In addition to the analytical costs, you that would provide industries the op-
Plan. Once your Plan is implemented may wish to inquire about other re- portunity to reduce its costs if it can
you are to check to see if your Plan is luted sampling services provided; such demonstrate compliance. This is
effective in reducing or eliminating at. by an industry self-certifying that it htt
pollutants from leaving your site in s Sampteeo~eetkattraiaingandadvicefor implemented an adequate andstorm water runoff. This is done ym~remp~ tire storm water Plan. Self-certilica-through your monitoring activities. ¯ Samp;e eo~tet-t,oa by lab emlSOyeea tion would allow an industry to be ex-
Typical questions your monitoring ¯ Sample pretervatto~, handling, pickup, empt from the collection of stormprogram should answer are: Did the aa~ ot~:r water samples only, the industry mast
Plan work? Where did it fall? Are

Colleoting samples is not necessari- still comply with all other permit re.-there more discharge points than
iy complicated. In most cases you quirements. If you are interested ht

originally identified? Are there non- seeing how your industry may b¢
storm water discharges that have not need a simple sampling device, such eligible for self-certification, please
been identified or eliminated? Did the as, a clean pail, ladle, bailer, and
Best Management Practices (BMPs) propriate sample bottles (labs typical- contact your Regional Board repre-

sentative. The State Urban Runoffwork? If not, why? What types ofpol- iysupplycleansamplebottles).lfthere Task Force is working towardsiutants are present in your runoff, what is not an obvious, or accessible storm
are the potential sources of these pol- drain pipe or outlet, you may consider developing various help/guidance

documents to assist industries tolutants and what BMPs need to be creatingatemporaryweir, ordrain, on determine when enough is enough.revised or implemented to eliminate paved areas that causes sufficient tern- You should also work with your
the source of pollutants? All monitor- porary backup of runoff to use your Regional Board Representative. Wesampling device. A sample should being activity should be recorded on work with manyindnstries, and maybe
forms or logs, and evaluated by the drawn from a well mixed area, below

¯ the water surface but above the ground able to share with you what others are
appropriate personnel to determine if doing to comply.
your Plan is effective. If the Plan is level (do not let your pail or ladle

ineffective, then revisions must be scrape the ground). Alternative ~m.
made. Each site has to be evaluated on piing locations should be located such
an individmd basis, that they best represent nmoff from

Table 2 has been developed to pro- areas of industrial activity.
vide general guidance to industries in
evaluating the four required monitor- WHEN CAN YOU STOP
ing parameters. You may use the COLLECTING SAMPLES OR NO
values provided in Table 2 as LONGER NEED COVERAGE
benchmarks. If your analytical results UNDER THE GENERAL PERMIT?
should indicate constituent levels at or When is enough, enough? A com.
above the benchmark values, you mon question asked often by both the
should investigate your site to ensure: regulated community and regulatory
you have identified all sources of pol- agencies. Currently Regional Board,

lutants;BMPshavcbeenimplemented State Board, and USEPA repre-
sentatives (collectively known as the

STORM REPORT- Page 3
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WHAT IS THE DIFFERENCE TABLE 2 POLLUTANT BENCHMARK LEVELS
BETWEEN SOURCE CONTROL
AND TREATMENT CONTROL PollutantBMPs? Acceptable Range Recommend Investigation
Source control Best Management pH 6.5-8.5 <6.5, ¯8.5Practices (BMPs) are BMPs that Total Suspended

prevent contact between storm water Sofids(TSS) 0 - 100 mtl/L ¯ 100 mg/Land the source of poLlufon. This can Specific
be handled in many ways; examples

Conductance (SC) 0- 200 umhos/cm >200 umhos/cminclude: Total Organic
¯ moving outdoor opemtio~ in6oor~ Carbon(TOC) 0 - 110 mg/L ¯ 110 mg/L¯ placing porlable outdoor storage eoz- Oil & Grease (O&G) 0 - 10 mg/L ¯ 10 mg/Ltainen m a shed or under cov~r,

The permit includes required parameters you must analyze your ~tamples
for, but it does not include numeric limitation~ for these parameters. The~~ chart above reflects an example of the levels at which these parameters may
raise concerns or the need for further investigation. These numbers reflect
only the general view~ of the staff, and individual cases may cause concern

ff~’~_.."~-,~,~m, ~m~ or the need for further inve.~gation at different levels.
:~ ...... .......... ~, The parameters required by the Permit are considered indicator

parameters. In other words they are nouspecific tests that will provideSoun~ Convo4 BMPt - Govern0 ~ Berrain0 enough information to indicate that there may be pollutants in your storm
water runoff. The following briefly explains what these parameters mean.

:* labelling comainer~ and expot, ed pipm~ and why you must analyze your samples for them:¯ using drip
,̄ improving good ho~keeping pace-

¯dures, especially in ar~at of equipment pH: lg a measure of the hy~rog~n-to~ concentration. It i~ an h~portant water qt~lity
and v~hicle maintenance; mcasur~ t~.xau~ the range of �oncentration suitable for biological life ig narto~ and

critical. The neutral, or acceptable range can be defined aa 6.5 to 8.5. At valu¢~ ler~ than¯ improved spill response, or chemi- 6.5, the water i~ �o~idered acidic; abo~ 8.5 it i~ co~gldered cau.uic or alkaline. Raincal/waste containment pracl~; water w~uld tend to be ~aturally ~ than a pH of 7, howler, there could be¯ conducting or imp¯rag preventative s~chatacidsorotherchem*calsthatcouldcausestormwaterrunofftobele¯~thaa6.$maintenance act~v~tie~ and ¯or grea te r than 8.5. Ther~ pH levels m r~m water do not oct’ur ~t’arally and are m rr.~ult
¯ directing ul~trr.am storm water away of it coming in contact with a chemical, such at lime, or other source that would

from industrial activity area. the pH. If your pH levels are high or low, you should conduct ¯ thorough evaluatio~ of
all go~r~ at your site.

Source Control BMPs are typically ¯ TS& h a measure of the unditu~ved ~olids that are pre~ent ia runoff. Souree~ for TSS
low cost practices or procedures that would be gedm~ent from e~ion of e~q~3r,~ land, and din from imperv~ot~ (Le. pev~d)

are easily implemented. ~-~. Sediment by itr~f can be v~y tc~ic to aquatic life because it covers its feeding
and bre~ding g~mud~ and gmothen other~ that may bye on the hot to~ of¯ water body.
To~ic chemw.a~ and other pollumnt~ also adhere to sediment panicles. This prov~eg

Treatment Control BMPs are used a medium by which t~c or other pollut~n~ end up in our water ~ and ultimately
tO treat storm water once it has been in m human and aq~tic life. TSS levels vary in runoff from und~turbed land. It hat been

sho~n~ that TSS leveL~ increase ~g~ificamly due to land devr.lopmenL If your level¯ ofcontact with an mdnstriai activity to T~S ¯re above 100 mS/l, it could be attributed to the site development, and a source o~
remove the poUutants. Examples of pollutant~
structural BMPs are grassy swales, ¯ TOC: Is a measure of the total organi� matter pre4ent ta water, and I~ eq..clally
catch basins with sumps, buUdings, applicable to detec~ u~all c~mcentrationl of organic matter. Organic matter

naturally from animals, pian~, and man, and ¯~o from man¯ado gymhetic otgan~containment structures, etc. These
compound~. Natural organic matter utilL~eg the o=ygen in a receiving water toBMPs are typically moderate to high biodegrade. Too mu~h organic matter could place a sign~cant ~’ygen demand on the

COst, maintenance intensive, and may water, and poraibly impact it~ quality. Synthetic organic~ are man¯¯de; sw’h
not be easily implemented, pe~ti~dex, fuels, r, olv~nt~, paints, etc. These subs~a~ce~ either do not, or veW tlo~y

hiodegradc.                     .      ¯
’]]~e3~ are ¯ t°u rce ol" tosac chemic¯it that can hav~ adverr, e ¯ffec~ ¯t v~y

low concemratmn.~. Some of t here chemicals btoaccumulate in aq untie life. lfyour lev~:li
of TO~ are big& you should eva Junta all SOurCe¯ of synthetic organic~ you m~y u~e at

Source~ of O&O are shops, v~l~�lcs, other machine or mamte~,ance activ~t~�~,
ways, etc.

\ x ¯ SC~ is a numerical e~ion of the ability of the water to carry an electric currr~t. It
Trea~rr~ent ~on~’ol BMP. Oil/Water S~parato~ can be u.~d to tue~ the degree of mane ralt2.at ton, or esumate the total dt~ol~,.d aolida

concentration of a water sample. Pure rain water should genel~ly hav~ SCOf < 50.
Ht~h ~vcls of d ~.so Iv~ d r.oltds could a ff~-t the ttrmbih ~ of waters for drinir3~ ="d othar
corn n~r,~,-I or indu~trml
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The following is a simple statistical
analysis of the data submitted with the
annual reports for the 1992-1993
season. Facilities may have bccn re- WHERE TO GET MORE INFORMATIONquired to sample for other constituents;
however, the following is a list of the five Stormwater Unit Staff:
indicator parameters that are required
for all facilities: Mark Pumford - Unit Chief

1) m Gre Xavier 266- 7596
379 facilities submitted re.salts

(213) 266-7592Minimum value = 0.1 mg/L Carlos Urrunaga - Los Angeles CountyMaximum value = 536 mg/L Municipal Permit (213) 266-7598Median value - 5.0 mg/L Dan Radulescu - Industrial Activities
General Permit (213) 266-76302) pH Wen Yang - Ventura County Municipal Permit

639 facilities submitted results and Construction Activities General PermitMinimum value - 1.2
Maximum value = 11.2 (213) 266-7659

Median value = 6.9
) 206 faciliti~ (32%) are o~ttide the bem’h Business Assistance Desk: (213) 2.66-7671mark Lwtl~ of 6.5 -9.0 ptl uaitt,

or 1(800) 500..8008

3) Total Suspended Solids TSS Electronic Bulletin Board: (213) 266-7663.574 facilities submitted results
Minimum value = 0.6 mg/L
Maximum value = 42000 mg/L Fax: (213) 266.7600

Median value = 50.7 mg/L
BOARD MEMBERS:

~, 189 facilities (33%) are above the bench
rata revel of t00 mg/L Michael Keston, Chair

Charles Vernon, Vice Chair
4) Total Organic Carbon TOC Jack Coe, Ph.D.
238 facilities submitted results Clark Drane
Minimum value = 0.01 mg/L John Slezak
Maximum value = 1640 mg/L Larry Zarian
Median value = 11.7 mg/L Terry Dipple

Rogers, Ph.D.Elizabeth
5) Specific Conductance
570 facilities submitted results EXECUTIVE OFFICER: Robert P. Ghir¢lli, D.F_.nv.
Minimum value = 0.1 umhos/cat
Maximum value = 10000 umhos/cm
Median value = 99.5 umho~cm

) Median repres¢nt~ the v’ahm achieved by
50% of the fa¢ilitie.t reporting. .....................................

ANNUAL REPOWi"

A~nual Reports a~e due to this Regional B~ard no later thal~
July I, 1994. The annual r~port form ha~ clxmged since last year.
This year’s form, maitcd by Sta~c Water Resources Control Board,
will have a pre-printed fL"St page that will contain the facility’s
WDLD number, name. and address.

Your comments have been instrumental in developing this
report form. Your continued input is greatly appreciated. Addi-
tionally, we wckome your suggestions for topics for inclusion in
subsequent issues of this

STORM REPORT. Page 5                                   [
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COMPLIANCE CHECKUST
Where should an indust:y be today to be in cempliance with the OeneraJ Permit? The following quick checklist

could help you make such a d~term~atiou.
[’-’] S~bnutted NOI and fee to the State

Deve|o~ and implea~eated b’WPPP,
[-] Trained =mpto~.es rep~iag SWPPP..

E~Cond~ed annua~ site ~sp~-1~:)n a~d cenil’~d s~= ~s in ~ ~ilh Pe.rml! and

No~ed
~] ~ SWPPP if ins~..~.~ons found de.fk:kncks ~ iqm.

[] Revised Momtonng Program i~’inspect~ons footed cleric.aries ~ ~
[-"] Col lec’t ~ r~ storm watt’ samp~ from ~ di~t~ge poiat, and analy.~.d samples for pH, TSS, SC, ~ TO~ or O&O.

~ Evaluated o~her pollutants o/concern at tie facil~j.

[] Maintained ~vrit ten gepo~ of all inspec’t iont, finding~ ~ up a~"t~t |,’t t,tkea in ~ to i~tiort findtngs, and ~aly~:~l t~sul~

[] Maintained v~itten documentation e~a~n~n| ~ay m~to~g ~’t~vit~s could not be

[] Submitted Annual Report to ~ Bo~ld by July I e~j ye.at.

[] Identified and either eliminated or permitted at1 noa.~o~m water diacharg~ Or
[] Notified Regional Boan:l of ditcharg~, lad pro~4d~ them ,ruth ¯ Iche.dtde whea th~ ~ ~ld !~ eliminated m’ pezlaitte.d.

If you are able to check al] of the items above teen you can be con~fortabl¢ that you are in compliance with key
Permit requirements. If you are unable to check all of tee above itcms, please review the Permit, and revise or amend
your storm water program as appropriate. If you need as.~istance, please contact your Regional Board representative.

R0034319



Southern California Chapter Water Retource$ Commill~ 0

BEST MANAGEMENT PRACTICES L
FOR STORM WATER PERMIT COMPLIANCE

March 8. 1993 Agenda
Municipal BMP Ha~dbo~lt WoeI~dtell

Time Topic $1m~km’
8:30 - 8:55 lntroductionl Ray Holland, City of Long Beach, Director, of Public Workl

2Pre~idenl, APWA S. Calif.
Bob Collaco~ Woodward-Clyde Con.~ltaat~

~-’hah~a,~, APWA Wal~ Re~. Comm.
Archie Matthew~ S~ate Water Resource~ Control

8:55.9:25 Provoke and S~ope Makolm Walke~, ~ Walker Atlo¢.
9:25 - 0~55 Development era Storm Wate~

Management Program John Aldrich, Camp Dfettm, & McKm
9:55.10:10 Questiom
10:i0- 10:40 Break
10:40 - I I: 10 Source Control BMPI Geoff BroMea~ Uribe &
1 I: 10 - I 1:40 Treatment Control BMP~ Marry Roe~e~. Camp Dre~ & McKm
1 ! :40 - Noon Que~iom

Co,reaction BMP llandbook

Time Top~
I:~ - 1:25 In~i~ ~y Holl~ CiU of Long ~ ~or of ~bl~ Wo~ L

~id~t, APWA S. Calif. ~                       ,"
B~ Coll~o~, W~d-Cly~ C~i~

~hie
1:25.1:40 ~ ~d ~ Malcolm Walk~, ~ Wa~ ~. U1:40 - 2:25 ~tion era SI~ Wal~

Pollution ~ti~
2:25 - 2:40
2:~ - 3:10
3:10 - 3:25 ~ion ~ ~t Curtal BM~ Y~ ~�~ C~p ~ ~ Mc~
3:25 - 3:55 Coition
3:55 - 4:10 P~ Co~i~ BM~
4: I 0 - 440

Cmm~nd~ BMP

Time (A~        Tep~

~hie Ma~

9:2~ - 9~55/I~55 ~ 2:25 ~io~af a Sto~ Wat~
Polluhon’~lion

9:5~. I0:I0~:25.2:4~ ’ Q~i~

l’t:10- I t:40)3:40 -4:10 ca~s~,,, s~ Mo~
I 1:40 - N~W4.10 - 4:30 ~io~ ..
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The State Water Resources Control Board; the California Regional Water 0uality Control Boards; Alameda County
Public Works A~ency; Fresno Metmpolitm~ Flood Control District; City of Los Angeles; Los Angeles County
Depax~ment of Public Works; Riverside County Rood Control aa~i Water Conservmion District; County of Sa~
B~ma~dino Rood Control District; City of San Diego; Contra Costa County Rood Control District; the County mid
Cities of Ora~e County’, the Santa Cla~4 Valley Water District; City of Modesto; City of Sacramento; Sacramento
County Water Resources Division; City of Monterey; Placer County Rood Control and Water Conservation District;
American Pla~qmng Association; American Society of Civil Engineers - Los Angeles Section (Hych’ology
Hydraulics Tectmical Group), San Bema~dino/Riverside Section and Sacramento Section; Associated
Contractors of California Inc.; Associalion of Environmental Professiop.~l; Bay A~a L~agt~ of Industrial
Associanons; Building Industry Association of Southern California; California Water Pollution Control Association;
City Engineers and Land Surveyors Association; City and County Engineers Association - Los Angeles and Inland
Empire Sections; Construction Industry Federation, and the Chemical Industry Council of Califomi&

List of Participati~

Camp Dresser & Mcgee l~metic Laboratories, Inc.
430 N. Vineyard Ave., Suite 310 5225-H Av~enda de Encitm=
Ont=’io, CA 91764 Cadsbnd, CA 92008 ~’~
Contact: Diane Om~hen (gOg) ~-MI i Conto.ct: Eliz=zl~eth Fle~chor (519)

Geo~on Environmental Consuitant$, Inc. Pelt= Environmental, Inc.
69"/0 Flanders D~ve 3 ! 85-A Airway Ave.
San Diego, CA 92121-2974 Cost~ Mesa, CA 92626
�om~zct.’.le~TO’Gonnor (519) 3~8-5100 �ont.act:l(~thleen Dallaim (714) ~49.8921

Hm’t Crowser, Inc. Psoma= & Associates
One World Trade Center, Suite ~100 3420 Ocean Park Blvd., Suite 1040
Long Beach, CA 90831-2300 Santa lv~na, CA 90405
Comact.’Anne O’Connor (310) 49.f-6360 Com=c~:Pe~ O’Do~mell (310) 4:~0.12! 7

Hilhert & A.t~oci~tes Willdan Assnci~tes
=’:4552 Lincoln Ave., Suite 203 ~ 888 S. West St., Suite 300.~a~ .:.~ .~,

Cypress, CA 90630 Anaheim, CA 92802 ,~, "

R.C. Hoffman Co., Inc. Woodv,~rd-Clyde Consultants
-.t "

_~;.~ " P.O. Box 5766 r, 2020 E. First St., Suite 400 "
Pasadena.CA 91117 Santo A.,m, CA 92705

Bob Collacott (Chair) Woodward-Clyde Consultants
~hit.’P~,,ifl I~¯ Richard Boon . County of Ora.nge Environmental Magtagement .Sgen~. "

;;~. .: ,lason Chrrstie - Riverside County Rood Control DiStrict ~"~ "’
Ernest Constan City of Glendale

- ;., Rod. Kubomoto ;~Lvqs. Angeles County Depjulment~of Public Workr.~: .,’~ d?~,~.~. ~
Ken.Ludwig

Naxesh Vauna San Bemardino County Rood Control Dim’it
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NPDES Stormwater and Urban Runoff Program
List of Contacts

U.S. Environmental Protection Agency, U.S. EPA, Region IX
Washington. D.C. San Francisco, CA

Thomas Seaton (202) 475-9518 Eugene Bromley (415) 744-1906
Kevin Weiss (202) 475-95 ! 8 Bill Pierce (4 ! 5) 744-1878

State Water Resources Control Board
Sacramento, CA

Bruce Fujimoto (916) 657-0908 Jesse Diaz (916) 657-0756
Sid Taylor (916) 324-1251 Leo Cosentini (916) 657-1009

Regional Water Quality Control Boards
San Diego Region        (619) 265-5114     Santa Aria Region        (909) 782-4130

Arthur Coe (Executive Officer) Gerard Thibeault (Executive Officer)
Deborah Jayne Marc Adelson
John Phillips Paviova Vitale
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I. INTRODUCTION

Storm water runoff is part of a natural by- project, and provide a commitment that ~hese
drologic process. However, human activities, measures will be maintained.
including the disturbance of land from * Establish maintenance commitments on post-
cons:ruction activities, can alter natural drainage construction sites.
patterns, adding pollutants to rivers, lakes, and
streams. An increase in compacted and ~ The purpose of thisimpervious surfaces increases both the volume

PURPOSE handbook is to provideof surface runoff, the peak rate of flow, and
AND SCOPE guidance for selectingdecreases groundwater rechaxge. Consequently,
OF THE and implementing beslimproperly managed storm water runoff can be
HANDBOOK management practices

a significant source of water pollution, causing (BMPs) for constructiondeclines in fisheries, habitat disrupOon, = activities. As will be
resections on swimming, and limiting our

discussed in thisability to enjoy many of the other benefits tha~ handbook, State and Federal prograras require
water provides (USEPA, 1992). owners of construction sites to prelmre s~orm

water pollution prevention plans (SWPPPs)
For many years the effort to control the which includes the identification and
discharge of s~orm water has focused on implementation of various BMPs. It is not the
quantity (e.g. flood control), and to a limited intent of this handbook to dictate the actual
extent, on the quality of storm water (e.g. BMPs (as this will be done by the permitme),
sediment and erosion control). However, in but rather to provide the framework for
recent years awareness of the need to protec~ preparing SWPPPs and selecting appropriate
and preserve natural habitats and improve water BMPs. It is intended that portions of this
quality has increased. With this awa~eness handbook be incorporated into SWPPP if
Federal, State and local programs have been modified to meet specific project conditions.
established to pursue the ultimate goal of
reducing the impacts of storm water discharges In addition, the use of the handbook does not
to our water ways. After October I, 1992, ensure that the user will be in compliance with
construction activities must be covered by a the requirements of its NPDES permit. Such
National Pollutant Discharge Elimination compliance can only be provided through a
System (N"PDES) permit (SWRCB, 1992). review and concurrence of the appropriate
Failure to comply with these requirements Regional Water Quality Control Board.
may result in a fine of up to $25,000 per day
of violation and possible imprisonment. This handbook does not describe local re-

quirements for erosion and sediment control for
The primary objectives of ~e N’PDES storm storm water management. Although it is
water permit for construction activities are to: expected that the handbook will assist the usem

in complying with local requirements, you¯ Reduce excessive erosion potential should consult with local authorities for their
¯ Minimize excessive sedimentation requirements.
¯ Prevent other materials used at a construction

site from causing off site contamination
¯ Eliminate non-storm water discharges from

the construction sites
¯ Install appropriate measures to reduce

impacts on waterways from the finished
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¯ A number of people the Clean Water Act (CWA). In California.
USERS OF THE will find this the State Water Resources Control Board
HANDBOOK handbook helpful. (SWRCB) has issued a general permit for

The primary audience storm water discharges associated with
- is the property construction activities statewide (except for

owners, developers, the Lake Tahoe Basin and Indian lands,
contractors, engineers, and public agencies who which are covered by separate permits, see
are involved in construction and land Appendix A).
disturbance. Municipal departments that oversee
these activities will also find this handbook ¯ Notice of Intent (NOI~ is a formal notice touseful, the SWRCB submitted by the owner/

developer that a construction project is about
- The overall goal to begin. The NOI provides information on

OP.~:~":I2~ATION OV of the storm the owner, location, type of project, and
THE I-/~.NDBOOK water program is certifies that the permittee will comply with

i, to reduce the conditions of the construction general permit.
impacts of storm The NOI is not a permit application and nowater discharges on receiving waters. This aplxoval is required.

handbook is o~’ganized to assist the user in
developing and implementing such a program. ¯ The Storm WAter Pollution Prevention
The handbook explains: is a report that includes site map(s), an

identification of consu’uctiord contractor¯ Why is storm water management needed? activities that could cause pollutants in the
(Chapter I) storm water, and a description of measures or

practices to control these pollutants. The¯ What is a SWPPP and how do you SWPPP must be prepared and implemented
prep~ one? (Chapter 2) before construction begins.

¯ What are best management practices, and
" A Best Management Practice (BMP) kshow do you select them? (Chapter 3)

defined as any program, technology, process,
siting criteria, operating method, measure,¯ What BMPs are available and how are device which controls, prevents, removes, or

they used? (Chapter 4 and 5) reduces pollution.

¯ How do you monitor BMPs performance?
- Excessive(Chapter 6)

CONSTRUCTION , erosion and
SITES AND THEIR sedimentation

~ Many of the common
IMPACTS ON caused byi DEFINITi©NS terms used in the
WATER QUALITY constructionstorm water program - activities is~ are defined in the dependent upon

Glossary climatic and site conditions, as well as the type(Appendix C). However, the user will of construction activity taking place. Sediment
continually encounter the following terms: which results from the excessive erosion of

disturbed soils is the primary pollutant of
¯ NPDES Constn~ction General Permit for concern. However, other pollutants of concern

$form W~ter Dischar:~es. NPDES is an include metals, nutrients, soil additives,
acronym f’or National Pollutant Discharge pesticides, consu’uction chemicals, and
Elimina~on System. NPDES is the na~onal miscellaneous waste from construction sites.
program 10r administering and regulating Consequently the development of a
discharges to receiving waters according to comprehensive storm water management
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program to reduce pollutants fi’om a cover, and rainfall intensity. Sheet flow has a
construction site requires a basic understandinglow velocity and causes little erosion on

C~;
of the erosion and sedimentation processes and undisturbed soils. However, clearing the soil¯ the factors that influence them as well as an during construction makes the soil mor~
understanding of how other construction susceptible to erosion, increases velocRy, and
activities impact water quality, causes the flow to concentram in rivulets.

EROSION AND SEDIMENTATION Rill and Gully Erosion. As runoff
PROCE~ accumulates, it concentrates in rivulets

grooves into the soil surface. If the flow is
Soil erosion is the process by which soil sufficient, rills may develop into gulHcs.
particles are removed from the land surface, byRills/gullies form sooner on exposed soils than
wind, water or gravity. Most natural erosion vegetated soils.
oc~’urs at slow rates; however, the rate of
erosion increases when land is cleared or alteredStream and Channel Erosion. The banks and
and left disturbed, bottoms of natural drainage chana~ls a~

commonly eroded by thr¢~ factors which occur
Sedimentation is defined as the settling out ofduring construction:
soil particles transported by water. Sedi-
mentation occurs when the velocity of water in̄ Clearing the soil during construction
which soil particles are suspended is slowed increases the runoff flows, velodti~ and
sufficiently to allow particles to settle out. volumes which reach natural streams;
Larger particles, such as gravel and sand, settlē Covering the soil with buildings and
more rapidly than fine particles such as silt and pavement further increases runoff; and
clay. Sedimentation occurs after erosion has ¯ Site landscaping and improperly designed
taken place. Effective construction site ~ge-desiltation basins may disrupt the natm’ai

,~ merit first minimizes excessive soil erosion by balance of erosion and sedimentation.
keeping the soil stabilized as long as possible,
and second directs runoff from remaining Excessive stream and channel erosion may be
disturbed areas to locations where sediments arelimited by conu’olling runoff flows, velocities
removed prior to discharge to water courses, and volumes before discharge into
Figure 1.1 shows five types of erosion which and by widening and/or stabilizing the banks of
can occur on a construaion project, the stream (subject to regulatory approval)

pass increased runoff without excessive ~sion.
Erosion from Rainfall Impact. The impact of
raindrops on bare soil causes erosion BecauseWind Erosion. Dusl is defined as solid
the rainfall impact has a low velocity, this typeparticles or particulate matter which are
of erosion will normally result in minimum predominately large enough to eventually settle
surface en3sion on undisturbed land. Even inout from the air but small enough to remain
areas of Caiifomia with a semi-arid climate andtemporarily suspended in the air for an extended
minimal vegetative cover, natural desert soil period of time. Dust from a construction site,
conditions (including compacted hardpan) originates as inorganic particulate from rock and
provide protection against erosion for all but thesoil surfaces, material storage piles and
most intense rainfalls. Construction activitiesconstruction materials. The majority of dust
remove the protective cover of vegetation andgenerated and emitted into the air at a cow
natural soil resistance to impact erosion struction site is related to earth moving,

demolition, consu’uction traffic on unpaved
Sheet Erosion - After rainfall strikes the surfaces, and wind over disturbed uncompacted
ground, it flows in a thin layer, called sheet soil surfaces (see box. page 1-5).
flow for a sho~ distance. The distance of sheet

.. flow depends on slope, type of soil vegetative
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soil organic components, plant residues, nutrient
Dust Sources at Construction S|tes or elements, organic material, atmospheric
From Off-Site Construction Activities pollutants, and liquid and solid wastes (Berman,

et al., 1991). Toxic substances in storm waterUnp=ved Travel Surf=ces have been found to concen~ate in the sediments¯ Temporary parking lots ~md staging areas
¯ Construction s~ck piles where they interfere with the reproductive cycle
¯ Conswaction traffic of many plants and animals as well as cause
¯ Cons~ction access and sediment tumors and lesions in fish (City of Seattle)

tracidng off-si~ 1989). Of additional concern is that pollutants
Exposed Ar).~ in sediment can be remobilized under suitable
¯ ¢onsmact~on si~. ba~ gn:)und ar=~ environmental conditions.
¯ Land clearing and grubbing activities
¯ Earthwork. dozing, grading, sc~)ing Erosion and Sedimentation of Water Wsyg¯ Drilling and blasting and Public¯ Soil and debm pi~
¯ Tilling

Construction usually increases the amount of
Materials Handling impervious area causing more of the rainfall to
¯ Baa:h drop, dumping runoff, and increasing the speed at which runoff¯ Conveyor a’ansfer and stocking occurs. Unless properly managed, this increased¯ Material transfer points runoff will erode natural and/or unprotected¯ Crushing, milling, and sc~.enmg operations
¯ Spilled ~ watercourses causing the watercourse to widen
¯ Demolition and debris disposal and/or deepen until a stable channel is reformed.

This erosion of the watercourse may potentially
damage property along the watercourse.

IMPACTS OF EROSION AND Sedimentation can also contribute to accelerated
SEDIMENTATION filling of reservoirs, harbors, and drainage

systems.
Degradation of Aquatic and Riparian
Ecosystems The storm water impacts of construction/land-

altering activities do not just result from too
Exces~ve sediment can cause increased much sediment. In many parts of Califo~
turbidity ~nd reduced light penetration resulting stabilization of the land in excess of natural
in reduction in prey capture for sight feeding cond.itions may result in .too little sediment, thus
predators, clogging of gills and filters of fish removing the natural ~dload and causing
~ aquatic invertebrates, reduced spawning and erosion of downmeam watercourses and
juvenile fish survival, reduced angling success, possibly depleting sand from
smothering of ~ttom dwelling community,
changes in substrate composition, and reduction FACTORS INFLUENCING EROSION
in aesthetic values (Schueler, 1987). It can also
lead to suppression of t~th aquatic and There are prima~-’ily four factors tha~ influence
terres~al vegetation and a~tion of nuu-ient erosion: soil characteristics, vegetative cover,
pa~cles to lakes and streams (Beaton, et al, topography, and climate. Soil characteristics
1972). which determine the erodibility of the soil are

particle size and gradation, organic content, soil
Pollutant Transport structure, a~ soil permeability. Soils with a

high proportion of silt and very fine clays a~
SecLiment is a pollutant in its own right and also generally the most erodible. Organic maUer
~ans~ many substances (such as nutriems, creates a f~vorable soil structure, improving its
hydrocad~ons, and trace metals) which cause stability ar~ permeability. This increases
pollution problems (APWA, 1981). Other i~filtration capacity, delays the start of erosion,
pollutants originating as topsoil losses include and reduces the amount of runoff. Soil
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characteristics affect soil stability, permeability,landscape at construction sites. Heavy use of
and infiltration capacity. The less permeable the commercial fertilizers can result in discharge of
soil, the higher the likelihood for erosion, nutrients to water bodies where they may cause

excessive algae growth. Phosphorous and
Vegetative cover plays an extremely important nitrogen from fertilizers, pesticides, petroleum
role in controlling erosion by shielding the soil products, construction chemicals, and sofid
surface from the impacts of falling rain, slowing waste are often generated by construction sit~
the velocity of runoff (thereby permitting greater activity (Berman, et al., 1991).
infiltration), maintaining the soil’s capacity to
absorb water, and holding soil pa~’ticles in place.TRACE METAL,q

Regarding topography, slope length and Many of the artificial surfaces of the ufoan
steepness are key elements in determining the environment (e.g., galvanized metal, I~int,
volume and velocity of runoff. As slope length preserved wood (Berman, et al., 1991)) contahl
and/or steepness increase, the rate of runoff metals which enter storm water as the surfaces
increases and the potential for erosion is corrode, flake, dissolve, decay, or leach. Over
magnified, half the Lr’ace metal load carried in storm water

is associated with sediments (Schueler, 1987).
The frequency, intensity, and duration of
rainfall are fundamental factors in determiningPESTICIDES
the amounts of erosion produced. When storms
are frequent, intense, or of long duration. The three most commonly used forms of
erosion risks a~e high. In California, the erosionpesticides at construction sites are herbicides,
risk period is typically highest in the winter insecticides, and rodenticides (USEPA, 1976).
rainy season (October through April) except inUnnecessary or improper application of these
and near the Sierra Nevada Mountains and pesticides may result in direct water contamhta.
southern desex, where summer thunderstormstion, indirect pollution by drift or transport off
may occur. On the other hand, erosion from soil surfaces into water (Washington DOE
wind and vehicle Lraffi¢ can occu~ year round. 1991).

"’~. Sediment from OTIIER TOXIC CHEMICAL~
ii OTHE-~ I.~,;~..~,~TS OF erosion is the
!!! ~ ¢ONS’T~: ~T1.L,:; pollutant most Often synthetic organic compounds (a~esives,
i~. ACTIV’ITI~S frequently cleaners, sealants, solvents, etc.) are widely
a~ associated with applied and may be improperly stored and

construction disposed. Deliberate dumping of these
activities. However, other pollutants of concernchemicals into storm drains and inlets
include nu~ents, trace metals, other toxic (especially used crankcase oils) causes
chemicals, and miscellaneous wastes. These environmental harm to waterways.
pollutants originate from a variety of
construction activities. A summary of MISCELLANEOUS WASTES
construction site pollutants is shown in
Table 1.1. (Also, see the Municipal BMP Miscellaneous wastes include wash water from
Handbook for a discussion regarding the concrete mixers, p.~ints and painting equipment
impacts these pollutants have on water qualitycleaning activities, solid wastes resulting from
and aquatic habitat). ~es and shrubs removed during land clearing,

wood and paper materials derived from
NLrTRIENTS packaging of building products, food containers

such as paper, aluminum, and metal cans and
Nitrogen, phosphorous, and potassium are the sanitary wastes. The discharge of these wastes
major plant nu~ents used for realizing new can lead to unsightly and polluted waterways.
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ALLOWABLE NON-STORM WATER
VDISCHARGES

Allowable Non-Storm Water Disc~
OThe State construction general permit prohibits

for Construction S|t~discharges which do not result from rain,fall.

LHowever, certain° on- ormwater" discharges ¯ Di~h,rSa from r~eare allowed if they do not cause a significant
pollution problem (see box). ¯ Ftre hydrant

_ ¯ Potable water g4xa’~e~ mzludin|

- The need to
water fine fltahing

1
STORM WATER protect our ¯ Uacontaminmnd grouadwa~ re~l~| from
PROGRAMS environment has dew~,e=~

- 2_ resulted ill a ¯ Foundation or footing dra~ where the
number of laws ue not contaminated with ~ ~

and subsequent reguladons/programs. At times ¯ Na~.~l o~-~r~g water ~uch -.th~s has resulted in overlap and ambiguity wet~ u~d nlm~ h~bim
between the programs. This situadon is true for ¯ Irrigation w.,t~r di.u:harged during ~diag,storm water programs. The Federal Clean ptanting, and maintenance, provided fertili~
Water Aa, as amended in 1987, is the principal aad pe~Ucide, *re appiind con, e~ly
vehicle for the control of storm water pollutants.

* Pavement wash watch for dugt aoalrol md
There are, however, other programs that directly

o~.e,~_r,~ ~eL’e~n.g pncttce~ govidedr Jear.~ ot toxic or nazardou~ ma~riab haveor indirectly deal with the conu’oi of storm
n~ occurred ~ where detersea** m not umdwater pollutants. Examples include: Federal

¯ Individual car waghiaICoas~ Zone Act Reauthodza~ion Amendments
of 1990, and the State required General Plan for ¯ Ah- mnditioninI mndematio~
municipalities.

In the following section, various Federal State
(or less than 5 acres if part of a common planand local programs are discussed in relationship
of development or sale) are defined in theto the control of pollutants in storm water. The
regulations as an industrial activity.storm water regulatory programs are new and

Uare expected to evolve over ~e next several
STATE NPDES PROGRAMyears. Thus the user is advised to contact local

regulatory and/or municipal officials for further
In California, the NPDES storm waterinforma~on.
permitting program is administered by the State
Water Resources Control Board (SWRCB)FEDERAL NPDES PROGRAM
through the nine Regional Water Quality
Control Boards. The SWRCB has established aIn 1972, the Federal CWA was amended to
construction general permit that can be appliedprovide that the discharge of pollutants to
to most construction activities in the State (seewaters of the United States from any point
box next page and Appendix A). Constructionsource is effectively prohibited, unless the
permhtees may also choose to obtain individualdischarge is in compliance with a Nadonal NrpDES permits instead of the general permit.

Pollutant Discharge ELiminadon System
(NPDES) permit. On November 16, 1990, US

MUNICIPAL NPDES PROGRAMEnvironmental Protection Agency (EPA)
published final regulations that establish

Municipalities with a population of overapplication requirements for storm water permits
100,000, drainage systems interconnected withfo~ specific categories of industries,
these municipalities’ systems, or municipalitiesConstruction activities of five (5) acres or more

~-~-
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Key CondlUons of the
California Counties withCons~’uctJon General Permit NPDES Storm Water Permtta ("

Who Must ~amply? Ala~a Sacramento
¯ Pern~t applies throughout California = Los Angeles San

Orange San Diego¯ Applies if a total of 5 or mo~ acres is
Riverside Santa Claradisturbed over the life of the project=

¯ Eggs no._~t apply to routine or emergency California Munkipalities/Counites
maintenance sponsored by public agencies Pursuing NPDES Storm Water Pemite

¯ Does no._..t apply to dredging and/or tilting
Citiesregulated by the U.S. Army COE
~fieid Modesto Stockton¯ The owns/developer of the land is
FaLrfield Oxnard Vallejore~spunsible for compliance
Fresno Suisun City

How to Comply? Counties¯ Pro-pare the SWPPp before consuuctJon ~ San Marcobegins. It d~�~be~ Kern Ventura
- The project

.Conu’o s during.construction. Measu~s (1) Consult with local RWQCgt to det~mine if
municipaJity within the.~ counties is coveredselected to control excessive erosion and by the NPDES permit.other constituenLs

- Post-construction controls: Measures to
prevent or control pul|ug~nts in runoff

which discharge storm water into their systems:~t~r construction is comple~
- A ptan to respect and main~n th~ and provi~3es for eduction or training for

measures construction site operators.
¯ .Submit Notice of Intent: Notify the

SWRCB ~rior to the beginning of While construction activities and municipal
construction drain systems are covered by separate permits¯ Keep the SWPPP on site and follow it with distinct conditions, complianceduring construction

requirements for these two NPDES permits¯ .S.ubmit Notice of Termination: Notify the
include related activities. The requirements andSWRCB that construction is complete
interaction between these two permits are shown

t Except the ~ Tahoe Ba=a and India ~ wl~ch ~re in Figure 1.2.

LOCAL PROGRA%IS pollution con~’ol
may air~ady bedetermined to be significant con~butors of
achieved bypollutants are required to obtain a NPDES storm existing regulations or programs. In California,water permit. In California, most of the major the General Plan Law and the Caiiforniaurbahiz~ counties have already obtained an Environmental Quality Act (CEQA), provide aNPDES s~orm water permit (see box above), basis for municipalities to review and comment

on all projects within their jurisdictioa. Um:~"
Muhicipa~ities with NPDES storm water permits me General Plan Law, municipalities ar~
for t~eir own municipal separa~ storm sewer required ~o develop policies and r~ul~oassystem ar~ r~sponsible for developing a which ~uide development within t~
management program for construction activities municipality. Each development proj~ is th~nin their jurisdic:ion. The pro~ra~n addresses reviewed for coaformanc~ with ti~se policies.
appropriate planning and consu’uction Under CEQA, projects ~ also subj~-’t to
procedures; ensures the implementation, review and comment for any adverse impact
inspection, and mohitoring of construction sites
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projects may have on the environment, preserve watercourses, specify detention andincluding impacts from storm water discharges, retention requirements, define storm water
designs standards, and create open space andOther regulations which may be applicable are buffer areas within the project site (see box,summarized in Table 1.2. Actions taken under below).these regulations should be integrated with the

SWPPP to promote consistency between
activities required by local and State authorities. Typical Zoning Ordin~nc~ ProvkllngBecause the General Plan Law, CEQA, and the Storm Water Pollution Controlsubdivision map act may have a major impact
on the development of SWPPP, a separate ¯ Preservation and use of flood pla~m ~md
discussion on these regulations/laws is provided, watercourses.
For more information regarding other ¯ Local detention and retentio~regulations shown in Table 1.2, the user is ~quiremen~advised to confer with Sta~e and/or local
authorities. ¯ Erosion pro~ction and sediment

transpo~ balance.
.The General Plan Law: Each municipality is ¯ Material/activity restrictiom.required by law to prepare a general plan to
guide development. The general plan is a ~
policy document that flames the long-term

California Environmental Quality Act: Theobjectives for the physical development of the purpose of CEQA is to expose any adversecity/county. Each general plan must address at environmental impacts a project may have, andleast seven elements (e.g., circulation, open to suggest mitigation measures to minimizespace, conservation, etc.). The extent to which those impacts. Post-construction controls ofthese elements are addressed is determined by
storm water pollution are one of many possiblethe local agency. The municipality may mitigation measures which may be considered.incorporate storm water management objectives If the project is determined to have no adversein the general plan, particularly objectives for impacts, then a negative declaration can bepost.construction controls, and adopt specific issued. Otherwise, an Environmental Impactordinances, policies, etc., for specific control Report (EIR) is written before the project willmeasures required for new development, be considered for approval. The EIR discussesThe specific plan and zoning ordinance are proposed project impacts, the means of reducingimplementation tools of the general plan. A or eliminating the impacts, and realistic projectspecific plan has a three-fold purpose: (1) alternatives. Mitigation measures for potentialrefine the general plan for a "specific" area

impacts are addressed by the EIR. Waterwithin the general plan boundaries; (2) regulate
quality impairment caused by storm waterspecific land uses within a "specific" area within
pollution from the site (during and airierthe general plan boundary; and (3) estabLish construction) may be one of these impact.detailed policies and regulations for the

"specific" area. These policies and regulations .Subdivision Map Act: Many privately fundedmay include storm water pollution controls, construction projects within California areThe specific plan can be adopted by resolution regulated under the authority of the Subdivision(making it a policy document) or by ordinance Map Act, which grants the municipality(making it a regulatory document), authority to develop subdivision ordinances.
These ordinances may include standards for theA zoning ordinance establishes development planning and design of public facilities forstandards Ibr lots and parcels. Storm water proposed projects. Grading standards andpollution controls can be implemented in the erosion protection standards, detention/retention

specific plan and zoning s~ages through design standards, dust control regulations areenactment of ordinances. These ordinances may
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TABLE 1.2 EXISTING REGULATIONS FOR STORM WATER POLLWrION CONTROL

General Plan Law                   Municipal development         Su~m wa~" manag~memt
objectives controls, �.g., pollutes
Adopuon ~ ordinances conuoL wag~r~_~e~

California Environmcnta| Quality Act Environmental review of Mitigation measur~ tot(CEQA) pmi~cls r~d~iiO~ of pOIluran~
Subdivision Map Act Adoption ~ ordinances Scandard/Regulalions for

grading, erosion laX~lio~
demntim/men~ion design.
and dust

Flood Plain Management & Drainage Conrail of v¢iog~ty Control ofOrdinan¢~

Demntion/re=nfion Cona’oi of sediment,
poilu=n=, and quantity

Baak stabilization and o~1�~ Erosion argl Se, dimeat
controls CCa~i~[S

Clean Water Act 401 and 404 Permits
PerrniLs Dredging and Filling in Erosion conl~ol, sedimcm
"Wa~rs of ~ Unil~d Sm~.s" control, Iong-~.rm

balance&minimize
pollu=nts

Vegetative comgoLs

Zonln~ Ordlnam:~ Clusler Developmcm Minimize Basin-wide runoff
,. & impervious areas

Hillside Development Slope & erosion resection.
May include rcvegemtion o�
slabiliTnfinn.

Landscape/Open space         Vegetative BMPs
controls reduction of runoff

Sewer Use Ordinance Cono’ol of illicit connections Pollu~mt c~-oLs
Uniform Building Code Cbap~r 70 - Excavating & Minimize erosion &

Grading sedimentation

S~dards fo¢ s~ble cut &
fill slopes

Uniform PIumbln~ C.ada Prevention of illicit connection Polluhant cona’oLs

Various Chapters on materials Po/lumnt conlrols
& application/use

Fire Code Stora~ee of Maret’ials Pollutant conI~oLS
Air Quality Mana12ement Plans Emission Sedim_e_n__3_ & dus~ conlroLs
1601 and 1603 Stream Bed Alternation Al~emabons m c~ek and Polluh~nt controlsA2reements su’eam bc~ds

Coastal Zone Act Regulation of non-point
Pollutant controlsxdlooon near ~he ocean
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also enacted through subdivision regulations and-
ordinances. In addition, as pan of the i:!

~
subdivision processes, the subdivisions mus~ REFERENCES : i~i
comply with the general plan, CEQA, zoning ~ordinances and specific plan policies and/or
regulations. Such compliance may include American Public Works Association, (1981),storm water pollution control measures. "Urban Storm Water Management."

Subdivision plan review is accomplished in a Beaton, J., J. Skog, E. Shirley, and R. Howell,two-stage process: a tentative map conditioning (1972), "Water Quality Manual, Analysis ofstage and final map review stage. The tentative Water Quality for Highway Projects," State ofmap review/approval process presents the final California, Division of Highways.
opponumty for the municipality to require
conditions of approval for the project, such as Berman, L., C. Hartline, N. Ryan, and J.the selection of post-construction BMPs. After Thorne, (1991), "Urban Runoff: Wa~er Qualitythe tentative map approval, the project Solutions," American Public Works Association,proponents must complete the second stage, Special Report #61.submitting a final map showing that the
conditions established by the tentative map are CiW of Seattle, (1989), "Water Quality Bestsatisfied. Improvement plans for the Management Practices Manual for Commercialconstruction of the project facilities (e.g., post- and Industrial Business."construction BMPs) are processed concurrently
with the preparation of the final map. A plan Schueler. T.R., (1987), "Conu’oiling Urbanfor controlling erosion and sedimentation duringRunoff: A Practical Manual for Planning andconswaction should also be prepared a~ the time Designing Urban BMPs," Metropolitanimprovement and grading plans are prepared. Washington Council of Governments.

~,.~. Upon acceptance, the local agency may approve
¯ :. the final maps, and improvement plans based on

State Water Resources Control Board, (1992),conformance with previously established "General Construction Storm Water Permit,"standards, ordinances, policies, and conditions ofSeptember 8.
¯ app,’oval.
~ United States Environmental Protection Agency,
~ (1976). "Guide for Nonpoint Source PollutionCon ol," Offce of W=er.

United States Environmental Protection Agency,
(1992). "Draft Storm Water Pollution Prevention
for Induswial Activities," Office of Wastewater
Enforcement and Compliance.
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The Construction Best Management Practices (BMPs) Handbook presents specific guidance on
selecting best management practices for reducing pollutants in storm water discharges from
construction activities. The primary audience of the handbook is the owners/developers of the
construction sites that are requited to obtain a State of California NPDES general permit for storm

1water discharges. The handbook outlines a procedure and provides worksheets for preparing a Storm
Water Pollution Prevention Plan (SWPPP) as required under the general permit and for selecting

2
BMPs that become a part of the SW’PPP.

Derailed fact sheets are provided for the BIvlPs which include information regarding where they should
be applied, what are the targeted pollutants of the BMP, design criteria (when applicable), and
examples of their application. The handbook also gives guidelines for measuring BMP lm’t’ormaace.
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In 1972, the Federal Water Pollution Control Act (also refen’~d to as the Clean Water Act [CWA])
was amended to provide that the discharge of pollutants to waters of the United States from storm
water is effectively prohibited, unless the discharge is in compliance with a National Pollutant
Discharge Elimination (NPDES) permit. The 1987 amendments to the CWA added Section 402(p)
which established a framework for regulating municipal, industrial, and construction storm water
discharges under the NPDES program. In California, these permits are issued through the State Water
Resources Control Board (SWRCB) and the nine Regional Water Quality Control Boards (RWQCB).
In general, municipalities with a population of over 100,000, industries which have been identified by
the Environmental Protection Agency to be a probable source of storm water pollutants, and
construction projects that disturb more than five acres must obtain an NPDES permit.

The SWRCB and California members of the American Public Works Association (APWA),
recognizing the complex issues involved with developing and implementing an NPDES permit system
from storm water discharges, formed the Storm Water Quality Task Force to work as a team to
develop a state regulatory program that complies with federal requirements, addresses California’s
unique demography, topography and climatology, and is affordable for the permittee. The Task Force,
in turn, identified the need to have a State handbook to guide permittees in selecting Best Management
Practices (BMPs) to reduce pollutants in storm water discharges. This series of Storm Water Best
Management Practices Handbooks was funded by members of the Task Force and is directed
specifically at developing and implementing storm water quality management programs in California.

The Handbook consists of three volumes:

Volume 1: Municipal BMP Handbook. Addresses storm water quality management
for most municipal activities, particularly those required under the NPDES municipal

Volume 2: Commercial/Industrial BMP Handbook - Addresses storm water quality
management for facilities that are (or will eventually be) covered by a NPDES general
permit for indu t al a viaes.

¯ Volume 3: Construction BMP Handbook Acklresses erosion control and other storm
water quality management concerns required under a NPDES general permit for
construction activities.

Each handbook is comprised of six chapters. Chapter 1 describes the pertinent regulations regarding
the NPDES permit and defines who must obtain a permit. Chapter 2 describes how to develop a
Storm Water Management Program or Storm Water Pollution Prevention Plan, while Chapter 3
provides guidance on the selection of BMPs for the plan. Chapters 4 and 5 describe the details of
individual BMPs. Chapter 6 gives guidelines for measuring BMP performance. While Me handbooks
are meant to provide guidance to regulators and permittees, it should be understood that any f’mal
interpretation of the regulations will be done by the appropriate Regional Water Quality Control
Board.
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2. HOW TO PREPARE A STORM WATER
POLLU~70N PREVEN770N PL4N

’ This chapmr which have signific~t effec~ on ~e
~RODU~ON dead.s how ~nfi~ for di~h~ge of pollute.

~ to pmp~ ~d
" implement a ~e S~PP may ~ ve~ dyn~ic for l~g~,

sto~ wamr complicamd projecm cons~cmd in multiple
pollution prevention pl~ (SWPPP) for a stages over a long ~dod of fim~. For
cons~cfion projec~ ~e SWPPP ~ ~ projecm, pl~ning, design, ~d co~cfion
f~us of ~e ~DES Gener~ Pe~it i~ued may ~ ~cu~ng simulmneo~ly, ~�
by ~e C~fomia Smm Wamr Re~mes guidelines for pmp~ng a S~PP given
Con~l Bo~d (SWRCB) for most ~is chap~r apply to complicamd pmjecm
cons~cfion ~fivifi~s in ~ Smm. we~. In ~is c~, it may ~ u~ful to

pmp~e ~e S~PP in ~cfions, wi~
Pmp~ng and ~plemenfing ~e S~PP ~cfion covering each smg~po~on of ~e
need not ~ time-consuming, ~d can ~st projecL and ~ ove~iew ~cfion gene~y~ ~compl~hed using ~or slightly

discu~ing ~e en~e pmjec~ Remem~r.-
~vising c~nt pl~ning, design, ~d ~em is no mqu~d fo~at for ~ SWPPE
co~cfion activities employed by most just p~cui~ subject matter and guidan~
projecm (~ sho~ wi~ ~e ~comp~ying which must ~ provided under ~ Gen~
Figure 2.1). ~e ~st S~PPs ~ ~o~ Peril
which ~ pmp~d ~ ~ inmg~ pm of
¯ ~ ~pic~ pmj~t acfivifi~. ~is ~ ~s chapmr is org~i~d according m ~
~cau~ much of ~e info~afion ~qu~d ph~s of a cons~cfion projec~ piing,
by ~e S~PP is ~ady pm of ~e project design ~d cons~cfion. For each p~
design d~umenmfion. ~d ~ca~ ~e guidelines ~ given on how to inco~omm
design may need m ~ modified to SWPPP pmp~afion into ~e work effom
~co~omm con~ls during co~¢fion ~d ~fies of wor~heem is included at ~e end
post~o~cfion conmo~, of ~ chapmr m ~d in pmpmfion of ~e

SWPPP.
~e S~PP must ~ p~pmd he.re
cons~cfion ~g~. ide~ly d~ng ~
project planing ~d design phys. It may
~ complemd at ~e end of ~ d~ign ph~
or e~ly ~ ~ cons~cfion phi, ~ sho~
in Figure 2.1. ~plemenmfion of ~
S~PP ~g~s when cons~cfion ~gi~
~pic~ly ~fo~ ~e inifi~ cle~ng,
grabbing, ~d grading o~mfions sin~ ~
activities c~ usu~ly incm~ erosion
pomnfi~ on ~e sire. During cons~fion,
¯ � SWPPP should ~ mfe~d to frequently,
~d refined by ~e owner ~d con~m~ ~
ch~ges ~cur in cons~cfion o~mfio~
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V

- Asess Site Conditions
- Develop Base Map
- Select Post-Construction BMPs                     .~
- Establish Maintenance Agreements

2

- Prepare Project Site Plan
- Define BMP Objectives
- Design Post-Construction BMPs

Detention

Bidding and Mobilization
- Select BMPs
- Complete the SW1=PP
- Submit the Notice of Intent
Construction Operations
- Inspect and Maintain BMPS for

Construction Activities
- Construct Post-Construction BMPs
- Revise the SWPPP as Construction

Evolves or Property is Sold
Complete Construction

Grading - Permanent Site Stabilization
Llmit~ - Maintenance Agreement for

Post-Construction BMPs
- Submit Notice of Termination

Figure 2.1

Integrating Preparation of the SWPPP
Into the Normal Site Development Process
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- The planning ’ V
PLANNING pha~ i~ ~h¢ soure~ ¯ A~s~.~ SitePHA~ of much of ~� ~vcl~ B~ Maps

info~afion ¯ ~le~ ~st~s~c~n BMPs
n~ded for ~ ¯ ~li~ Mamt~ce Ag~n~

LSWPPP. ~e b~is for sto~ wamr
~lludon tonal ~¢isions ~ ~ m~ ~
¯ is ph~ via ~e norm ~view p~
wi~ ~e I~M municipMi~. ~ ~don

D~IGNaddms~s ~e ~dvid~ which ~
d~ng pbnning ~at ~ ~t m
p~p~don of ~e S~P~

I
2¯ ~ Sire Condifio~

¯ ~velop B~ Ma~s) CON~U~ON P~SE
¯ Select Post~o~cfion BM~
¯ Esmb~h ~ng-Te~

A~menm

ASSES S~ CO~ONS

~e pl~ning ph~ of ~y co~cdon
project defin~ ~e ch~cm~cs of ~e sire ¯ u,, ~ ~,
~d how ~e~ ch~dcs ~ ~p~t ~f~
¯ e proj~L ~o~adon on what w~ ~ ’ ~ ~ ~
bull how it ~ ~ co~cmd, ~age ~ ~
pa~, ~ to~phy, ~f~, ~d ¯ s~ ~# ~
s~i~ sire con~dons (e.g., e~g r~
vegetation, uMque cul~ or env~nmen~

c~~features) ~ ~uMly ob~ned ~d ~d for s,¢x, ~r

~fiM pl~ning of pubic wo~ or l~d ~ wine
development proj~. ~is ~fo~afion wRl ~~ ~d ~ ~lec~g BMPs for ~e pmj~ " ~ ~
~d ~pic~y ~ould ~ included in or s~,@ o,~mfe~n~d by ~e ~PP. " ~ ~ ~

DE’LOP A BASE ~S)                    "

~e desirer ~ gene~y pmp~ a ~m
mMysis ~ eider a fo~M d~ument or ~ sire b~ map (~gure 2.2) to ~ sh~d bym inform plm. ~e sire mMys~ reviews ~e SWPPP ~d o~er¯ e sim’s physicM conditions, adja~nt

above). Wor~heet 2 at
~, consul, applicable zon~g, md chapter is a chec~ist for pmpmng adevelopment mqu~men~. To avoid topog~phy b~ map.duplicanon of effort md ~duce cos~, ~
o~er ~d ~e d~igner should pmp~ a
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SELECT POST-CONSTRUCTION BMPs

Post-construction BMPs am the f’mal
r~i,a ~,,~,==a=, ~M~

improvements to and configuration of the
project which am designed to control long-
term storm water pollution. Post-
construction BMPs are normally selected in
the planning phase in conjunction with the
approval of the tentative map, ~
during the design phase of a projec= and =,m,q~ m,~.,~

como]eted to the satisfaction of the
o~hcr Imtmancm ~ro~md cover d~-.¢i~ to #l~aili~amunicipality and/or u~ u/timate owner.

Occasionally, unforeseen natural or man-
made factors may require revisions to or
additions of post-construction BMPs during

approval of a tentative map. Twothe construction phase. Post-construction
fundamental choices exist:BMPs are typically integrated with the

normal project features (see box). In the ¯ Private maintenance: Here, the ownersplanning phase (tentative map), it is
of the property, after construction isimportant to indicate the maintenance
complete, retain the responsibility forresponsibility for the post-construction
maintenance. The responsible party mayBMPs.
be the owner or an association of
property owners/homeowners. It isDuring construction the contractor must advisable that a formal agreement such asensure that the post-construction BMPs are
a deed restriction recorded on theinstalled properly and that any maintenance
property, be drawn between thethat may be necessary during construction is
municipality and the party responsible forperformed. After the project is complete it
maintenance.will then be the responsibility of the owner,

private or public, to provide for long term
operation and maintenance. A discussion of

agency agrees to assume the maintenanceselecting post-construction BMPs is
for some or all of the infrastructure.presented in Chapter 3 as well as in the Such maintenance may be incorporatedMunicipal Handbook. into a municipality-wide program, funded
from the municipality’s general fund orESTABLISH MAINTENANCE user fee structure. Alternatively, anAGREEMENTS agency or special district may be
established, to assess property ownersThe General Permit requires that the project
within the district. Common examples ofowner arrange for the maintenance of any special funding methods in Californiadrainage/storm water pollution control
include community service areas (CSA),measures after construction is complete, area drainage plans, and benefitThe local municipality usually will have an
assessment areas.established policy defining maintenance

responsibilides for community
infrastructure, and may requir~ a
maintenance agreement as a condition for
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DESIGI~ PHASE    principal activities
PLANNING PHASE. which are typically

incorporated into
the SWPPP during the design phase:

¯ Prepare Project Site Plan                          DESIGN PHASE
¯ Prepare Project Site Plan ¯

¯ Def’me BMP Objectives ~ Define BMP Obje~ves
"

Design Post-Constriction BMPs

¯ Design Post-Construction BMPs

Design considerations for Post-Construction
CONSTRUCTION PHASEBMPs can be found in Chapter 5 of the

Municipal BMP Handbook. The remainder
of this section discusses how to incorporate
the other two activities at little additional
effort beyond normal project design sa,a~ ,,~ R,~om ~ a,,~,s
activities. 7~ o[ Repe~ iaf~aatim~

PREPARE PROJECT SITE PLAN          ~.r~i,,~,~

Numerous .studies, reports, and documents ~s/~ ~,~-,

l.~cat~m of l~gsare typically prepared during preliminary ~,.~ s#, t.~ ~:om~,i~
and f’mal design as the basis for many
decisions about the project (see box, this ~i~,,t
page), o~,, o, ~ o~Report arm
The Hydrology Report. Drainage Study. or s,o,~, ,,~, ~.,~=,~
similar document is typically required as
part of project infrastructure design. Such a
study is often required by the local oa=~,~,o,==~ ~ Arm, of~

municipality as a condition of a Ten.ire
Map for a land development project, or as e,~,=#~,part of improvement plans or concept plans A~,for public projects. The Hydrology Report

~ ~’~, o,g,, ~,~should address the design storm which will
be used for erosion and sedimentation ~,,,,,,=~

control. A common design storm is a two-
year, 24-.hour storm.

The Soils Report is normally prepared based
upon site soil sampling which will identify preliminary grading and drainage plan.
soil constraints, design criteria, slope They also form the technical basis for
stability, etc. Both of these reports are used selection of erosion and sedimentation
by the engineer in preparation of the control BMPs and post-construction BMPs.
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Figure 2H3 shows a typical preliminary site
requirements, specifications, and other Vlayout based on information which is
construction documents necessary for the

O
usually readily available during the

construction bidding, permitting, andpreliminary design phase of a building
inspection. For the SWPPP to beproject. This preliminary site plan includes
compatible with the other engineering plans, Lseveral items which ate required for the
the most practical process may be for tl~SWPPP:
engineer or architect to develop BMP

* Locations of buildings and paved areas objectives for the construction period based
on contractor activities, and the grading and

, Proposed flow paths: drainage plan for the site (see box).

On-site flow paths where erosion 2during construction may occur and
BMP Obj#¢tivaerosion and sedhnentation BMPs

should be applied.                                                                             -
" Practice Good Housekeeping
" Contain Waste- Locations where runoff will leave the ¯ Minimize Disturbed Area

property. ¯ Stabilize Dlsturbed Area
¯ Protect Slopes and ehanncl~Diversion of or conveyance for ¯ Control Perimeter of Site

upstream runoff. ¯ Comrol Internal Erosion

. Locations of flood control facilities and
post-construction BMPs.

A narrative discussion of these objectives
- Approximate locations where cut and fillshould be prepared suitable for inclusion inwill oocur, the SWPPP, as well as to guide the BMP

selection process. Worksheets 3, 4, and 5,¯ Access points for construction traffic,        at the end of this chapter, may be used in

* conjunction with the site map to defineAreas where existing vegetation may be
preserved. BMP objectives. The locations of various

objectives can be shown on a site map
* Areas to be paved. (Figure 2.3). Determining objectives

ifacilitates the selection of BMPs.¯ Areas most suitable for the contractors
yard, material storage area, and vehicleThis step can occur as part of the gradingmaintenance area (consider location in

and drainage plan and included in the bidareas to be paved).
package and/or construction documents for

DEFINE BMP OBJECTIVES consideration by the contractor. This allows
the owner to explicitly address unique site

i.conditions which may impact storm waterDuring the final project design process, the
pollution control during construction.engineer, architect or landscape architect
Alternatively, the owner could require the               ,will prepare detailed grading plans, paving
contractor to prepare such a map to justifyand drainage plans, landscape plans, and

other plans as necessary for the successfulthe selection of BMPs.
construction of the project. These plans "
provide the construction design
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FIGURE 2.3 IDENTI~CATION OF BMP OBJECTIVES ON
PRELIMINARY BASE MAP
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~
PLANNING PHASE

BIDDING AND MOBILIZATION I

During bidding and mobilization, the owner DESIGN PHASE
selects a contractor(s), who in rum, plans
and prepares to construct the project
according to the construction plans and
specificati°ns" F°ur activities which ~ust i " CONSTRUCTION PHASE1be addressed during this phase include: ¯ Bidding and Mobilization

Co¢Lstruction Ope~ions
¯ Select BMPs . Comple~ Construction ......

,¯ Complete the SWPPP
¯ Submit the Notice of Intent (NOD accommodates day-to-day use (e.g., loose¯ Train Personnel leaf, pullout sections, check lists).

Worksheets for preparing the SWPPp areSelect BMPs included at the end of this chapter.
Either the owner, the owner’s design Contents of the SWPPP. The SWPPPconsultant, or the contractor may perform should provide a simple nanative andthese activities, at the discretion of the diagram that locates the construction site,owner and the local municipality. The identifies potential pollutant sources on-site,construction documentation should specify shows the location of the managementwhat the responsibilities of the owner and practices to be used to minimize erosion andthe contractor are with regard to storm sedimentation during construction, describeswater pollution control both before, during measures which eliminate pollution of stormand after construction, runoff by any chemicals and materials used

during the construction process, and showsChapter 3 presents a complete discussion onareas of long-term post-construction controlselecting BMPs for construction activities measures. Information is provided either inwhich can be used by the owner, the projectnarrative or site plan form (see box, nextengineer, and the contractor, as appropriate,page). The level of detail will vary with theThe following sections discuss how to intensity, siz~ and type of construction. Thecomplete the SWPPP and to prepare the SWPPp may include copies of detail plansNOI. and specifications of the construction work.

Complete the SWPPP Guidelines for SWPPP Preparation The
SWPPP should be an independent document..The SWPPP should be directed at personnelwhich concisely provides the erosion,on the construction proiect (e.~.. sedimentation and pollution control_supervisors, foreman, inspectors). The measures to be used. All of the necessarySWPPP should provide specific guidance onplanning work has been done during the siteactions to be taken by these personnel, and

should be presented in a format which
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planning and design process. The final stepthe procedures whereby the BMPs are
consists of consolidating the pertinent maintained in good and effective condition.
information and developing it into a specific
erosion and sediment control plan for the * Site Plan: The SWPPP site plan should
project. The plan consists of three parts: a be a simple illustration of the project site,
site plan, a narrative, and an inspection and showing key physical features and the
maintenance plan. The site plan is one or location of erosion and sediment control
more of a series of maps or drawings measures and all construction operation
pictorially explaining information contained measures such as entrance drives and
in the narrative. The narrative verbally construction yards. To the extent
explains the problems and their solutions possible locally required grading plans
with all necessary documentation. The and/or erosion control plans should be
inspoction and maintenance plan describes used in preparing the SWPPP.

Two scales of site maps will usually be
c~,,=,= ./a. sweee required for all but the smallest

construction sites:

¯ v~ t¢~,~ ma t.m.~ Pro/ect Location Map: A figure showing
¯ o.~,. N,=~,=a,~= the project site and the surrounding area
¯ ~.a~m~ar~ p~
¯ r~ N~,~../~,,~mOl~ (one-quarter mile beyond the project

limits and with additional areas if
s~ u_~..~.~ar,,,~,~ 2) necessary to clearly show local drainage
¯ ~,,.~,t,,�=~,, patterns). A USGS 1:24000 scale
¯ ,~,~ ~ l,~ o~,~a topographic map is often used as a¯ Is~,~ w/~ Ccmame~
¯ o,.~a, o, m,.~,.~ w~, ~ ~,~ w~, project location map.

¯ ~,,,- a~ Po~.co,~,~on
¯ l.~ccafam~ where BMPs

¯ aMP, forEeo~i~ae~,~,~i.,~,~’~ ~..o~1 more drawings of the construction site at
~,~ c~.~, a scale (typically, no smaller than 1 inch¯ BMPs for O~er Ca~me~r
,,~w,~,~ = 400 feet) sufficient to clearly show on-

. v,~-co~,~-~. ~e~ ~, ~ ~,,~,,~ site drainage patterns and the location of
c.m~,~-am erosion and sedimentation controls.

¯ ~ ~o.~-. 4c~m=, o,, ,/~, ~-/’o,, Typical project construction drawings
co,m~=, usually include a project site plan which

¯ ~ ~.., .~
m~,~,- information. Simplified details and¯ Po~hmm~ m~pm-~d m b~ pre$~

drawings may also be included or
¯ ~,~o.~,~ ,,=~r~.¢,~.~ ~,.,~

referenced where standard specifications
¯ R~spo~ible party for

exist. Worksheet 2 may be used as a
~o,e~ns, t.,~,~,. ~ wo~,,..,~, ¢wwa~,a ;9 check list for preparing a site plan.
¯ iml~Ctiaa a~l rel~m~ff¯ u,~u.,,~,~.a,,,~ When the layout of the site has been
¯ r,=~,s p,~,~, decided upon, a plan to control erosion,

sedimentation, and other pollutants from
the disturbed areas must be formulated.
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Figure 2.4 is a typical site plan showing
trapped sediment, increase size of spilllocations of BMPs for erosion and
containment flushed out by rain).

~ sedimentation control based for the BMP
Keep inspection and maintenance¯ objectives indicated in Figure 2.3.
records on file for at least three years.Chapter 3 describes procedures for site

assessment and BMP selection.               Maintenance requirements for each BMP

ate presented in Chapters 4 and 5.¯ .Narrative: The narrative is a written
Chapter 6 discusses inspectionstatement which explains the erosion,
requirements and methods for assessingsediment, and other pollutant control
the effectiveness of the BMPs.decisions made for a particular project

and the justification for those decisions.
Submit Notice of IntentThe narrative should contain concise

information concerning existing site
The construction general permit requkm, sconditions, construction schedules, and
that a NOI be submitted to the State Water’ other pertinent items which are not
Resources Control Board (SWRCB) prior tocontained in a typical site plan.
the start of construction. The NOI is not an
application for a permit and is not subject toWorksheets 3, 4, 5 and 6 ate intended for approval--it simply notifies the’~RCB thatguidance on preparing the narrative
a construction project is about to begin, theportions of the SWPPP.
location of that project, the responsible
parties, and a certification that a SWPPpThe narrative is important to the
has been prepared and will be followed.construction superintendent and inspector
The owner of the construction project (i.e.,�, who are responsible for implementing the
permittee) is responsible for submitting the¯ plan. It provides them with a single
NOI. Owners who submit NOIs arereport which describes where and when
authorized to discharge storm water underthe vanons BMPs for contractor
the terms and conditions of the constructionactivities, erosion and sediment control,
general permit. The completed NOI mustand post-construction control should be
be attached to the SWPPP.

Where to Send the NOI. In California,~ ¯ Monitoring, Inspection, and Maintenanc,, all permit correspondence regarding thePla_.._~n: Every BMP installed on a
construction general permit (including theconstruction site must be checked NOI and the appropriate annual fee) isperiodically and maintained sufficiently submitted to:to ensure proper performance. The

construction general permit requires that
California State Water Resourcesan Inspection and Maintenance Plan be

Control Boardimplemented which:
Division of Water Quality
Storm Water Permit UnitAssigns personnel responsible for
P.O. Box 1977B MP inspection and maintenance.
Sacramento, California 95812-1977- Requires maintenance of any BMPs

whose effectiveness is compromised
The permittee may also be required to

(e.g., replace failed BMPs, remove        submit NOIs, as well as all other
construction general permit correspondence,
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Brush Filter=
’ l .....

SF’DI~E-.’NTATIC)N CONTROl. BMP,~ Source: Adapted from Cil~ of Austin (198g
RB ROCK BERM -
SF SILT FENCE
BF BRUSH RLTER
SB SEDIMENT BASIN (TEMPORARY)
SCE STABILIZED CONSTRUCTION ENTRANCE
ED EARTH DIKE

.EROSION CONTROL BMP,I
CD CHECK DAM -
PV        PRESERVE EXISTING VEGETATION

FIGURE 2.4 SITE PLAN SHOWING LOCATIONS OF BMPs FOR
EROSION AND SEDIMENTATION CONTROL
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to the local municipality. (Check with your
local municipality.)

’~
Failure to Submit the NOI. If a
construction project begins before the NOI
is submitted, the NOI should be submitted ¯ c~,u~,~,, s~ ~.,,,~,~
as soon as possible therea~fter. Al_.~l

"consu’uction projects are subject to
general permit including projects which * s~ ~,~
began before the general permit was issued. .
Owners of active consm~ction projects -
without an NOI on file with the SWRCB, or ¯
without a SWPPP in place, are discharging

" ~’~d~ "~"~ ~ ~storm water without an NPDES permit and
¢,~ar~ in v~olation of the Clean Water ~

Violations may result in fines or ¯ r~,
imprisonment. Fro’lure to comply with the .Clean Water Act may result in fines up
to $25,000 per day of violation or any ¯
other appropriate sanction. In California, -
the State may also bring forth civil and
criminal penalties under the Porter-Cologne
Water Quality Act. Municipalities may
make plan approval, building permits, etc.,

~ ~) subject to submittal of the NOI.
These 8MPs will fall if not properly
installed and maintained. Thus, oaly trainedContents of the NOI. The construction
personnel should be assigned thesegeneral permit and NOI are included in
responsibilities.Appendix A. Much of the information

provided on the NOI should have be~n
An effective training program is based ondeveloped for the SWPpp (se¢ box).
four objectives:

The SWRCB has provided line-by-line
- How to identify a storm water pollutioninstructions on the NOI. An annual fe�

problem;must be submitted with the NOI. The
How to define solutions (i.e., selectSWRCB will send an annual invoice each
BMPs);year that the project is under consa’uction.      - Making every employee responsible for

storm water pollution and its solution~TRAIN PERSONNEL
and
Soliciting feedback to improve the BMPs.Training is imperative to the success of the

BMPs identified in Chapters 4 and 5.
More information on employee u’alning canAdequate training is required if these BMPs be found in BMP CA40 in Chapter 4.are to be installed and main~ned properly.
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CONSTRUCTION OPERATIONS the long-term maintenance needs of these
BMPs. The local municipality will oftenThe construction bid package will usually have a policy about the installation andcontain specifications that the contractor maintenance of these post-construction

comply with the construction general permit BMPs, and should be consulted.
by implementing the SWPPP. This may be
done contractually, or the owner may The SWRCB (and possibly the local
require the contractor/subcontractor to municipality) must be notified of two
prepare some or all of the SWPPP, and �onditions:
submit the NOI/fee to cover theh- particular
construction activity. During construction, ¯ When construction is completed
the contractor then implements the BMPs ¯ When a change of ownership occurs
according to the SWPPP. The
owner/contractor is also responsible for The SWRCB requires that a Notice of
maintenance and inspection of BMPs for Termination be provided for such
erosion and sediment control and other notification. If a new owner is assuming
contractor activities, and the installation of responsibility for some or all of the ¯the post-construction BMPs. Because site construction site, a revised Notice of Intent
conditions will vary during construction, the and annual f~ must also be submit~d, and
SWPPP should be revised as necessary, the SWPPP must be revised by the new
with any changes highlighted on the copy owner for any changes in construction
maintained at the construction site. There isconditions. It may be appropriate to notifyno formal revision process; upon inspection the SWRCB of other significant changes in
the SWPPP must reflect the existing status the status of the property (e.g., the
and condition of thes~ site. construction site is part of an annexation or

incorporation, a change in address) toIf the plan is found to be deficient in eliminate any confusion about a particularmeeting one or more of the minimum site. As conditions of project approval, the
consa’uction general permit requirements municipality may also require that the
and/or requirements of the local owner be responsible for the performance of
municipality, the owner will be notified by post-construction BMPs for a set period of
the SWRCB. The owner then has 30 days time after the municipality has accepted the
to provide the SWRCB and/or the improvement and/or after an Occupancy
municipality written certification that the Certification is issued.
requested changes have been made.

COMPLETE CONSTRUCTION

During construction, the post-construction
BMPs (if any) should have been installed
according to construction plans and
specifications (see the Design Phase section
of this chapter). The general construction
permit remains in force until construction is
complete. Post-constrnction BMPs should
be properly installed, and responsible panics
must be designated and funds committed to
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V
#�~

~vmm~ a~va NOI attacl~d?

0[ ]No

L
Sto~ Water Pollution Prevention Plan (SWPPP) Worksh~t

California Comt~ction Gene~i Pe~it
1

Wo~sh~t 1. ~oj~t Intonation
2

~j~ ~afion: S~t A~ (or ~iv~em):

Conm~ P~n:

O~r’s M~ling ~: S~t ~ (or

[ ] Implementing ~ mvi~ng ~ S~

[ ] I~g e~pment:

[ ] Re~ im~fio~ of B~:

[ ] T~ng employ~s ~ut B~ ~e~ng ~ir job:

~s~ ~1 Con~o~ ~ Su~n~mrs ~mibie for imple~nfing S~PP for ~e ~je~:

N~ CO~A~ PERSON DATE WORK BEG~S DATE WORK ~$
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Worksheet 2. Project Site Map Requirements V
Please Check the Boxes, and provid~ suppo~ng information as request~J:

0[ ] Topograpl~ic Base Map Attached? Map shows: ~

L[ ] An area exten~ng one-quarter riffle beyon~ the property boundaries of the construction site:

[ ] The boundary of the construction site. Construction Area = ------ Acres.

[ ] Nearby surface water bo~es, inolu~ng water courses, wetlands, springs and wells.
1

[ ] The location(s) where storm water dr~ns onto or off of the property.

2[ ] Boua~ary of off-site areas that (a-aJn into the construction site.

[ ] ~ attache? Map~ show:

[ ] Temporary storm water structures used during construction.

[ ] Areas used to store soils and construction waste.

[ ] Areas of cut and fill.

[ ] Drainage patterns and slopes anficipat~ after major gra~ng activities, inclu(fing the location
of storm water structures to be consu’ucted on the property (e.g.. storm ~ralns, ~etenfion
ponds, channels).

[ ] Areas of soil ~isturbance.

[ ] Locations of potential soil erosion requiring BMPs during construction.

[ ] Existing and proposed paved areas and buildings.

Existing Area:._.__ percent of site Propose~ Area: .-.--. percen~ of alte

[ ] Estimated runoff coefficient before construction:
a~ter construction(See the local mu~cipali~y for approve~ runoff coefficients for your communJtyJ

~,~[ ] Locations where storm water structures and controls will ~ built to control storm water
pollution after construction is complete.

[ ] The boundat7 of the drainage area upstream of each location where storm water leaves me

[ ] Any vehicles storage and service ~

[ ] Areas of existing vegetation.
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Worksheet3. Inventory of Contractor’s Activities                                  V

and Special Site Conditions

Provide a description of contraaor’s activities that could result in the discharge of pollutants in the
Ostorm water runoff from ~e site. In addition, provide a description of special site conditions that may

impact pollutants in storm water discharges.

LContractor’s Activities

[ ] De, tribe toxic material~ thai a~ known to have been stca’ed, disposed, spilled, or leaked in sisnhqcaat quantitie~
onto the �on.un~ction ~ite:                                                                                      1

2
[ ] Describe ~omtru~on materiah, equipment and vehi~lea that come~ ia contact wi~h uonn ~                                   ~

[ ] De~i~ �onsu-~ctiou material loading, unloading and a~,esa are~a~tivitie~:

[
] Dew, be equipment ~orage’ ¢leanin$. and maintenam:� ~vitiea:

[ ] Dm~be starage and �li~x~l of ~u~tion ma~iui~ (~m

S~ Si~ ~nditio~

~ ~ ~ into ~ S~PP

[ ] ~t~~o~
~nt of ~ow, ~ ~ for p~v~g o~
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Worksheet $. ltMPs for Erosion and Sedimentation Control
V

[ ] Describe the source and composition of the exi~ng soil and fill material

O
(Soil Report Attached7 Ye~ No___~

L
[ ] Provide a site map showing locations where BMPs for erosion and sediment control are placed.

This map should be updated when BMPs are"revised to meet evolving construction conditions.
Provide a brief description of BMP selected, and. if appropriate, attach modified fact sheet~ or
additional information for erosion and sedimentation control BMPs.

2DESCRIPTION OF BMP~ [’OR EROSION &BMP~ SELECTED
SEDIMENTATION CONTROL _

SITE PLANNING CONSIDERATIONS

Scheduling

~, ¢~,t~on of Exi~ing Vege~tion

SOIL STABILIZATION

.,k~ng ~d Pluming

PHYSICAL STABILIZATION

C-’~-~xti!a md Ma~

¯
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VDESCRIPTION OF BMPs FOR EROSION &

BMPs SELECTED               SEDIMENTATION CONTROL                      ODIVERSION OF RUNOFF                                                      ~

Emh Dik~
L

Temporary Draim and Swal~

Slop~ Drai~ 1

VELOCiT~ REDUCTION 2

Oufi~ Promotion

SEDIMENT TRAPPING/FILTERING

Silt ~

R~ ~ B~ Fd~
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Worksheet 6. Post-Construction liMPs
V

Provide a site map locating treatment control BMPs which will be constructed as part of this project to

O
reduce storm water pollution after construction is complete. Selection of these and other post-
construction BMPs may be guided using the Municipal BMP Handbook. and must consider site-
specific and seasonal conditions. Provide on the worksheet below the BMP selected, the responsible                L

party for maintenance and operation, and source for funding the operation and maintenance.

~’ BMPs SELEurI~D MAINTENANCE FUNDING SOURCE
RESPONSIBILITY FOR O&M

1TREATMENT CONTROL BMPs (S~ Chapter $, Mun~cipal Handboog)

Infiltration 2

We~ Ponds

Constructed Wetlands

Vegetated Swale$ and Strip~

Media Filtration

Oil/Water Separators and Water

Inlet~

Multiple Sy~erra !" :

SOURCE CONTROL BMPs (See Chapter 4, Mu_~_pal Ha_n~._.._--_~_~k)

Describe other measures which will be employed on the project site to control storm water pollution after
�onstrucdon is complete, and steps to be tagen by the current owner to ensure that the~e measures are conducted.

t
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V
Worksheet 7. Monitoring, Inspection and Maintenance Plan

0

[ ] Describe training progr~n/ma~-ia~ for si~ personnel respo~ib~e fo~ insu~li~, ~S. and
maimainin8



V
Cerdflcatioa 0¯
I cerdfy under penalty of law that this document and all artachmems were prepared under my direction

L
or supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the iaformation s~bmitted. Based on my inquiry of the person or persons who manage
the system or those persons directly responsible for gathering the information, the iaformafion
submitted is to the best of my Imowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for submitting false iaform~on, including the possibility of fine and
imprisonment for knowing violat.ions.

Name .’l’itle
2

Signature
,Date

This SWPPp was prepar~J by:

Name Title

Signature Date

Com~uctlon Handboo~                      2 - 2.3                          March, 1993

R0034370





3. BMP SELECTION V

0
LOVERVIEW generally : DEFINE BMP constructionselected in a

- ~ three step OBJECTIVES ,~ project is unique.
:~ Therefore. anprocess: -

understanding of
1the pollution¯ Define BMP Obiectives: Define locations risks of the construction activity is essential forwhere erosion is likely to occur, and whereselecting and implementing BMPs. Defining
2

other construction related pollutants may hethese risks requires review of the characteristics
generated,                              of the site and the nature of the construction,

information which you should have assembled* Identify BMP Category: Select the for the SWPPP. Once these pollution risks areappropriate category or categories of BlVlPsdefined, BMP objectives are developed, andwhich address each objective. BIVIPs selected. The BMP objectives for
construction projects are as follows:¯ .Select appropriate BIVI~: BMPs for

contractor activities and erosion and ¯ Practice Good Housekeeping: Performsedimentation control are chosen from each activities in a manner which keeps potentialcategory based on site constraints,
pollutants from either draining or beingconstruction requirements, and cost-

effectiveness considerations, transported off-site by managing pollutant
sources and modifying construction
activities.Table 3.1 shows the relationship between BMP

objectives and categories of BMPs. Chapters 4̄ Contain Waste: Dispose of all constructionand 5 present the particular BlVlPs by each waste in designated areas, and keep stormcategory, including key information describing water from flowing on to or off of theseappropriate applications and cost-effectiveness
areas.considerations. The number in parentheses

correspond to the BMP Fact Sheets in Chapters̄
Minimize Disturbed Areas: Only clear land4 and 5 (CA stands for Contractor Activitie~
which will he actively under construction inand ESC stands for Erosion and Sedimentation the near term (e.g., within the next 6-12Control). The remainder of this chapter outlines
months), minimize new land disturbancea BMP selection process. The selection during the rainy season, and avoidprocedures for post-construction BMPe are
clearing/disturbing sensitive areas (e.g.,discussed briefly at the end of this chapter steep slopes and natural watercourses) and

b

and in more detail in the Municipal BMP other areas where site improvements willHandbook.                                   not be cons .tr.ucted.

¯ Stabilize Disturbed Areas: Provide
temporary stabilization of disturbed soils
whenever active construction is not
occurring on a portion of the site. Provide
permanent stabilization during finish grade
and landscape the site.
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BMPs FOR CONTRACTOR ACTIVITIES (Chapter 4)

co~c~on P, ac.c~ (cA, ,o ~o~

Material Mm|agement (CA 10 m 19)

Waste Management (CA 20 to 29) ----"------" --------------
-_____
Vehicle & Equipment Management -’----------- ----------------
(CA 30 to 39)

Co~uactor Training (CA40)                                                                    -

--___
liMPs FOR EROSION & SEDIMENT CONTROL (Chapter S)

Site Planning Co~lsiderafions (ESC OI to ESC !0)

Vegetative Stabilization (ESC I0 to ESC 19)

Physical Stabilization ------’--"------(~sc 20 ,o ~sc 29~
Diversion of Runoff (ESC 30 to ESC 39)

Velocity Reduction (ESC 40 to ESC 49) --’--’--------- -------.---

Sediment Trapping/Filtering (ESC 50 to ESC 59) ~ -------------_______
POST CONSTRUCTION BMPs (See Municipal BMP ilandbook)

TABLE 3.1 CATEGORIES OF BMPs AND THE BMP OBJECTIVES MET BY EACH



¯ ..Protect Slopes and ehannel~; Outside of
3. Type of construction activity.approved grading plan area, avoid

~’~ disturbing steep or unstable slopes. Safely4. Construction schedules.convey runoff from the top of the slope,
and stabilize disturbed slopes as quickly as

5. Construction sequencing and phasing of
possible. Avoid disturbing natural

construction.channels. Stabilize temporary and
permanent channel crossings as quickly as6. Size of construction project and area to bepossible, and ensure that increases in runoff
velocity caused by the project do not erode
the channel.                           7. Location of the construction ~¢tivlty

relative to adjacent uses and publlc¯ Control Site Perimeter:, Upstream runoff
improvements.should be diverted mound or safely

conveyed through the construction project. 8. Cost-effectiveness considerations.Local codes usually stale that sud~
diversions must not cause downstream 9. Types of construction materials and
property damage or be diverted into another        potential pollutants present on-~ite.
watershed. Runoff from the proJect site
should be free of excessive sediment and Chapter 2 discussed how these considerations
other constituents,

are incorporated into site planning (see Figure

¯ ~ontrol Internal Erosion: Detain sediment-     2.3) and design activities.
laden waters from disturbed, active areas

(..~
IDENTIFY BMP objectives

Site chm’acteristics and contractor activities
¯

CATEGORIES : defined, it I~
.affect both the potential for erosion and necessary to

identify thecontamination by other constituents used on the
category of BMPs that is best suited to meetconstruction site. Before defining BMP
each objective. A category is a groupings ofobjectives, you should carefi~lly consider: BMPs which are related in how they control

.~ storm water pollution (see Table 3.1). The
~ I. Site conditions that affect sedimentation particular BMP selected from each categoryand erosion including:

depends on the specific site conditions,
a. Soil type, including underlying soil construction activities, and cost-effectiveness

:.. strata which are likely to be exposed
considerations.� tO StOrm water.

b. Natural terrain and slope. To determine where to place categories of
c. Final slopes and grades. BMPs, a map of the project site is prepared
d. Location of concen~ated flows, storm (Chapter 2) with sufficient topographic detail to~ drains, and streams, show existing and proposed drainage patterns
e. Eadsting vegetation and ground cover, and existing and proposed permanent s~orm

water control structures. The project site map2. Climatic factors, which in add and semi-
should identify lhe following:add regions include:

a. .Seasonal rainfall patterns. ¯ Locations where storm water enters andb. Appropriate design storm exits the site. Include both sheet and
quantity of rainfall

channel flow for the existing and finai

~ intensity of rainfall grading contours.
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¯ Locate permanent storm water collection instance, it is not always necessa~/to installand control structures, extensive sediment trapping controls during
construction. In fact, sediment trapping should¯ Identify locations subject tO high rates of be used only as a short-term measure for activeerosion such as steep slopes and unlined construction areas, and replaced by permanentchannels. Long. steep slopes over 100’ in stabilization measures as soon as possible. Inlength are considered as areas of moderate arid and semi-arid areas of California, theto high erosion potential, seasonal rainfall patterns are such that for short
duration construction activities, the scheduling

¯ Categorize slopes as:                      of the grading activities is often a site planning
management strategy. However, because theLow Erosion Potential (0 to 5 percent timing of construction may be difficult to

slope) predict and rainfall may occur in off seasons,- Moderate Erosion Potential (5 to 10 the contractor should always stabilize eachpercent slope) portion of the construction site as soon as active
- High Erosion Potential (slope greater construction ends, and install sediment trappingthan 10 percent) BMPs.

¯ Identify sensitive areas which must not be
~ Certaindisturbed, as well as other areas where site : SELECTING BMPS contractorimprovements will not be constructed.

FOR CONTRACT(3R : activities (seeEstablish clearing limits around these areas
ACTIVITIES : box, page 3-6)to prevent disturbance by the consu’uction --

activity, may cause
pollution if not

properly managed. BMPs should be selected for¯ Identify the boundaries of drainage areas if each activity shown in the box.your site has more than one drainage outlet.
Then calculate the approximate area of        Chapter 4 describes BMPs for preventing storm
each drainage area.                       water pollution potentially caused by these

contractor activities. Not all of the BMPs listed¯ Define areas where various contractor on each fact sheet will apply to everyactivities have a likely risk of causing a construction site. However, all of the suggestedpollutant discharge. BMPs in Chapter 4 should be considered, and
those which are appropriate for the project atWith this site map in hand, categories of BMPs hand should be selected. When the Fact Sheetscan be selected and located. In Figure 3.1, the in Chapter 4 suggest several BMPs for aexample presented in Chapter 2 is modified to particular construction activity, the activity mustshow the integration of BMP categories into the be evaluated and the risk assessed of pollutantssite plan. In general, the categories of BMPs reaching the drainage system or otherwise beingshould be considered in the order listed in transported off-site. Considerations include theTable 3.1. This is because it is more effective following:to ~ erosion/pollution than to ~

sedimentlpollutants, and because erosion ¯ Is it expected to rain? BMPs may beprevention is achieved most cost-effectively by different on rainy days vs. dry days, winterplarming before construction begins and phasing vs. summer, etc. For instance, a materialconstruction activities, storage area may be covered with a tarp
during the rainy season, but not in theAs shown in Table 3.1, many BMPs achieve summer.more than one BMP objective. This should be

taken into account when selecting BMPs to ¯ How much material is used? Less stringentachieve maximum cost-effectiveness. For BMPs may be used if a "small" amount of
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FIGURE 3.1 SELECTION OF BMP CATEGORIES
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and conducting activities away from certain VContractor Activities That sensitive areas will reduce the cost andImpact S~orm W,.ter QualRy
inconvenience of performing BMI~.

0Comtruction Practices
Dewater~ng Operations (CAI) ¯ .What about accidents? Pre-establishing a LPaving Operations (CA2) BMP for every conceivable pollutant
Structure Construction (Wood, Concrete, Steel) discharge may be very costly and

and Painting (CA3) significantly disrupt construction. As a rule
of thumb, establish controls for ¢onunon

Vlaterlai Managen~nt activities, and be prepared to respond
Material Delivery and Storage (CAI0) quickly to accidents (define lh~ difference-
Material Use (CAll) not everything can be called an accident).Spill Prevention and Control (CAI2)

2Wast~ Management Therefore, keep in mind that the BMPs for
Solid Waste (CA20) contractor activities in Chapter 4 are sueeeste~
Hazardous Waste (CA21) practices which may or may not apply in every -
Contaminated Soils (CA22) case. Construction personnel should be
Concrete Wastes, Sandblasting Grit (CA23) instructed to develop additional or alternative
Sanitary/Septic Waste (CA24) BMPs which are more cost-effective for a

particular project. The best BMP Is a
/chicle and Equipment M,,na~ment construction work force aware of the

Cleaning (CA30) pollution potential of their nctivities, and
Fu~ling (CA31) committed to a clean worksite.
Maintenance (CA32)

¯
Note: The number in parenthesis corresponds BIVlPs for
to Ihe BMP Fact Sheet in Chapter 4. SELECTING BMPs FOR erosion and

EROSION AND sediment
~.~~_ SEDIMENT CONTROL control arc

material is used (however, remember that selected to
meetdifferent materials pollute in different BMP objectives based on specific siteamounts). conditions, construction activities, and cost-

effectiveness. Different BIVlPs may be neeckxl¯ ,How much water is used? The more water at different times during construction since
U

used and wastewater generated, the more
construction activities are constantly changinglikely that pollutants transported by this site conditions. Thus the SWPPp may include awater will reach the drainage system or be set of 8MPs suitable for different stages of ~transported off-site. Washing out one project. Refer to Table 3.1 to match the BMPconcrete truck on a fiat area of the site may objective to the appropriate category of BIVlPsbe sufficient (as long as the concrete is in Chapter 5. The remainder of this sectionsafely removed later), but a containment pit discusses how each BMP objective in Table 3.1should be constructed if a number of trucks should be met to address the dynamics of awill be washed out at the same site. typical construction project.Consideration should be given to recycling

water whenever possible.
MINIMIZE DISTURBED AREAS

¯ _What are the site conditions? BMPs The first step for selecting BMPs is to compareselected will differ depending on whether the project layout and schedule with on-sitethe activity is conducted on a slope or fiat
management measures that where appropriateground, near a drainage structure or can limit the exposure of the project site to ~--watera~urse, etc. Anticipating problems erosion and sedimentation. Scheduling ~
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plan~Jng considerations are generally discussed
in Section 2, with each site planning BMP Site S~biliz~tion BMI)s

, ~    described in detail in the fkst section of Chapter:5. These BMPs all have a similar goal, which       Vegetative Stabilization
is to rmnlmize the amount of the site subject to ¯ Seeding and Planting (ESCI0)
erosion, Consider the following BMPs: * Mulching (F.SCII)

1. Do not disturb any portion of the site Physical Smbiliz~tion
unless an improvement is to be constructed * Geo~xtiles and Mats (’ESC’20)
t2~’~. * Dust Conu’ol (ESC21)

¯ Temporary Su’eam Crossing (F-.SC22)
2. The staging and timing of construction can * Construction Road Stabilization (F.,SC23)

minimize the size of exposed areas and the * Stabilized Consu’uction Enwance (F..SC24)
length of time the areas are exposed and
subject to erosion.

STABILIZE DISTURBED AREAS
3. The staging of grading operations should

limit the amount of areas exposed to The purpose of site stabilization BMPs is [o
erosion at any one time. Only the areas prevent erosion by covering disturbed soil. This
that are actively involved in cut and fill covering may be vegetative, chemical, or
operations or are otherwise being graded physical (see box, above). Any exposed soil is
should be exposecL Exposed areas should subject to erosion--either by rainfall striking th~
he stabilized as soon as grading is completeground, runoff flowing over the soil, wind
in tha~ area. blowing across the soil, and vehicles driving on

the soil. Thus all exposed soils should be
4. Retain existing vegetation and ground cover stabilized except where active construction is in

t~. ~ where feasible, especially along progress. Locations on a construction si~e
watercourses and along the downstream which are particularly subject to erosion and
perimeter of ~ site.                      should be stabilized as soon as possible include:

5. Do not clear any portion of tl~ site until * Slopesactive, construction begins. ¯ Highly erosive soils
¯ Construction entrances6. Quickly complete con.~’uction on each ¯ Stream channels

portion of the site. * Soil stockpiles

7. Install landscaping Stabilize disturbed areas keeping in mind theandother improvements
that permanently stabilize each part of the following:
site immediately after the land has been
graded to its final contour. 1. As a rule, native vegetation in undisturbed

areas represents the "baseline" for erosion
8. Minimize the amount of denuded areas and control. The Subdivision Map Act

any new grading activities during the wet provides language to limit erosion to pre-
months of October through April development levels. Thus, retaining native

vegetation in undisturbed areas provides the
9. Construct post-construction storm water first and best line of defense against

control facilities (e.g., detention basins) erosion and sedimentation and does so at
early in the project and use for sediment least cost to the contractor, while
trapping, slope stabilization, velocity minimizing the requirement to revegetate or

~ reduction, etc. during the construction provide structural controls.
~ period.
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2. Temporary ground covers (e.g., 3. Long or steep slopes should be terraced mtemporary seeding, mulch, chemical regular intervals (per local requirements).and fabric stabilizers) protect ~� soil
Terraces will slow down the runoff andfrom erosion until permanent provide a place for small amounts ofvegetation can be established or sediment,o .,o ooLpermanent construction is installed.

4. Slope benches may be constructed3. ~ming of revegetatlon efforts is with either ditches along themcritical in arid regions. Revegetation
back-sloped at a gende angle towardshould be performed just before or
the hill. These benches and ditc.h~during the rainy season unless an intercept runoff before it can reach anirrigation system exists on-site,
erosive velocity and divert it to

4. Certain relative non=toxic chemicals, s~able outleL
su~ as magnesium ckloride or lignum S. Slope stability for cuts and fills shouldsulfate may be used for soil

conform to local agency gradingstabiliz~on where revegetation is not
ordinances, Uniform Building Codepra~cable (see ESC2 I, Dust Control,
requirements, an~or soil reportChapter 5). These two chemicals do
recommendations.not have an adverse impact on plaa~

life and are a low-cost stabilization 6. Overland flow velocities can betreaunem, reduced by creating a rough surface
for runoff to cross. Driving a5. Ground cover of gravel, decomposed
bulldozer up and down a slope (calledgranite, wood chips, or mulch may be
trackwalking) cremes tread marks
parallel to slope contours. These
miniature terraces both slow runoff6. .Oil treatment or sodium chloride ie
velocity and provide flat places for
vegetation to

PROTECT SLOPES AND CHANNELS 7. Raking or disking the soil surface
before seeding also keeps runoffThe next step is to provide slope protection in
velocities down and increases plantdisturbed areas. Consider the following BMPs:
establishment rates. Vegetation, once
established, will further reduce runoffI. Avoid constructing steep slopes. Increasing rates.slope length and steepness increases the

velocity of runoff, which gready increases8. Build check darns or other energyits erosive energy. If slope steepness is
dissipation structures in unlined draimgedoubled while other factors are held
channels to slow runoff velocity andconstant, soil loss potential is increased 2½
encourage settlement of sediments.times. If both slope steepness and length

are doubled, soil loss potential is nearly 4
9. Construct velocity reducing structurestimes greater,

riprap linings as soon as storm water
outfalls are constructed.2. Divert or intercept storm water before it

reaches long and/or steep slopes using
CONTROL SITE PERIMETERtemporary di~s, swales, or pipe slope

drains. Perimeter control establishes barriers along the
perimeter of the project si~e. Seve~! strategies
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for using BMPs for perimeter control may be
early in the construction project to collect andconaldered, convey flow diversions.

I. Divert upstream runoff around or fl~ugh

the construction site (according to local Runoff Diversio~ BMI~
drainage policies) with no contact with
exposed soils or construction activities (i.e.. ¯ Earth Dike (ESC30)
tbe .diversion of runoff Blvi~

¯ Temporary Drains/
2. Runoff from areas upslope of those th~ Swale~Drains (F~C31)

have been denuded should not be allowed
to cross the exposed soils, pa~cularly ¯ Slope Drain
when th~ denuded :u’eas are on slopes (i.e.,

No~e: Runoff diversions from m~asth~ =~iversion of runoff BM~ ~egory);
great~ ~ I acre should be consu~’t~d

3. Leave a vegetative b~rier along the according ~o loc~ drainage design cr~t~.

properW boundary and interior
courses (i.e., the site plannin~ BMP
c~uegory); and                          Several types of temporary runoff diveralons are

de~ribed in this Handbook (see box, above).4. Trap and remove sediment in runoff fi’om
Runoff diversions should be considered in the

the consu’uction site before it leaves the following si~u~ons:
proper~y (i.e., the ~ BMP
category). I, Divert upslope water around unvege~a~d

areas of the consu’uction si~e with dikes,Perimeter con~’ols should be placed ~ver~where swales, or ~mporary s~orm drains.runoff enters or leaves the Site. "t~e.y ~
usually in.ailed just before clearing, grubbing 2. Diver~ runoff to soils able to absorb w~er
and rough grading begin. Perimeter comrols for

(areas which are vege~ed, mulched, orall but fl~e smallest projec~ will become
where sue’ace roughening exist~ove~loaded by both runoff and sediment, and

should be supplemented by additional controls
3. Dikes and ditches are the ~wo most

wil~in the in~rior of the conslxuction Site once common BM~s to diver~ upland runoff
rough gn~ing i.~ complete, away from a disturbed a~ea; to intercel~

runoff on cut or fill slopes; and to prevent
Runoff which is free of excessive sediment runoff from entering ~ disturbed area, such
should be diver~ed around disturbed areas of the

as a group of building pads.
consu’uction site and other locations highly
susceptible to erosion. If possible, the runoff 4. Ups~eam, off-site flow can be taken to the
should be diverted to s~bilized areas where the downsu’eam area of the projec~ site and
runoff can b~ re~ined and allowed to soak into

released (according to local drainagethe ~round, or into stabilized drainage ways
policies) back into the natural drainagewith sufficient hydraulic capacity to convey any
paEern. A spreading basin or otherincreases i~ flow. Major flow diversions (i.e., temporary form of energy dissipator mayfrom areas greater than 1 acre) should be be needed for large diverted flows or at thedesigned according to local design standards, base of steep slopes.

and approved by the local municipality as part
of the project approval process. This avoids 5. Perimeter channel or berm to divert flow
potential flood damage to the construction site

should not flood, cause erosion oror downstream areas. When possible,
otherwise ~versely impact surroundingpermanent drainage structures should be built
properties. While structures designed for
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sediment control are temporary and are ¯ Straw Bale Barrie~
designed to remove sediment from frequent * Sand Bag Barriers
storms (e.g., less than 2-year storm), they ¯ Brush or Rock Filter
must be designed to safely detain and/or
carry major floods without increased risk of should only be used in areas where sheet
pmporty damage, flow runoff occurs. They are ineffective If

the runoff is concentrated into rill or gully
CONTROL INTERNAL EROSION               flow (see Figure l.l). Temporary sediment

barriers should only be installed along a
Once all other erosion and sediment control comouf line on relatively flat slopes whereBMPs have been exhausted, excessive sediment sufficient area for ponding sediment-ladenshould be removed from the storm water both water exists. These barriers ar~within and along the perimeter of the project appropriate for large drainage areas unlesssite. The appropriate controls work on the same the drainage area is split and additioaal
principle: me velocity of sediment-laden ruaoff barriers are placed upstream so that theis slowed by temporary barrier basins which incremental drainage area to each bah’let 1~pond the storm water to allow sediments to less ~ oae acre.set-de out (see box, this page). Appropriate
strategies for implementing sediment trapping8. Protec~ all existing or newly-install~i stormcontrols include: drainage structures from sediment clogging

by providing inlet protection for area drains1. Direct sediment-laden storm water to and.curb inlets.
temporary sediment traps.

2. Locate sediment basins and traps at low S~din~nt Trapping BMPZ
points below disturbed ar~as.

3. Protect all existing or newly-installed storm * Silt Fen(~ Barrier
drainage structures from sediment clogging ¯ Straw Bale Barrier (F.SC:~I)
by providing inlet l~’Otection for area drains * Saad Bag Barrier (F..SC52)and curb inlets.

¯ Brush or Rock F’dt~r (F.SC53)
4. Direct off-site and/or sediment-free storm * Storm Dram Inlet Protectio~

water away from denuded areas and away ¯ S¢~mw.at Tra~from temporary sediment traps.
¯ Sediment Basin

5. Construct temporary sediment traps or
basins at the drainage outiet for the site.
The discharge from one basin should not
enter the inlet of another basin.

6. Excavate post-construction storm water
detention basins early in the project, use
them as sedimentation basins during
construction, remove accumulated sediment,
and landscape the basin when the upstream
drainage area is stabilized.

7. Temporary sediment barriers such as:

¯ Silt Fences
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= Most post- ¯ .Spill Prevention: Spill prevention BMPs
SELECTION OF POST- construe- should be incorporated into project design

CONSTRUCTION BMPS tion BM~s by using containments, leak-resistent
will be materials, and accessways for proper

_ proposed cleanup.
by the
developer ¯ Illegal Dumping: Signs may be installed at

early in the planning stage of a project, inlets or along drainageways, and brochures
Usually, these BMPs will be oriented toward may be distributed to residents/tenants of
municipal requirements established in a master new facilities to increase awarenes,~ aboutplan or by ordinance. For most projects, there illegal dumping.will be no single BMP which addresses all the
post-construction storm water quality problems.̄ !!legal Connections: Most municipalities
Instead, a multi-level strategy will be worked will have ordinances, and may require
out with the local municipality which inspection of construction sites, to prevent
incorporates source controls, on-site treatment connections to me storm water system from
controls, and community.wide treatment non-storm water sources. This inciudescontrols. This section provides a brief connections of floor drains, washdowndiscussion of selecting post-construction BMPs areas, septic tank overflows, and me like.
from the owner/developers perspective. A more
thorough discussion may be found in Chapters̄ .Street/Storm Drain3, 4, and 5 of the Municipal Handbook. Infrastructure maintenance after

construction will be required and may be
SOURCE CONTROL BIVIP~ performed by me municipality or property

owner. Such BMPs would include streetThe following six categories of source control sweeping, catch basin cleaning, andare described in C ap er 4 of me d nage s cture c e’,mouts. Maintenance
Municipal Handbook: considerations (e.g., easements, access,

disposal) should be integrated into me¯ ..Planning Management: Municipalities may infrastructure when designed.regulate through zoning ordinances,
subdivision ordinances, or buffer/setback TREATMENT CONTROL BMP~requirements me amount of runoff from a
site. The municipality may discourage When are treatment control BMPs needed? No
development in enviromnentally sensitiveclear answer to this question exists in me
areas. For a specific project, the developerregulations or general permits. The decision to
may achieve these goals by m~nlmizing meprovide a treatment control BMP should be
impervious area that is directly connected made during the planning/design phase for a
to the drainage system, and by project. The municipality may have conducted
incorporating setbacks from surface waters,a master plan (or equivalent planning

procedures) to determine where on-site and¯ Materials Management: The objective of community-wide facilities are appropriate.
these BMPs is to minimize the opportunityWhere on-site facilities are needed, me
for rainfall or runoff to come into contact municipality would most likely define thewith pollutants. Commercial and industrialperformance standards through ordinances or
project designs should be adopted to keep policies. Typical performance standards include
pollutant storage/use/disposal areas out ofholding peak flow and/or runoff volume after
floodplains, away from drainage paths, construction equal to runoff peak flow/volume
under cover, and/or in containment areas, before development, or capture of a specific

amount of runoff. Where community-wide
facilities are desired, the developer may need to
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construct these facilities (for larger development ¯ Are open space/parkland requirements n
projects), or pay a share of these facilities’ cost .condition of development? Planned open
through an equitable fee-in-lieu of method,

space wlfich will be relatively flat (e.g.,
final grade slopes less than 5 percent) may

Thus it is important that the construction site
be merged with storm water

owner/developer and municipality establish the quality/quantity facilities. Such integrated,overall performance standard. This will allow
multi-use areas may achieve severalthe developer to select the appropriate treatment
objectives a modest cost.comroi BMPs given site conditions, costs, and

performance standards. ¯ Is water conservation an issue,? Storm
water runoff can be used to supplememThe treatment control BMPs presented ia the
other water resources. Irdiltration BIV[~Municipal Handbook include: may serve as groundwater recharge
facilities, detention/retention areas may be

In.filtration created in landscaped areas of the project,
Wet Ponds and vegetated swales/filters may be used as
Constructed Wetlands roadside/median vegetated areas to reduce
Biofilte~s water demand.
Extended Detention Basins
Media Filtration ¯ Is habitat/wetland preservation/mitigationOil/Water Separators ~

needed? Project EIRs and other regulato~
Water Quality Inlets review’-----s may require that these issues beMuitiple-Systema

addressed. Treatment control BMPs like
constructed wetlands and wet detentionUsing the site characteristic and the design ponds are also excellent habitat. However,

guidance provided in Chapter 5 of the
regulatory issues will likely exist andMun.icip.,d Handbook, potential applicable BMPs
require early negotiations.

In most cases treatment control BMPs can be
implemented most effectively when they can b~
integrated into other aspects of the Ixojec[

¯ Is a detention/retention faciliO/useful for
flood control? Often, facilities needed ~o
maintain peak runoff at predevelopmem
levels are either required by the local
municipality or desired to reduce
downstream conveyance system costs.
Most treatment control BMPs can b~
incorporated into flood control
detention/retention facilities with modes~
design refinements, and limited increasing
land and cost. This alternative should b~
reviewed by the local flood control agency
to check that both flood control and
pollution control objectives are met.
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V
4. BMPs FOR CONTRACTOR ACTIVITIES

0

L
: "rhis chap~r
: INTRODUCTION describes Sl:~’eific Contractor Actlvitks

Best
Management Comtruction ~
Practices (BlVllas) CAI Dewatering ~

for common consa’uction activities that may CA.2 Paving Ope~tions

2
pollute storm water. Chapter 2 led you through CA.3 Sttuctur~ Constructioa aad
the steps of identifying activities at your site Painting
that can pollute storm water, while Chapter 3
provided guidance on BMP selection. This Matert,,I

CAI0 Material i~livcry andchapter will provide a list of BMPs that can be
CAI 1 Material Useused to fit your site’s aegis.
CA12 Spill l~vcntion and

BMP fact sheets are provided for each of th~
Waste Manallement

contractor’s activities, noted in the box, are CA20 Solid Wast~ Maaag=nent
consistent with Worksheet 4 in Chapter 2. ¢A21 Hazard, s Wast~ Management

CA22 Contami~ Soil Maaag~nent
Each fact sheet contains a cover sheet with: CA23 Conctet~ Wast~ Maaagemo~t

CA24 Sani’aty/Scptic Wast~

:O

¯ ~, description of the BMP Man~ment

¯ ~i~l~ Vehicle and Equipment Management
CA30 Vehicle and Equipment Cleaning

¯ Requirements ¢A31 Vehicle and Equipment
CA32 Vehicle and EquipmentCosts, including capital cos’Is, and

Mamtenanc~operation and maintenance
(O&.M) costs Contractor Training

CA40 Employee/Sul~onm~,mr Training
~alntenance (includingadministrative and s~fing)                                                          5

These BM]~ tact sheets are suitable for inclusion¯ LJmi~.ions                          in many storm water pollution prevention plans

for typical contractor activities. The BMPs D~’~¯ References listed are not an exhaustive list, nor will every
BMP be appropriate for every situationThe side bar presents information on which
Therefore, suggested BMPs which areBMP objective applies, targeted constituents,
inappropriate may be deleted and additionaland an Indication of the level of effort and costs BMPs for specific site conditions should be

to implement. For some BMPs, further added. In addition, your selection and
information is provided in additional sheets, implementation of BMPs should be reviewed on

a regular basis to match the changing conditions
at construction sites.
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i TABLE 4.1 CONTRACTOR ACTIVITIES AND lIMP OBJECTIVES

~ BMP OBJECTIVES

PRACTICE PROTECT~ GOOD MINIMIZE STABILIZE SLOPES CONTROL CONTROLHOUSE- CONTAIN DISTURBED DISTURBED AND SITE INTERNALBMP CATEGORY KEEPING WASTE AREA AREA CHANNELS PERIME-I t,R EROSION
Construction Practkes

CA02 Paving Opcrations

CA03 Su’uclurc Construclion and Painting

Malerial N|anat~ement

CAI0 Matcri;d Deliver}, and Stora[e

CA I ! Matcrial List

*=. CAI2 Spill Prcvcnlion and Control
N Wasle Management.

_CA20 Solid Waste Mana~ecmcn~ ’ "/ "

_CA21 il;~ardous Wasl¢ Mana[cment
CA22 Conl:uni||a|cd Soil M,’ma=ecmcnt

CA23 Concrctc W~tc Management

CA24 Sanieary/Scptic Waslc M,’magcmcn!

Vehicle and Equipment Manasement

CA30 Vchiclc and Equipmcn, Clcanin:~

~,~CA31 Vchicl¢ and Equipmcn! Fueling

CA32 Vchiclc and Eqmpmcn!

I,,~" Conlrm:~r T~lni~

om ~ CA40 Em p~o~,ee/S u bcontracto~ Trainin~ �~’



ACTIVITY: DE’WATERING OPERATIONS

D~~ON

~ ~g ~t ~ ~ by ~g ~ ~~

~ROACH

~g~ ~ ~on ~ of ~ ~ of ~ ~on.

~~g ~ ~ ~n ~ f~ ~t~ ~ ~ ~ ~ ~ ~ ~
~ of ~~ ~~ ~ fo~o~g ~

U~ fd~ ~ ~ve ~t ~ a ~t
~v~ ~

~ m ~ pit ~f~ ~g ~ ~W~mg

e~v~on ~ ~ ~ve ~ ~ ~ f~ ~

~. Wi~ a ~t ~ ~ I~ ag~, ~ ~y

~ a q~ mf~ m ~ ~v~ f~ ~g
CA~, ~plo~Su~ T~g.
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VCONTRACTOR ACTIVITY: DEWATERING OPERATIONS (Continue)

~’~ 0
¯ Co~ (c=~=L Oar.M)

Maintain sediment controls and film’s in good working on~. (S~ Chapu~ 5 fc~
Insp~t ~u:ava~i a~as daily fo~ signs o~ coutaminau~ wa~ as ~vid~ncexl by discoloration, oily sheen, or

LIMFrATIONS

2
¯ Th~pr~nc~conumxi~m~wa~mayindic~o:mmmiaa~soilasw~L See CA22 (Con= Soil Man.

ageme=0 in this dapt=" fo~ nax¢ iaformmion.

Blueprint fo~ a Clean Bay-ConstmctiowRelated Industries: Best Managemem Practices for" Storm Warn" Pollution
Preve==).; Santa Clara Yagey No,~,~t So~ce Poll.tim Control Program. 1992.

Practices, EPA 832-R-92~05; USEPA, Aix’il 1992.

#

o U
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ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING (Continue)

¯ Be �~tam ~ actions to help suxm warn" quality a~e cousismnt wi~h Cal- and Fed-OSHA and air quality regula-

-Construction and painting activities can gen~’a~e poUutam~ that can reach swnn wa~r if proper care is not taken. TI~
sources of fl~se contaminants may be solvents, pam~ paint aml varnish removers,/’mi.~ing residues, spent
soap cleaners" kerosene, asplaalt and concrete matenaL~ adhesive residues, and old asl~stos insulation. For specific
im’ormation on some of Fhese wasms see the following BMPs in this ~
CA20 Solid Was~,
CA21 ~ Wasm, ~1
CA23 ¢onc~-~ Wuse,

More specific i~fonnation on structure ~ ~ is lismd beJow.

Erosion snd Sediment ~rmnml
If the wc~k revolves exposing I-rge ~ of soil or if old buiJdmgs ~re being m dow~ md not replac~l in the
furore, ~mp|oy ~ app~ soil ~ and �o~a’oi t~ues duscribed ia C~

Storm/S~miL~rv Sewer C~nnn~’~i0m
Carefully inst~dl a~ plumbing and drainage systems. Ooss coonec~ons between tee s~mitary and smnn drain sys~ms" as
wee as any o~er connections into the drainage sys~m fn~n reside a building, a~ iUegaJ. Color code or flag pipelines on
the project si~ to prevent such connec~ons, and uzin couslruction persormeL

Loc~ a~" pollution regulations may, in many areas of ~e state, speedy painting pn~edu~s which if properly carried out
a~ usua~y sufficient to protect storm wa~r quality. "I’uese regulations may require that painting operations be properly
enclosed or covered to avoid drift. Use ~mporary sca~Tolding to hang drop Clo~L~ or dr~oeries to prevent drill Applica-

eqtupment that ovez~ray abo I~11~ ~ using seakmts on wood, pavement, roofs, ca:, quic.kly clean
up spills. Remove e~cess liquid with absorbent material or rags.

If painting requires sc~ping or sand blasting of the existing surface, use a drop cloth to collec~ most of the chips.
Dispose the residue properly. If the paint �onla~ns lead or Iributyl tin, it is considered a haz,wdou$ was~. l~fer to the
~ management BMPs in ~ chapter for more infom~iou.

Mix paint io~k3ors, in a containment ~ or in a flat unpaved a~a not subjec~ m significant erosion. Do so even during
dry weather because cleanup of a spill will never be 100% effective. Dried pmnt will ero~ fzom sloped surfaces and be
washed away by stc~ns. If using wa~ based paints, clean the application equipment in a sink ~at is connec~d to the
sanitary sewer or m a con~nment a~a whe~ ~e dried paint can be ~[ily removed. Properly store leftover paints if
they are to be k~pt for the next job, or dispose of

When work~g on roofs, if small particles have accumulated in the gutter, either sweep out the gutter or wash the gu~r
and trap the ~u~cles at the outlet of the downspoUL A sock or geofabric placed over the oudet may effectively trap the
materi~ds. If the downspout is lined tight, plac~ a temlxrary plug at the t’u~t convenient point in the storm drain and
pump out the water with a vactor tx~tck, a~l clean the catch basin $~mp wher~ you placed ~ plug.

Blueprint for a Clea~ Bay-Construcdon.Rela~! Induslries: Best Management Practices for Storm Wa~" PoUution
Prevention; Santa Clara Valley Nonpomt Source Pollution Control Program, 1992.

CA3
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ACTIVITY: MATERIAL DELNERY AND STORAGE (Contlnue)

¯ Du.,mg the rainy season, co~Jder storing mamnaJs in a cove~l area. Store mamnaJs in secondary con~nn~ents
such as an ean~.n dike, bone mmgh. or even a cbild~n’s wading pool for no~-macuve mamnals such as
oLL ~ and paw.~ Small amours of ~ may be secondarily conu~tined m ~ boy" ~rays oc concrem
mixing ways.

¯ Dono~smrecbemi,:ats, d~ums, o~bag~dma~ia]sdizectlyoe~hegn~md. Piacetbe.seimmsonapage~and, wben
possible, in secondan!

¯ If dn~ns must be kep~ uncoven~£ st0~e them at a sligb~ a~gle m ~duce ponding of ~wa~r on ~ ~ ~ ~
reduce co~csioe.

2¯ Try Io keep chemicals in ~ o~ilimd coma~ and keep them well ~
¯ Tram employee~ and subco~sclors.

¯ If significam residmd mmefiaJs renmin oo ~be g~mnd afar co~sm~c~on is �omplex, p~pe~ly remove mmerbds and
~ny con~lin~ed soil (See CA2~). lftl~ area is to I~ paved, pave as soon as ~ a,-e n~oved ~o smh|lize
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VACTIVITY: .A~.~ USE (co~mu~)

¯ c=. <c~.oa~

LIMITATIONS
¯ AJ~.mabve ~ may ~xx be available., suitable, o¢ �ffccliv¢ in ever/case.

1
Bluel~nt fo~ a ~ l~"y-Consa’ucbo~-Related l~lusmcs: ~ Managemem Pmczicea for Storm Wa~. Pollution 2Pn:vention; Santa Claza Valley No~t)oint Sourc� PoLlution Control Progzam. 1992; Sanla Clam Valley Nonpoim Sourc�
Polluuo~ Control 1~ 1992.

Coaml Noe~im Pollu~a. Coe~ ~ Prod’am Devek~me.t ~ad Ap~ov~l GuJdaece, W(xldeg Group Worldag
~ usEP~. &m11992.

Storm Waa~ Maaagemea~ for Coasma:tioa Activities: Developing Potlutioa Prevea~ioe i~aas azal Best Maz~emem
Practices, EPA 832-R-92005; USEPA, ~ 1992.

l CAll
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A TIVITY: m~. PREVENTION AND CONTROl. Objective,

- Contain W~st,

$~billz~ D~sturb~

Contn~

Control ~nten~l

D~C~ION                                                     Targeted Poll~n~

~nt B~ m ~ ~.

APPROAC~

U

¯ Repo~ signit’x~nt spiLLs Io local agen~es, .such as tire Fu~ Depar~nent; they cxo assist
in c, le~up.

¯ Federal regulations n:qui~ that any significant oil spill into a water body o¢ onu3 an B
adjoining ~orelme be reported u3 the Na~iom~l l~ponse Center (NRC) at 800-424. Mana~jemenPt
8so2 (24 hour). Practices’~..~

,m,mmm.
Construction Handbook                         4 - 13                             March, 1993
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ACTIVITY: CONTAMINATED SOIL MANAGEMENT (Continue) V

umr,,’r,o s 0¯
C°eum~na~d softs ~a~ cmu~x be Ixealcd oe-s~te mus~ be dLsposed of off.sile by a l~:~m~:d ~ ~ ~,

L
¯ TbcPrcscx~ofcomamina~l,~flmayindica~conmminat~wa~asweJL S~eCAl(D~wat~ingOpe~ions)m

Bluep~nt for a Clean Bay-Con.stmction-Relat~ Induslries: B~ Management Prances for $lona Wa~" Poliulion
P~vcnaon; Santa Clara Valley Nonpoml 5om~ Pollu~ion Cona’ol Program. 199Z

1
Proce,s,~ Pmc~luRs. and Me~txxls m Cona-ol Pollution P,~sul~n~ h’om all Consa’U~gon Activity;. USEPA, 430/9-73.

2
007. 1973.

Storm Wa~r Management fo¢ C~ du:~vRics, l~vclopmg Pollu~ P~v~nUon Plans and Bcs~ Managcm~l
Pnaak:~ EPA 832-R-92005; U$I~A. Alxil 1992,                                                                    -
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ACTIVITY: CONC ET MANAGEMENT ObJectlve,

Housekeeping Practices

Stabilize OL~turbed

~. _ , Protect

Control Site Perimeter

DESCRtz-riON
Targeted PollutantsPrevenz or reduce the dLscbarge of poLlu~mus Io slorm ~ [nxa coucrete was~ by

couductmg wa~out off-si~ Ixrfomung oe-site wad~out in a designed area. aad m~inmg0
eJ~ploye~s and sobcoutracB~. 0 Nutrlent~

APPROACH (~ Toxi¢
The foUowing $1¢ps will help reduce swrm ~ pollu~ion fn~ conc~{� was~: (~ 011 &
¯ $ Wre dry and wet ma~’~.ats under cover, away from drainage areas. (~ Flo~t~bleMaterlal~
¯ Avoid mixing excess amounts of fresh coucre~,, or c~nent ou-si-’.

~ Other ¢o~tructlon¯ Perform washout of concr~ ~rucks off si~ or in de.~gna~d a~as ouly. Wute
¯ Do ao~ wa~ out �onc~ ~ mm stJ~-m drams, open diw.he~ $~, or
¯ Do no~ allow excess �onmete Io he dumped o~-si~ exceix m designated are,~. ¯

locate 1~t az’~z at ~ ~0 fe~,[ fzom sto~l~ d~l~$, Op¢ll dishes, or wa{~" Unknown Imp~’t
bodies. Do not allow runoff from ~his a~a by consu’uctmg a temporary pit or
bermed ax~z large e~ough for liquid and ~olid wasw.; Implementation
wa~ out was=s mm ~he zempora7 pit whe~ ~he concz~� ca~ set, be brol~zz up, Requirements
and ~he~ ~sposed o~ prop~ly.

0 Capi~l Co~¯ When wa.~mg cooc~ze zo remove t’me pa~cles a~l expose zbe aggRga~ avoid
cz~.aung nmoff by dra~mg zhe wa~ zo a hermed or leveJ ~ (~) O&M

¯ Do oo~ wash sweepLn~ f,’om exposed aggregaxe co~crez¢ inzo iize s~cet or storm ~ Maintenance
dz-aizL Collect and reluro sweepinBs to ag,~cral¢ ha.st ~ p~e, o~ dispose in the

~

, Train employees and subconmacto~ in proper coomem waste manasemem. 0 Suitability for
Slope~ >$%¯ For a qmck ret’~:~c~ ou d~spos~ ai~v~ for spcc~f~: ~ ~ Tabt¢ 4.2.

CA40, Employee/Subo~u’a~x TraimI.

¯ Cos~ (CapiaS, O~d~O
AJ] of 0z~ above axe low �o¢~ Izzea~ I ¯ High (~ Low

¯

If using a temporary pi~, dispor~ hardened concrete ou a regular basis.

Off-site washout of concre~ wasle.s may no~ always he possible.                     Be

Manaoemenf~
Pmctices~...t
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ACTIVITY: CONCRETE WASTE MANAGEMENT (Continue) V

B~s~ M,~age.maa l~:tia:s and Erosion Cmmol Ivl~mal fo¢ Coasa’u~o~ 5ir~ Rood Co~ol Di.~ric~ ol~ Ivfa~opa

L
Co~p/, AZ, July 1992.

Blu~ fo~ a ~ Bay-Coasmm~o~.l~lat~d ImPeril: ~ ~¢m~nl Pmcti~ f~ S~ W~ ~Uu~
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ACTIVITY: VEHICLE AND EQUIPMENT CLEANING Objectives

ComJn Was~

DESCgIV’I’iON
Prevent or reduce the di.w.barg~ of pollutants to storm waler from vehicle ar=d equipmcn~ Targeted Pollutant=
¢ie.amng by using off.si= facilitim, washing in desigaamt, coemmed aa~.as only, elimmat-0 .~dimem
iag discharges to ~e storm ~ by infiltraaag or recycling the wash wamr, rod/or

C)aamiag employees aad sulx~a~

APPROACH
¯ Us~ off-site commercial wa~in~ businesses as much as possible. Washing vehicles    C)

zad ¢quipm== ou~xx’s or in areas where wash wamr flows oam paved su,’fac~ or
C) Other Conetructloninto drainage pa~ways caa poUum szvrm ~. If you was~ a large numb=, or"

W~t~vetacics or pz~e,s of equipment. ¢o~sid~" ¢orzluo.ing tt~s work at an oft-d=
cial busizz~g "I’be, s¢ businesses am beu=~ equipped m band1� and dispose of tim wash ¯
wa~:n properly. Pt~forming this work off-sire can also be ecoeomical by eliminaling

wa~" co, tact w~h saxm water, czeeJ~ rives, a~d o~¢r wa~" bodies. Tb¢ wash
can be dop~ for wa.~ wa~- collection and subsoquem iztfiJmabon into tl~ g~ound. Implementation

¯ Use as tiu.l~ wa~cr as possib~,, to avoid baying ~o ~ erosion ;rod sediment co~uols Requtr~ent~

¯ us= p~spta=-a=, t~g.~aa~== =o=~.
¯ ~ Cmpioyo~ and s~b(~mlra~ors o~ pollubou prevenlio~ ll~ast=~.

~ MMntenanl~

¯ For ~ q~J= r~fcrmc~ oa dL~x~ti =l~=~:s for ~=� war.q=,’see Tabl~ 42, 0 Suitability for
CA40, F.~oy~JS.lx~�~x Tra~q~ Sk~p~

¯ Cos= (Cap~t~. O~M)
AIJ of ~ above a=~ low �osI measar~.

Mioimal, s~mc I~rm rCl~ may be oct.

¯ Even phospham-f~., biodegradable soaps Imvc beea shown m be toxic ~o 5sh

¯ Sending vehicles/¢quipm¢~ off-si~� should be done in conj~�~ion wi~h ESC24
($~bilized Comm~io~

REFERFJ~Ci!: Manat~men~)
Swi~, R.D.. 1987, Smfactan~ Biod~:~da~on, Ma~zl Deck~ Corpomuon Practlce$~..~

Conslrucbon Handbook 4 - 24 ~arcb,
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE Objectives

Co~h W~

DESCRIPTION
Targeted PollutantsPrevent or red,ce the disclmrge o~ poilumms u~ su~m wau= ~ vehicle and eq,ipmem

maintenance by running a "dry site". This involves using off-site fac~ibe~ pc~otming ~) Sediment
~ m ~esignat~ arms ouJy, lXOvi~g cover for mat~ais sued out~i~ cl~king ~o~

0 Nutr~t~leaJ~ and spili~ �oomming and ck:anmg up spills imm~tja~ly, and waining employees andsubconU’acu~ ~ Toxic

~ OillOmm~
APPROACB (~) Fk~/e

¯ Keep vehlc~s and eqmi~mt clean, do~’~ allow excessive buik/.up or" off and grease.
(~ OtherCormtmctionI ¯ Use off-s/u: ~ shops a~ much as possible. Maintaining vehicles and equipment W~at~ouukxxs o~ m areas wbexe vehicle o~ equipment fluids may spLU o~ leak onto the

gmun~ can gollut~ storm water. If you maintain a large number or" vchicle~ o¢ pieo~
¯ Uk~! mof equit~nent, consider using an off-site repair shop. The~ businesses are better S/~n~tequiPl~l t° handle vehicle fluids and spiUs gcoperly. Pe~focmmg this work off-$R~
0can also be economical by eliminabng the need for a separ~ maing’nam:e area. Unknown

courses, ~o pt"eveat ~ ninon of storm wau=" and tee runoff of spills. Implementation
¯ AJways use secoocim7 coommmcn~ such as a drain pan (x drop clo~ to catch spills or Requirements

leaks when ~moving or clmngmg £1mds. (~) Cmp~f~l
¯ Ptace a uockpi]e of spill cleanup mam’ials wbe~ it wii/be r~adi/y acc~sible.

O O&M Corn

Remove ~ adsorbent ma~z~s/s [xomlxly and ~isposc of lxop~y.
~ Training

¯ Check i~ommg vehicles and equipment (including deriver/m~cs, and mnployee and (~) Suitabili~/for
sulx:ontmcxor vehicle) fo~ leaking oil and fluids. Do no~ a/low leaking vehicles o~ S/opes >$~
equipment oo-si~�.

¯ Segn:gme and n~ycle wa,s~s, such as g~ues, used otl or oil fdu:~
cleaning solutions, automo0ve bau~ies, hydraufic, and trammission fluids.

¯ For a qtfick refermoe oa (fislx)sal alt~’aabves for spe~tc wasu:s, see Table 4.2, CA40,

CA32
¯ corn (ca~ Oa~O

- ~,,~-~a~c~ ~ o~ a R~u~ ~du~. Mana~menf~

Construction Handbook 4 - 26 March, 1993
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ACTIVITY: VEHICLE AND EOUIPMENT MAINTENANCE (Continue)

L]~rrATIONS
¯ Sea0ing v=bicle~=quilx~nt off-site s~ouid be done in coajun~on wire ESC’24 (Stabiliz~ ~omtructJo~ Entrain:e).

OursJoor vehicle or eqmpmem m~nmnam~ ~s a pomnt.~ly signific~m[ source of su~m wamr pollution. A(:tivit~
i caa conta~unat= storm wa~" L~:lud= engine repa~ aad s~’vice, pamcularly ~ging or replacemea[ of fluids, am;I
outdoor eqmpm~nt storage and par~g (dripping ~ngmes). For fur~er infon~non o~ vehicle 0� equipment
see CA30, V~hicle and Equipment Clea~ing, and CA3I, Vehicle and Equipment FuelinE:

~ below is Rm~- iaform~oa if you muU perfona v~hicle O~ equipment maimemm~

Parts at~ often cleaned using solvents such as trichlotoethylene, l,l,l-trichloroetlmne., or methylene chloride. Many o~
these parts cleaners are lam’mful and must be disposed of as a hazardous waste. Reducing the numbe~ of solvents makes
recycling easier and re.cttu:~ ~ wast~ management costs. Often. one solvent can IX:rfotm a job as well as two
different solvents. ALso. if possible, criminate or n~luc.~ the amount of laazardous mate~als and was~ by substituting
no~hazardous or less laazatdom ma~’iais. Fo¢ example, replace clxlonnated organic solvents (1,1.1~
methylene c~oride, etc.) with non-chl~ solvents. Non-chlorinated solvents like kerosene or mmera~ ~pUi~ ate
less toxic and less expensive to dispose of properly. Check list of active ingredients ~ see whether it contains chlori-
nated solvents. The "chlor" term mdicams tttat ~e solvent is cialonnated. ALso, try mbstitutmg a wire ~ for solvents

Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous and non-hazardous wasms
separate~ do not mix used oil and solvent, and keep chlorinated solvents (like l.l,l-trichiomethane) seinu-a~ from noo-
chlorinated solven~ ([ik~ kerosene and mil~tl spirits). Pr~npfly tran~er used flui~ to Ihe pruper wa,s~ or" a~’ycli~g
drums. Don’t leave full drip pans o~ ~ o1~en containers lying around.

Oil f’dters disposed of in trash cans or dumpsters can leak oil and contammam storm warm. Place the oil f’dter in a funnel
over a waste oil recycling drum to drain exce~ oil before disposal Oil filters can also be recycled, ~ your oll
mppfier c~ recyc~r about ~/�fing o~

Do no~ d~spose of exua pa~nt,s and coa~ngs by dumping fiquid onto O~e ground or throwing it ~nto aluminums. Allow
coa~ngs ~o dry ~" ~len ~efore ~ into covered dumpu~s.

S~ cracked bao~rie~ in a non-le~dng se~x~-y container. Do ~his wi~ all cracked b~tmrie~ e~en if you ~mk
acid ba~ drained out. I/you d~p a ba~ryo treat R ~s ff ~t Ls cra~k~d. Put i~ ia~ ~h¢ containment at~a until you

Best Managemen~ Practices and Erosioe Control/v~nual for Construction Sims; Rood Control District of Mancopa
County, AZ, September 1992.

Blueprint fo~ a Clean Bay-Cons~uction-Related Indus~es: Best Management Practices for Storm Wa~. Potlulio~
Prevention; Santa Clara Valley Nonpoint Source PoLlution Control Program, 1992.

Coas~ Noopoint Pollution Control Program: Program Development and Approval Guidance, Working
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ACTIVITY: EMPLOYEFJSUBCONTR~,CTOR TRAINING Objectives

DESCR.U-flON                                              ’
Employe~Jsubeon~cux tramm~, li~ mainmnanc¢ or a piece of ~qmpment, is not so much a best management pracuc¢ as
i,t is a method by which ~o impl~nt BMPs. This fact steer highlights )he imporumc~ of wainmg and of inm~’ating tbe
¢Icmonts of ~mploy~/subeonmac~r a’mnmg from tbe individual sou~c~ conuois into a compmben$ive uaining program
as part of a company’s $~¢m Wa~ PolluOon P~v~ntion ~ (SWPPP).

Tbe specific cmploy(~Jsubcontractor maining aspects of ¢acb of the source controls arc highlighted in tbe individual fact
sheets. The focus of )his fact s~:ct is mo~ gcncra£ and inch)des )he overall objectives and approach fo¢ aasm~ng
¢mployceJsubconmac~r U’aming m storm wa),’r poliuaon pRvcnaon. Accordingly, the organiza~on of this fac~
diffcr~ somewhat h’om )he o)J~r fa~ s~)c~s in )his

OBJECTIVES

¯ Ptomo~ a clear idcntit’mation and ~g o~ the l:)n:)blem, including activities wi)h )he IX)CCnUal ~o

¯ Id(mti~y ~olutioes
¯ P~xno~ ~ploy~’Jsubcontracto¢ owne~Jaip of )h~ problems and Ux: solutions; am;l
¯ Imcg~� ¢mployceJsubcontract~x feedback into umnmg ~ BMP

APPI~OACI~
¯ Inu)gr~� Ixaini~g mga~ling smcm wafer quality management wi)h existing waining programs )hat may be mquucd for

yore- busmcas by o)hcr rcgula~ons such as: rJ~ IlJncsa and Injury Prevention Program (IIPP) (SB 198) (California
Cod~ of Regulations Tide 8, Section 3203). tbe ~ Was~ Operations and Emergency Response
(HAZ’WOPER) smt)dard (29 C’FR 19 I0.120), ~� Spill Prevention Control and Count~mcasur¢ (SPCC) Plan (40
CFR I 12), a~d )he Hazardous IVmmnals Managcmcm P~an (Business Plan) (California Heal)h and Safety Cod~

¯ Busincs,s¢~ particularly sm~llcr on~s that may not be ~gulal~l by Federal, Sta~ or local mgulatiorm, may use
i~orma~on in tl~s Handbook ~ develop a framing program to r~du¢¢ th¢~ ix)(cntiai to pollute s(o~

¯ Us~ tbe quick ~fcrcn(:¢ on disposal almrna~vcs (Table 4.2) to tram cmploy~/subconu.actots in ~ and
mamods for dislx)sal.

CA40
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ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING (Continue)
¯ C_ne~ ’_=~.~_ po=mg the quick refe=~ce ~able ~uad the job si~e
¯ Tram empioyee./subconwac-ton m sumdard operating procedures and spill cleanup techniques d=scribed in U~e fact

sbee~ Employee/subconmactots trained in spill containment and cleanup stiould be preset durm$ the load~g/
tmloadmg and handling of materials.

¯ Perscmne! who use pes~cides stmuld be uained in ~beir us~. The Cafiforma Depar=me~t of Pesticide Regulation and

¯ Proper education of off-si~= �~awacto~ is often overlooked. The conscientious efforts of well trained employed
subconwactors can be lost by tudmowin8 off-sil= conu’acto~ so make sum t~ey a~ well infot’med about what they

..

C~nslruction Handbook                      4.29                          March, 1993
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TABLE 4.2 QUICK REFERENCE - DISPOSAL ALTERNATIVES
(Adopted from Santa Clara County Nonpoint Source Pollution Control Program December 1992)-

All of the waste products on this chart are prohibited from discharge to the storm d~in system. Use this marx to decide which alternative disposal
ALTERNATIVES ARE LISTED LN PRIORITY ORI)ER.

Key: HHW Household hazardous waste (Government-sponsored drop-off events)
POTW Publically Owned Treatment Plant
Reg.Bd. Regional Water Quality Control Board (Oakland)
"Dispose to sanitary sewer" means dispose into sink, toilet, or sanilary sewer clean-out connecfon.
"Dispose as Irash" means dispose in dumpsters or trash containers for pickup and/or eventual disposal in landlill.
"Dispose as hazardous waste" for business/commercial means contract with a hazardous waste hauler to remove and dispose.

~ Disposal PrioritiesGeneral Conslruclion and I ainli~and Utility Maintenance

Excess paiut (oil-l~-~sed) I. l~ecycleircuse.
I. Recycle/reuse.-"-’-----’-----" ~ as hazardous waste.
2. Take to HHW dro..Lr..off.Excess paiut (water-based) !. Recycle/reuse.
. Recycle/reuse.2. Dry residue in caus, dispose as Irash. 91-. Dry residue in cans, dispose as trash.¯ If volume is too much to dry,

3. if volume is too much to dry, take~s haz~’~rdons waste.
HHW drop-offPai,t cleanup (oil-b~tscd)                    Wipe paiul out of brushes, the,:

Wipe paint out of brushes, then:I. Fiher & reuse thi|mers, solvents.
!. Filter & reuse thinners, solvents.~ls h~u’dous waste. 2. Take to HHWP;unI cleanup (water-base.d) Wipe palm out of brushes, then:

¯ --------------. I. Rinse Io sanil~ sewer. Wipe paint out of brushes, then:
I. Rinse to "

~ I. Remove lids~se as trash.
!. Remov~ lids trash.~ (with solvent) ~ as h;~;u’dous waste.
I. Take to HHW dro~-off.Building exterior clem6ng (high- I. Prcvcnl cntry into storm drain and~ressut~ water) remove offsilc

2. Wash omo dirt ;uea, sp,~le in
3. Collect

~ . (e.g. mop up) and
discharoe tO sanil,’u~ sewer                  POTW

Cleaning of building exteriors which I. Use dry cle~ming methodshave HAZARDOUS MATERIALS (e.g. 2. Coulaiu ;rod dispose washwater asmercury, lead) in paints hazardous waste (Suggestion: dry
material first IO r~luce volume)



Table 4.1 (Continued)
Page 2

= General Construction and Painting; Street and Utility Maintenance (cont’d)

Non-haT~u’dous paint scraping/              I. Dry sweep, dispose as trash

~ sand hlaslin~ I. Dry swc~p, disix~ as
HAZARDOUS pah|t scrapin~sand bitting I. Dry sweep, dispose as(e.g. marine paiqls or p~fiqts containing I. D~ sweep. ~ to HHW drop.off

~tin) hazardous waste

Soil from excavations during periods !. Should not b¢ placed in street orwhen storms are forecast
ou paved ,’u’cas

2.Remove fn~n site or backfill by
end of day

3.Cover wilh tm’pauliu or surround
with hay b;dcs, or use other
rmlof/Conlrols

4. Ph|¢e filter mat over storm drain
,1~ Nole." Thoroughly sweep following removal of
, dirt in all four aher|latives.

~ Soil from excavations placed on paved
I. Keep material out of storm conveyancesurfaces during periods when storms a~ not

syslcms ~md thoroughly remove viaforecast swecpi||g following removal of dirt

Cleaning succLs in consL,’uction areas I. Dry sweep mid minimize tracking of
mud

2.Use silt ix~|ds and/or si~nil~ po[lutant
reduc|io|l Icclmiqucs when flushing

Soil erosion, sediments                      I. Cove~ dis|urbcd soils, use erosion

COllLrols, bh~k entry Io storm drain.
2. Sccd or_pla,t immcdia(cly

Fresh cement, grout, morta~                I. Use/reuse excess
~ !. Usc./reuse excess~ to

~ Washwater from colK:relP./lllOl-i.-~r I. Wash OlllO dirt ~ca, sp;~le in
l. Wash onto dirt area, spade in(etc.) cleanup 2. Pu,np and remove to appropriate
2. Pump m~d remove to approlxia~�disposal/acility disposal facilityWaler to sanitm-Z sew¢~"          POTW                    waler to sani~ary_._sewer

C:) Aggn:gate wash from driveway/patio i. Wash onto di~ area, spade in�,,.) construction I. Wash onto dirt area, spade in
4~ 2. Pump and remove to appropriate

2. Pump and rcmov¢ to appropriam4~, disposal facility

3. Settle, pump water to sanitary



C               L)
T~ble 4.1 (Cominued)

P~ge

Dis osal Priorities
General Construction and Painting; Street and Utility Maintenance (cont’d)

Rinsewater from concrele mixing trucks      I. Return truck to yard for rinsing
into pond or dirt area

2.At construc0on site, wash into pond
or dirt area

Non-hazardous conslruction and Recycle/reuse (concrCle, wood, elc.) I. Recycle/reuse (concrele, wood, etc.demolilion debris as h-ash
.___.___.___ ~ as washHnzardous demolition and I. Dispose as h,’~ardous wasleconsuuction debris (e.g. asbestos) I. Do not altempt to remove yourself.

Contact asbestos removal service for
safe removal and disposal

2.Ve~j small amom~ls (less than 5 Ibs)
may be donble-wral~d in plastic and
~m m Haw dro~offSaw-on! slurry                           I. Use dry culling technique and sweep

up residue
2. Vacuum slurry and dispose off-sile.
3. Block Slorm drain or berm with low

weir ,as nccess~u-y to ,allow mosl solids
Io settle. Shovel OUl gullets; dispose
residue !o din area, construction yard
or landfill.

Co~struclion dewaleri||g I. Recycle/Reuse(Nonturbid, uncom:uninaled 1groundwater) 2. Discharge Io slorm drain
Construclion dewaleri||g (Other than !. Rccycl~reusenonturbid, unconh’uninaled groundwater) 2. Discharge to sanitary sewer POTW3. As approprialc, treat prior to

d~ain
~Potable mile! wasle !. Le~ing comlxmy shall dispose

----------- to sanit,’u’y sewer at POTW POTW
Leaks from ga~’oage dumpslers !.Collect, conl~n leaking ma!erial.

Eliminate leak, "keep covered,
relum Io leasing company for
immediale repair

2. If dumpster is used for liquid
wasle, use plastic liner



Table 4.1 (Continued)
page 4

Dis o~al PrioritiesGeneral Construction and Paintinll; Slreet and Utility Maintenance (cont’d)

Leaks from conslructio~ debris bins          I. IIIsure tha! bills ar~ used for dq~

nonh~lz~irdous malc~ials only
{Suggestion: Fencing, covering I~elp

~misu~)
Dumpster cleaning water                   I. Cle,’m a! dumps~e[ owner’s facility

ard discharge w~le Ihrough grease
inlerceplo~ Io s~milary scwe¥ POTW2. Cle,-u| on sile ~md discharge through

~ ~or Io sanilary sew~
,C,,le~n!.g driveways, paved areas * I. Sweep a~l dispose as trash

I. Sweep and dispos~ as trash (D~ cleaning~pcoal Focus - Restaurant alleys Grocery (Dry tie, ruing
only).dmnpsler ~eas) 2. For vehicle leaks, reslaurandgrocery

2. For vehicle leaks, follow,’alleys, follow this 3-slep process:
3-slepa. Clean up leaks with rags or
a. Clean up le,’dcs with rags or

b. Sweep, using gmnulm" absorbenls; dispose as hazardot~
wasI¢.absorbcn! malcrial (cat liller),                              b. Sweep, using g~,lnular

c. Mop and dispose of mopwalcr Io                           absorbent malerial (Cal litter).¯ No~e: Loc;d drought ordin~mccs may ~mil,~y sewer (or collccl rinsewaler
c. Mop and dispose ofconulin addilio~tal rcstriclions ;u~d pump IO the smlil;u’y sewer).

3. Samc ,’Is 2 above, bu! with rinsewaler Io sanilal3t
(2c)(no s~x~d Io slonn drain.

Sle~n cle~ing of sidewalks, plazas *         I. Collec! all w;llcr ,~ld pump to s,’milal3,
s~wer.

2. Follow this 3-slep process:
a. CIc~ oil leaks with rags or

",~Jsorbcnts¯ N~e: Local drought ordin,-mces may b. Sweep (Use dry absod3e,~t as needed)conumt ad._~dilio~:,l rcslriclions c. Use no soa , disch~e to slonn drain
Poutble waler/Im¢ flushing I. Dcaclivale chlorine byHyde, m! Icsting maximizing time waler will travel

before rcachhl_~, crocks
Super-chlonnaled (above ! ppm) wal~. I. Discharge Io s;milary sewerfrom line flushing 2. Complete dcchlofinalJon required

I~fore discharge Io slorm drain



Table 4.1 (Continued)
Page 5

Landscape/Garden Maintenance

Pesticides                               I. Use up. Rinse containers use                            I. Use up. Rinse conlainers, use

rinsewater as producL Dispose
rinsewatet as pesticide. Disposerinsed couufiners as flash rinsed container as trash.2. Dispose uaused pesticide as

2. Take unused pesticide to liHW drop-~ Jl;~ardous WaSle offGarden clippings
~. Coinpos! I. Compost~ . Take Io Landfill

~ as flash.Tree trimming I. Chip if necessary, before
I. Chip if necessary, before composlingcoin Isli~ or rec clin~                                 ~

Swimming pool, spa, fountain water I. I~) nca use |neu|l-based algicides (i.e.(emp~yiug) I. Do no! use metal-based algicides (i.e.Copper Sulfiite)

~ Copper Sulfilte)¯ Recycle/reuse (e.g. irrigalion)
~2. ~Recycle/reuse (e.g. irrigation). Dclennine chlorine residual = 0, wait
.L octenni||� chlorine ~sidual = 0, wait24 hours and then diseharge to stocm drain.PO~._._._~ 24 hours and then discth’wge Io slo~n drain.

Acid or odler pool/spa/fountain cleaning       I. Ncutr~iz¢ and discharge to sanih’try
sewer                                     POTW

Swimming pool, spa filter backwash          I. Reuse for i~igaliou                                      l. Use fo~ I~mdscape irriga6ou

~. Dispose on dirl area
2. Dispose on dirt area¯ Settle, ~se to saniu ry sewer 3. Selt/e~se to S,’miL’W~ sewerVehicle Wastes

Used mo~o~ oil                           I. Use secoe|d~wy conlain|nent while                         I. Put out for curbside recycling pickup
slt~ing, send IO recycler,                                    where av,’filable

2.Take to Recycling Facilily o¢ auto
service facilily wid~ recycling p~gram

3. Take to HHW events accel~ing motor oilAntifreeze                               I. Use secondary conlaimnenl while

sl~wine, send to rec cler. I. Take to Recycling Facility

Olher vehicle fluids and solvents            I. Dispose as "hazardous waste                             1. Take to HHW event

Automobile batteries I. Send to aulo bauery recycle~
2. Take to Recycling Center ~. Exchange at retail out/el. Take to Recycling Facilily or HHW event

where batteries are accelaed
Molo~ home/co~structkm trailer waste        I. Use holding tmlk. Dispose to                            I. Use holding tank, dispose to sanitary

smfiutry sewer
SeW¢l’.



Table 4.1 (Continued)
Page 6

Disposal Priorilies
Vehicle Wastes (c~nt’d)

Vehicle Washing !. Recycle
1. Take to Commercial Car Wash.2. Discharge to sanit,-u-y PO’I3V 2. Wash over lawn or dirt areasewer, never to slorm drain
3. If s~’~p is used, use a buCk¢l for soapy

water and discharge remaining soapy
wa~ to sanitary sewer.

Mobile Vehicle Washing I. Collccl washwaler and disch~ge to
------------- s~u~iu~._._._._~.~ ~wcr. POTW
Rinsewalcr from dusl removal al new car I. Di,~h~gc Io s:mil,’u), sewerfleets 2. If rinsing dust from exterior surfaces

fn~m apl~arancc purposes, use no soap
------------- (waler only); di.~harge to slonn drain. POTW
Vehicle leaks al Vehicle Rep,~ir Facililies Follow Ibis 3-slep process."

I. Cicero up Ic~s with rags or absorbems
2.Sweep, using g~,mular absorbent

malerial (cat liller)
3. Mop mtd dispose of mopwater to
~ SCW£f.

Other Wastes

C~u’pc! cleamng solulitms & o0~er I. Disp~ to sanilary s~wermobile washing services POTW I. Dispo~ to s,’mitary sewer

Roof dr,’u,ls                               I. If roof is comaminated wilh

mduslri;tl W~lSle products,
di.~h~g¢ to .~mil~u’y sewer

2. If no conlamiluttion is present,
di~hargc Io sto~n drain

Cooling water I. Recycle/reuseAir co~v.Jilioni~ condensale 2. Discharee Io s,’u|it,’wy__sewer
Pumped grouudwaler, infillration/

~. Recycle/reuse (landscaping, elc.) Reg. Bd.foundalioa drainage (comami||ated) . Treat if necessao,; disch~ge to
s,’m ilary ~wer POTW3. Treat and discharge Io storm drain Re . B_.~g.:_~.Fwe fighting flows                        If conlamination is present. Fire Dept.

will atlempl to prevent flow to sire,am
or SlO~n drain

_)



Table 4.1 (Continued)
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i Other Wastes (cont’d)
---------.--_ -----.-.------Kitchen Grease I. Provide second~uy conb’~inmcnt, collect,

!. Collec~ iofidify, dispose as trashsend to rccylcr. POTW:2. Providc secondary containment, collect,
--------.-- scnd to._.~~TW via haulcr.
Rcslaurant cl¢,’ming of fkx)r mats, !. Clean inside building with disch,’u’g¢cxhausl filters, etc.

through grease trap to sanitary sewer.
2. Clean oulsid¢ in container o~ bcrmed

---------- area with disch:u-~e Io saniuw~,.sew~r.
Clean-up waslewale~ fn3m sew~" back-up I. Follow this procedure:

a. Block storm drain, conlain, coll~cl,
and relurn spilled mal¢rial to the
sani~,y sewer.

b. Block storm dra~n, rinse remaining
material to colleoion point and
pump to sanitav/sew~. (no rinse-
wate~ may flow to slorm drain)





5. BMPs FOR EROSION AND SEDIMENTATION CONTROL

,
Tills chapter

: INFRODUCTION descfihes specific BMPs for Erosion andBest SedimentationManagement
Practices (BMPs) Sit~ Planning Consideratio~fo~ common consu’uction activities that result in ESCI Schedulingerosion of the construction site and the ESC2 Pr~sc~’vation of Exis~£generation of sedimen( which impacts Vegetation

waterways and off-site property. Chapter 2 I~
you through the steps of identifying activities at Vegetative Stabilizmtlon
your site tha~ can cause erosion, while Chapter 3 ESCI0 Seeding and Planting
provided guidance with BMP selection. This ESCll Mulching
chapter will provide you with the BMPs that
bes[ fit your site’s no,Is. Physk~l

ESC21 Dust ControlEach fact sheet contains a cover sh~t with:
ESC22 Temporary Su~am Crossing
ESC23 Construction Road Stabilization¯ A description of the BMP ESC24 Stabilized Consa’uction¯ Suitable Applications

* Insmllation/Applicatio~ Criteria Dlv~rslon ~ Runoff
" Requirements F~C30 ~ Dike

- Costs, including capital costs, and ESC31 Temporary Drains and Swalc~
operations and maintenance (O&M) F~C32 Slope Drain
Maintenance (including administrative
and staffing) Vel~:lty Reduc:t/on

ESC41 Ch~ck Dams
The side bar presents information on which ESC42 Slope Roughening/Tin-racing
BMP objective applies, targeted constituents,

Sediment Tr~pping/Filt~ringand an indication of the level of effort and costs ESCS0 Siltto implement. The remainder of the fact sheet ESCSI Straw Bale BarrY"provides furt~r information on some or all of ESC52 Sand Bag Barrierthese ~pics, and provides references for ESC53 Brush or Rock
additional guidelines. ESC54 Storm Drain Inlet Pro~caco

ESC55 Sediment Trap
Sizing and design criteria for erosion and ESC56 Sediment Basin
sedimentation control may be standardized for
each local area. This handbook cannot develop
specific sizing criteria for all topographies and year, 24-hour storm. Sizing criteria given inclimates in California. Many local agencies this handbook assume that such a storm wouldhave developed such criteria and should he result in 0.042 ac-ft/ac, of runoff (0.5 inches ofconsulted hefore sizing specific BMPs. A runoff). This should be appropriate for sizingcommon design storm for sizing temporary controls in most areas. Keep in mind that O~.seerosion and sedimentation con~’ols is a two- controls must also be able to safely cont~i.q
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V
convey storms larger than the design storm fo~

O
erosion and sediment control ~

These BMP fact sheets are suitable fo~ inclusion Lin many SWPPPs for erosion and sedimentation
conu’ol, They may be use~ to supplement and
provide details for erosion an~ sedimentation
controls shown on the projec~ site map:.- In all ~.-
cases, however, local erosion and segmentation

1
criteria and s~anc~s supersede the suggested
criteria on these fact sheets.

BMPs fact sheets are provided for each of tl~ 2
following BMP categories, and ar~ consistent
with Wori~eet 5 in ~ 2.
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TABLE $.1 EROSION AND SEDIMENT CONTROL AND BMP OBJECTIVES

BMP OBJECFIVES

~ GOOD MINIMIZE STABILIZE SLOPES CONTROL CONTROLHOUSE. CONTAIN    DISTURBED DISTURBED AND SITE INTERNAL~ BMP CATEGORY
KEEPING WASTE AREA AREA CHANNELS PERIMETER EROSION~ Site Planning Considerations

__ ~Slal)llizalion

ssc~_.__L~

~ ~C23 Co~slrUClion RoM Slabilizatio,i
~C24

Diversion of Runoff
2S C 3__._~0 Earth Dike

$c3..__L ~ Draias and Swales
sc3___L.2 S~o_~_~.
~ ~educlion
$C40 Ou~lel
~c4__..L Chect Dams (see ESC 53
 c4._L2



~ BMP OBJECTIVES

PRA CTlCE PROTECT~ GOOD MINIMIZE STABILIZE SLOPES CONTROL CONTROL
BblP (~AI’EGOR¥

HOUSE- CONTAIN DISTURBED DIS’I~URBED AND SITE INTERNAL

~ KEEPING WASTE AREA AREA CHANNELS PERIMLIEI EROSION
Sediment Trapplng/FllI~.’i-~

ESCS0 Si~I F~nce
~/, ~,

ESC52 Sand Ba~ Ba~ri~ j

L ESC54 Storm Drain Inlet Pro~e_-,~_’,on
~, ~,ESC55 Sc(li,i-,~,,t Trap .j,

Sediment Basin
~,



BMP: SCHEDULING ObjecUve~ V
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BMP: PRESERVATION OF EXISTING VEGETATION                     Objectives

Homekeeplng

Contain Wuta

~z, DI, turbed~e~

GENERAL DESCP, J~I-ION
Targeted Pollutant~Carefully p~mned IXeservation ofexi~ting vegetation minimizes the potent~l of removing

¯ Sedimentor injuring ex~ng m~es, vines, shrubs and/or grasses ~ serve as erosion conm3is.

SUITABLE APPLICATIONS
(~) raxk:Ar~as within site where no construction activity occur~ or occurs at a ~ date.
(~) 011 & Gr~e~e¯ Sensitive areas where natural vegetation exist and should be IXeSe~ved. such as: smep

slope.s, watercourses, and building sites in wooded areas. (~) Floatable li~ter~i~¯ Ar~s where local, state a~d federal govemmcm requires preservation, such as: vcr~J
(~ Other CopJttllCtlonpools, wctlal3ds, mattes, cegla~ oak Irees, elc.

Waste

INSTALLATION/APPLICATION CRITER/A
¯Clearly mark. flag or fence vegetm.ion or areas where vegetation should be preserved.

¯ Prepare landscaping plans which include as much exisimg vegetaUon as possible andO
~lP ~

suae proper care of this vegetation both during and after consu’ucUon. Unknown Im#~et
¯ Define and protect with ben~ fencing, signs, etc., a setback area from vegetaUon to

Implementationbe p~scrved. Setback area size ,should be based on the location, species, size, age and
R~qu|mnmnt~potentiaJ impact of adjm~nt construction activities or permanent improvements.

¯ Proposed lands~ing plans which do not include plant species that compete with the    ~O capital ¢o~te

existing vegeta~on.
¯ Do not O&Mlocate �on~ruction uaffic routes, spoil piles, etc., where significant adverse

ilapaCt m e.xiat~g vegetatioll my o¢~.

¯ Ma~tonance ¯ Suitability for
¯ Slope~ >5%Inspecuon and main~ce requiP.ments for lxotection of vegetation am low.

During construction the limits of g~ling or disturbance should be clearly marked

Irriga~on or maintenance of native tree~ or v~ge~ation should conform to specifi-
cations on ~ Landscape Plan.

¯ Cost ¯ High (~ Low
There is LiuJe cost associated with preserving exisimg vegeta~on it" properly ---’--’-----planned during the pro~ec~ design, and may yield aeuJ3ctic benefits which

ESC2
LIMITATIONS                                       ’
¯ Requi~ forward planning by the owner/developer, contractor and design staff’,

st~

¯ For sit~ w~th dive~ topography, it is often difficult and expensive to save existing
Ixces while grin:ring the site satisf,~y for the planned development.                Be

Mana~ement~
Practice$~"l
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Additional Information -- Preservation of Existing Vegetation

The be~ way to prevent excessive erosion is to r~x dis~’b ~he land. On a consu’tK:~ si~.,, where extensive land
disuu’l~ancc is neccs.~ry, a re.,~.~ble BMP would be to not disu~rb land m sex~s~tive areas of ~h¢ site which need not be
alu~’ed for the project to be viable (e.g, ~ w~uercourse~ steep slopes), and to dnsign the si~,- to incorporate particu-
larly uruque or de~u~able ex~sung vegetation into the site landsc~ing plan. Cl~-u-ly marking and leaving a buffer area
~und ~ unique areas w~l Ix~ help to preserve these areas as well as take ~wlvantage of nato~ en~ion Ix~vontiou
and sediment trapping in r~,ra~ly vegetam.d me.as.

~g vegetauon to be preserved on ~e site must be protec~l from mechanical a~d o~er injury while the land is
being clevelop~L The purpose of protect~g e~.sting vegetauon is to insure the survival of desirable vegetation for
shade, beautification, and en~ion protection. Matu~ vegetauon ~ extensive root systems that help to hOld soil in
~iace, thus reducing erosion. ALso, veget,~tion hel~ to keep soil L"om drying rapidly and becoming susceptible to
erosion. To ~£ectively save exi.~ing vegetahon, no disturbances of any kind shOuld be al/owed within a defined area
around ~e vegeu~tion. For u’ees, no construction acuvity should occur within ~ drip Line of the tree.

The following �~-iteria may be used for deciding which vegetstion will remain o~ the sire:
¯ ~ti¢ value~: Considerauon should be given to foliage, flowering l~bits, be,’k and crown characteristics (for

tn~).

¯ Life span ~ trees: Short-lived ~ees need not be ~
¯ Enviro~ment,-d values: Habit~ screening; and bu/Te~.
¯ Suclde~ exposure: Save veg~au.ion which grows in dire~ sunlight ~ is ~ble ~o withstand ~ beat fnxn

prot~osed buiJdings and pavement.
¯ Space needed: S~fic~ent space must be provided between the vegetation and any sm~-tures, elect� and ~ephooe

lines, wau~- and sewer ~ driveways and streets. Mark trees and shrubs with bright paint or riblxx~ so the~ is no
doubt as to which ~ and shrubs ~ to be le£t and prou~�~ from damage during �oostruction.

Saving existing vegetation and mann~ trees on-site, beauti~es the area and may save money by reducing new Inndsc~>.

, Preserving and protecting existing vegetation can often result in mo~ stable soil conditions during construction. Careful
site p~L,~g and ident~qcatio~ or" planting~ to pre-~erve can provide erosion a~l sedixnentation controis during construe.
t/on. and conu’ibute to the ~es~eUcs of the development. For example, in Sacramento County a tree ordinance I~ been
adopted that protects the nauve Calit’~nia Oak m~�. Provisions to prolcct ~ tree and its roo~ sys~m during consm~¢tion

grading or coos~ s~arage within ~ ~ dripli~ is ~owed.

[nst~ II~ tion/Annli~n 6~n
Building site~ may be planned to integrate existing vegetation and m~e~. Conswac~jon impacts must be considered.
Trench width for pipe construe-don projects and the locauon or" permanent st~ucnm~, such as buildings, needs to be
¢onsidesed when IXe.serving existing vegetation, including matu~ trees and their root system. Native vegetation should
be preserved sinc~ it is able to xL~ot to the cLimaw_ The USDA Soil Conservation Service should be ¢ontac~d about
existing vegeu~ion for sites ~h.’oughout Cafifornia. Mature trees ~ze genera/ly preferable to newly planted trees because
of the grea~- soiJ s~biLiz~on provided by the extensive root system of a mature ~

ESb"2
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Additional Information -- Preservat!on of Existing Vegetation

M¢~ fo~ pn~c~ ~n~ ve~e~uioe and a~es:
¯ Stake off rcc~ sys~m Limits (drip line of frye). Some c~untie$ limit co~,truc~m within 5 feet of the tr~e drip line.
" Fence off ~hc area u> bc pr--~=~vcd ~ akmg the ~ee drip li~e.

¯ Tree wells and reining w~lh (p~m~men0 help p~e~erve e.xis~g vege~,a~oe, bu~ mu~ t~ large enough ~o
roo~ s~s~m (~ee bebw).

Be~ Managemem Pr~-nic~ and F.ro~im Corral lv~aual £o~ Co~uruction $i~s, Flood Control DisW.c~ of lv~mcvpa
Count/, Ar~ Sepu:mbe~ 1992.

Coune/of Sa~amen~ Tr~e Pr~erva~ioe On~nance - $e~ 1981.

Su~mwa~ Iv~n~gemen~ Wa~r £o~ ~h~ Pug¢~ So~xi l~sin, W~d~ing~e St~e IX-penmen� o£ Ecolo~, TI~ Technical
M~uual. Feb~ttary 1992, Publication # 91-7~.

Wa~r Qu~t~ Manab,~nen~ P~m fo~ ~e ~ Tahoe Region, Volume 1~ Handbook of lVL~agemen~ Prac~.~, Tahoe
Regional Planning Agency. Nov~mb~" 1988.
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BMP: SEEDING AND PLANTING Objectlve~ V

Seeding of grasses and plantings of m~s, shml~, ~ and ground ~ pn)v~k~ ling-
¯ S~di~ -~nn s~bilization of soil. In some areas, with suitable ctixnatc~ grasses can be plan=d for

’ SUTI’A~BLE APPLICATIONS ~ r~rk~ ~
0

¯ Spoilpi~e~
¯ Vegem~l swale~                                             ¯

¯ S~ tm~. 0

~~/~~ON ~                              Implmn~n

T~ ~

¯ ~ F~ ~~ ~~ ~ ~ ~g~m ~

L ~ Hi~h 0 Low

. ESC O
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BMP: SEEDING AND PLANTING (Continue) V

- ~ S~~~f~s~~.
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Additional Information -- Seeding and Planting V

Pea~anent seeding of grasses, sodding, xnd plant~g of trees, stu~bs, vines ~ ground covet~ cxn pmvick long-te~m 0stab~on of soiL Permanent seeding and planting cont~bu~s to long-term site aesthet~ and helps mdoc~ ~iou by

L
geducmg t~ velocity of nmoff, afiowmg mfilwauon to occur, fdten~g sediments, a~d by holding soft pm’~¢l~s in place.

Seeding and planting should be appfied as soon as final g~dmg ~s done to all gnided and ¢lemed a~as of th~
Lion sit~ wl~e plant cover is uJtm~t~ly des~r~cL For example, vegetauon may be established a~ong landscaped ¢omck~
~ buft’~ zones wbem they may act as filt~- strips (see TC~ in Chapter 5 of t~e ~umcipaJ Handbook). Additiouafiy.
vegeta~l swide~, steep and/or rocicY go~es aud sueam bangs ca~ atso serve as approprmte areas fo~ seeding and
pbmtmgs.

Instal 1~ ~ c~r~Av~li~ tlon (~Hteri~,

2App~ica~on of apWc~.at~ vcget~.~n must cous~d~. ~ seedbed ~ plant~ecL proper seasot~ planting t~ae~, wa~r
r~lUU~ments f~z~r mqtUr~’m~nu atKt ava~l~ility of the select~! veget,~ion w~tl~n t~ project’s mg~on. Permanent
plantings ctu~g t~ construction stage of projects t~u~ ca~fu! coot~tinatg~ 6etweea ~ local agency iaspectc~
proje~ m~,aag~x, construction maaage~o and 1~ conuactor. Pt¢~co~ f~ coordination and impl~m~atafioa
proc~’~ t~ga~tmg s~t~ acce.~, coasmg~n stag~g, and ~o~. and loug-te~m plan~g ~ ~ould ~e d~v~loped
~o t~ c~as~uct~a bid ~ ~ po~bl~ ~ pmc~:ols s~tld be e~,~hed by and mmmn t~ mspon~Ml~ty of

Because of the many available types of plam~ and g~und c~ver~ and becau~ site condh~ons aad land use vary so wkk~y
w~t~ia Ca~om~ a set of g~:rai gugtelmes is included fo~ ~sg~,~on/applic~x~ of ~ ~ an6 shru~
and gmuad cover~ ~-fowev~, your i~:al mum¢~pa~ty, So~l ¢ons=’va~ion Serv~ agricult~’a~ ext~ntg~n, o~ otto"

~t soiJ ,st~bi,~on fo~ distufoed atea~. In generiC, graxs~ l~vid~ low m~mtemmce to are~ t~at ~ve been
¢ie=ed, gnx~ and m~icaUy

"[~ selection of the g~ass type is determined by rig climax, imgation, mow.rag fzequen~, n~!~!e~n,’~ e, ffort and soiJ-
bed contritions. AJthough gntsses provide quicg g~mmatiou a~d t’~pid grow~tt, they aJso have a xl~allow r~t system a~l

tJxte rot as effe~tiv~ i~ s~b~g deep soiJs, wlz~ tree~ stu’ubs a~d deep roo~ ground ~overs may be m~e approw~
S~ve~ grasses a~e adaptable to the va~ous Ca~onUa �Lima,s. The figure at the end of these fact sheets shows appro-
prmte grasses f~. zegions within C, xti/’o~nia. BIo: gzxss is weJJ adapted ~J~wugbout ~al~omia except for in the va~ey
regions. The blue grass is found on dry, sxndy so~ls that have good dgam~ge~ Bermuda ~ on the other ha~d ~s well
adapted in ti~ v~ley region whe~ soils ate dry, ¢oms~ a~ heavier. Si~:~k: seed m~x and/of varietw, s for ~ site
should b~ pt~vkied by ~m approved/qmdified pixnt mater, s spegialJ~
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Additional Information -- Seeding and Flaming

The folJowing steps slmuld be followed to tm, u~ ~ Bttm~t:
1. Select tJae prt~et gra~s for the tite~
2. Prel~m the seedbed; soil should be fe~ilized and ccmtain good topsoil or soil at ~ a ~ 1 or ~ sl~.
3. B~ the seedmgs m the ia~ fail or early spring. In the late fall. seedmg$ sttould be planted by had- September

to have established gra~ by the October rainy seasoe.
4. Initial imgmion will be required often for most grassy, with folJow-up imgat~m and fertilization as needed.

Muic~3mg may be rt~iuir~d in dry clima~ or during drought yea~.

Trte~ & Shruim

Trees and sim~bs‘ when ixt~rly selected, are low maintmutnce pLtmtings that stabilize adjacent soils, moderate the
adjacent mmperamres, toter atr potlutunts‘ and serve as a bemer to urind. Some de.qrable characteristics to conside~ in
setecting ~ and shrubs include: vigor, species, age, size and s~pe, and use as a wildlife food source and habitat.

Trees and shrubs to be saved should be clearly marked so that no cotx~u’uction activity will take place witifin the ch~pline
of the plant. The sites for new plantings ~3uid be evaluamd. Consider the prior use of the land: adverse soil co~itiom
such as poor drainage or acidity;, e:tposure to wind; tem~ extremes; location of utilities, imved area& and security
lighting and traff�c im~blenu.

Ttme of Year. Late fall thrtmgh winter (November to February) is the p~fen’ed time for transplanting in meet of

Prelmratioo - Pmfx~ digging ofa treeds~’ub includes the ¢tmserv~on of as much of the root systeaa as IX~ible. Scil
adhering to the ruot~ ~ be damp when the t~e i~ dug. ami kept moist until re-pLanting. The soil ball dxmJd be 12
incus in diatneter for each inch of diamet~, of the tnmJc.

comtruct~ stramsy with permanent v,getatmu.

Suplxrdng the trunk - Many newly planted trtms/sArubs need artificiai support to prevent excessive swaying.

the tree si~tld be wa~m~ deeply, but not ot’tmL Mulching around the base of the tree is helpful in preventing roots from
drying out.

Vines & Ground tT~v~t-~

Vine,, ground covet~ and low growing pla~ that c~m quicldy sptxad, come in many types‘ colot~, and growth habits.
Some are stmable only as part of a retail maintained landscape aria. while some can stabilize large areas with litlle
maintenanct. Flowe~, which provide litile long.turin emsioe �ot~t~ol may be planted to add color and varietal appear-

i ~,~SClO
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Additional Information -- Seeding and Planting

by eqmpment is ~he mos~ obwous l:m~|em, but damage is aL~o caused by nxx $1ress from filling, cxcava~a, or

L¯ Temlxx’ary se~Iing can o~ly b~ viable wh~ sdequaze l~me is available for plains so gnaw md eslablish.
¯ Over f~a.mg of plants may cause lx~lution or" s~nn wa~ runoff.
¯ ~ ~tu~e m~d supply may be limiflnI.

Best Manag~en~ Pr~ices and Erosion Control Mmual for Consm~ction $i~ Flood Contn~ Distrkx of M~copa
County, r~p~nlx~ 1992.

2"Dr~. Sediment~on and Erosion Control, An lnven~v/of Cun~nt Pr~ic~s", U.$~.P.A.. April, 1990.

Guides for Emskm md Sedin~nt Controls in Ca~on~ USDA Soils Comerva~e Service. Imua, y 1991.

Conn.! Disn~ Denver, Colorado.

Manual ol’ Smndmis o/’ F-aosion md Sediment Control Measur~ Associmion ~ Bay A~a Govenunems, Jun 1981.

Proposed Guidaa~ Specifying lVLmagement Me~.~ue~ for So~�~ of Nonpoint Pollution in Com~al Waters, Work
~ Work~g ~qxr, USF.PA. Ap~

St~xmw~er M~u~gement W~r for ti~ Puget Sound Basin, Wss~ng~n S~ Depsrm~t of F.~logy, The T~

ESCIO

Comtructioo l~ndbook
$ - 15 "- March, 19~J
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Additional Information -- Geotextlles and Mats

Site Preparation: A~le~ ~b¢ site has been s~aped and graded to ~be approved design, p~pare a ~riable seed bed rela-
tively free/zorn clods and mck.s more ~ I inches m diameter and any for~gn m,~naJ ~a will prevent contact of ~bc

Pl~ntin~: FenLLize and seed in accordance wi~b seeding spec~fica[ions or ot~er types of landscaping pla~s. When using
ju~e mamng on a seeded area, apply approx~a~ely ball the seed before laying the ma[ and ~be remainder ~er laying
~ The protective mau.mg can be la~d ove~ areas wb~e grass has been planted and the seedlings bare emerged. Wbe~
vines o¢ o~ber ground �ove~ ate m be plan~J, lay t2~e prol~ive ma~ng t’~st and then plant R~ougb ma~l~ng
m de~g~ of planting.

Erosion $~op~: Erosion stops a~e made of gla.ss fiber strips, excelsior mapJng s~ps or I~gb~-~’olded ~ute mar~mg blanket
o~ stops for use on ~ bigbJy er~ible watercourse. The stops ate placed m narrow ~rencbes six to twelve inches
deep am)ss ~be cJ~tme! and left I]u~ w~th ~be sod suzface. They ate to cover ~ full cm~ss section or" designed flow.

Laytn~ ~nd Securing Matting: Bet’on~ laying ~h¢ mal~ng, all e~os~on s~ops sbo,~id be ~ns~,~Jled and ~be friable seed bed
made/fee born cl(xls, roci~ and tools. TM surface upon which I~e separa~on fabric will be placed should be compacled
a~l finished a~ding to ~be r~luLmments ot~ the manufactuzer’$

Most ma~ng comes wi~b the manut’a~tu~r’s recommendations for inst,~dJat3on. Mos~ channels will requite muJLipl¢
widLbs o/mauang, and ~e ma~tmg should be unrolled star~g a[ the upper end of the channel, allowing a fou~ inch
overlap of m,~mgs aJo~g the center of [be channel. To s~cure, bu~y Lbe top en~s of Lbe ma~ing in a nan’ow ~’ncb, a
minimum of s~x inches deep. B~ tzencb a~d romp fu-mJy to c~nform u) cba~neJ cross sector. Secu~ wi~h a row of
s~,~)l~s about fo~ inches down slope/rcm the Izencb with slaples t~veiv¢ ~ apml.

Wbe~ matting crosses erosion stops, reinforce with a double row of st,%oles at ~ix inch spacing, using a slagge~l pauem
on either s~le of ~e e~s~o~ s~)p. ’Arben the mal~g is overlapped, ~be dLscbarge end of ~� mal~g finer should be
similazly secuz~l wkb a double mw or" staple~.

Mecl~nica] or manuaJ laydown equipment should be cap~ble of handling full roiJ$ of fabric, and laying Lbe fabric
smoothly, w~tbout wri.,~es c~ folds. The equipment should meet Lbe fabric manufacvare~’s recommendations or eq~iva.

~ ~ Check the following after the mat3ng is installed:

Prop~ly ins~aJ]ed matl~ng~ pmv~le excellent erosion control but do so a~ relatively bigb cost. This bigb cos~ typicaJly
limits ~be use o~ makings to a~ea~ or" concenu~l cJ~annei flow and s~eep slopes.

InstaJlaLion is crit~:al and reqtm~s experienc~l co~macto~ Toe conu’a~ should install the mau~ng material in such a

and e~osion ~ occur beneat~ I~e martial Ultraviolet pro~ction may be requLr~l o~ some geo~x~es. Mating
si~ngLbs and uses vary; ~be manufacturer’s specifica~o~ should be followed.
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Additional Information --- == U== V

0
~ BURY THE UP-CHANNEL F.NO OF TFI~                                                           L
NET ~N A 12" DEEP TRENCH. TAMP TI-~ SOIL FIRMLY.
STAPLE AT 12" INTERVALS ACROSS THE NET.

JOINING STRIPS,    INSERT THE NEW ROLL OR NET
IN A TRENCH. AS WITH THE ANCHOR SLOT. OVERLAP
THE UP-CHANNEL END OF THE PREVIOUS ROLL 18" ANO
TURN THE ENO OF THE PREVIOUS ROLL. JUST BELOW THEANCHOR SLOT. LEAVING 6" OVERLAP.

INSERT A FOLD OF THE NET INTO A 6" TRENCH AND
TRAMP FIRMLY. STAPLE AT 12" INTERVALS ACROSS THE
NET. LAY THE NET SMOOTHLY ON THE SURFACE OF THE
SOIL - DO NOT STRETCH THE NET. AND DO NOT ALLOW
WR~LES.

ANCHORING ENOS AT STRUCTURES~
PLACE THE END OF THE NET IN
A 12" SLOT ON THE UP-CHANNEL
SIDE OF THE STRUCTURE.
FILL THE TRENCH AND TAMP FIRMLY.
ROLL THE NET UP THE CHANNEL.
PLACE STAPLES AT 12" INTERVALS
ALONG THE ANCHOR END OF
NET.

INSTALLATION OF NETTING AND MATTINg’
I =.~SC20

Cor=stz’uction [~andboek                       $ " ~                           M~’d~ 1993
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¯ I ESC:20
ORENTATION OF NET’I"~(~ AND MATTIN~

I ~
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VBMP: DUST CONTROLS Objecth~,

G.~RAL DESCP.~-rlON
Du~ coe~ol ~--asu~s a~e used ~o slab~ so~ f~m w~xl e~oe, a~d ~duc~ du~ Targeted PoiI~

~,~o~s ESC21

; R0034447
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VAdditional Information -- Dust Conlrol$

0
¯ Seeding and Plantings (ESC 10)
¯ Mulching (ESC 11)
¯ Com~uctim Road Stabitiz~oe (F.SC 23)
¯ StabiJ~.z~ Consm~io. Enmmces (F.SC 24)

¯ Chen~cally n’~ated subgrades may make the soil wa~r t~-petlan~, m~rfermg with lo~g.4etm tnfilmmon, and ~e
vegeta~otdrc.vegetat~on of the site. Some chemical dust ~e; may be subjec~ to freezing and may co, tam
solvents and shouJd be handled properly.

¯ AspbalL a.s a mulch tack (x" chemical mulch, requites a 24 hour curing time to avoid adherence to equipment, wodmr
-shoes, etc. Application should be limited because asphalt ua’facing may evmtuatly migrate into the dr~age

system.
¯ In compac~d ~ watering and other liquid duu coeuoi meamres may wash sediment o~ o~er �onuitueat~

the drainage syuem.

Best Management Practic~ and Erosioe Comml Manual fo~ Con,moctio~ Si~, Flood Coetro~ DLur~ of Marico~
County. Arizoea, September 1992.

Ca/Tram. $~.dard Speci~x~o~ S~ctiom I0, "Dust C~m)l"; Sec~o~ I?, "Wam~’; and Section 18, "Duu

~ fo~ Ammi.~ ~e S~ Ambien~ Ah" Qua/i./$~x~ds fo~ Suspended PanicuL~ ~ (PMI0), V’~ilit~
Reducing PanicJes. Su1£ams, ;.zad. and Hydrogen Su/£Kle, CaJifotma A~r Resources Board. Aixil 1991.

SacramenU) Count, W’,,,~riza~o. O~dina~e & D~ ¢o.~oI On~m:e

USDASoft ¢oese~v~oe Service, "Guides fix ~ and Sed~mt

Com~’uction Handbook                       $ - Z7                           March, 1993
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Disturbed A~as X X X XSubj~--~ Io Trafi’~

. Malcri,’d Slock Pile X X X X
~ Slabilizalion

Demolition X X X

Cl¢,amlg/F~cavalion X X X

Truck Tr~fic on X X X XUnpaved Road~

Mud/Din ~"~’~’~’" ~"’ ~~’~ X X



C 0 3

"FAILLE ESC 21.2 COMMONLYUSED CllEMICAI~ FOR DUST CONTROl,

SALTS ORGANIC. NON PETROLEUM BASED
PETROLEUM-BASED PRODUCTSt

CHEMICAL TYPES ¯ Calcium Chloride~ ¯ Calcium Lignosulfonate ¯ Bunker Oil¯ Magnesium Chloride ¯ Sodium Lignosulfonate ¯ Asphall Prin|cr¯ Natural Brines ¯ Ammonium Lignosulfonate ¯ Emulsilied Asphall

LIMITATIONS Can lose effectiveness in dry Not affected by dry wealher Generally effective regardless
periods with low hunddily, and low humidity. Leached of climalic conditions may
Leaches front road in heavy rain from road in heavy rain if not pothole in wet weather.

sufficiently cured.

Not recommended for gravel roadBest performance on gravel Best perlbmtance on gravel
surfaces with low fines, roads with high surface lines roads with 5-10% fines.
Recommended 10-20% fines. 00-30%) and dense compact

surface with loose gravel.
COMMENTS Calcium Chloride is popular. MayIneffective on gravel surfaces Creates a "hardened crust.

become slippery when wet on low in fines. May become
gravel surfaces with high fines, slippery when wel on gravel

surfaces with high fines
content.

O Motor oils and oil treatmems are not recommended due to advex~ efl’~ts on plant 5re and groundwater.

~ " Nol rccomme~aled due Io adve_.se effectt on plant life.
..I,.
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Additional Information -- Temporary Stream Crossing

A t=mpora~y access stream c~ossing is a culvert, ford, or bridge placed a~oss a wau~’way to provide access ~or ¢onsu’uc-
Uon for a period of tess than one year. Temporary access crossings a~ not inznded to be used for general public u-~�.

The purpose or" ~his B~vf~ is m p~vide a s~�, erosion-free access across a steam for consu’uction ¢quipmcnL ~i~num
smx~dards and spe~ficauoes for ~� design, consu~ction, mammna~¢e, a~l removaJ of =he structure should be esmblL~ed
by an engineer registered in Calif~nia. Temporary sue, am crossings m,~y be necessary to prevent construction equip.
meut ~ causing erosion of ~he su’eam and I~’acking sediment and o=her pollutants =hm r~ s~’ean~

Temporary su’eam c~os.smgs am ~ as access poims to consu’uction sims wbcn other demur rou~s may be too Ioeg or
burdensome for ~h¢ consu’ueuon ¢quipmenL Of~n heavy ¢onsl~’uction eqmpment must Cross slz’cams or c~¢k.x, and
detour rou,’s may u~pose mo ma~y consu’aJnts such as being too na=rrow or poor sod SU’~ngrh for the equipment load-
ings. Acklition~dly, ~he conu-dctor may find a u~mpora~ su’eam c~ossing more economac;xl for fight-duty vehicles to use
for f.requcnt crossings, and may have less enviromz~enml ~mpact ~n consu’uction of a temporary access road.

Ins ml L~ tion/A rm li ~-,~ tinrl
Temporary access sue.am crossings st~ould be sized and insudled according m the drainage design criteria of the local
municipallty. Design crir~’ia should be based on standard engineering practices for culvert design wi=h provisions for
minimizing impacts on d~stxu’bed cms~g ama.~ Truce types of tempot-a.,-y access su’cam crossings may be considered:

Tem~r’arv Acc~.x Gt~lverr- A ~mporary access culvert is effective in ¢o~troiJing erosion but will cause ~
du~ng insr,’~llauon a~d remov~=l. A ~por’/u’y culvert ca~ be easiJy constructed and a.Uows for heavy equipment loads.

Temnor’~w Ac-c~x~ Ford; A mmpot’ary access ford I~vides lilzl¢ sedLment and erosion ¢onu’ol and is ineff~tive in
conux~lling erosion m the size.am cb,~qne.l. A ~’mpom,-’y ford ix =he least expensive s~ c~’ossing and aJ]ows for
maximum load limits. It also offex, s very low maut~,,nance. Fords a~� more ap~’oprinte during the d.-y sea,~m a~l in ~

Temr~r’~a’v Ac~e~ Brid~ With the appropr~e matefiaJ.~ and designs, a ~mpor-a~ access bridge causes the lea.~
erosion of ~ ~ channel czossing during i= installation and remova£

During the long s~ consu’uctioo s~oo in California, ra~nfa!l is inL,’equent and m~ny su’eams a~e dry. Under =hese
conditions, a temporm-y access ford may be su~clen~. A t’ord is not appmpna= if ¢o~su’uction will continue ~gh =he
wim=r rainy season, if summe~ thLmdersmmts ~ likely, or ff ~he sub.am flows during most of the yea~. Temporary
access culv~ and bridges should =hen be considered and, if used, should be sized Io pa~s a sign~cant design s~rm
(Le,., a~ lea.~ a 10-y¢~r storm). The t=nporary sue, am crossing sbouJd be protected agains~ ¢~osion, both to prevm¢

delays).excessive se, dimenr~Jou in ~1~ st~e, am and to prevent washout of tl~ crossing (and, consequently, cosUy constructioe

Spec~l ca=’e mus= be taken wl~n c~ossing ~,n environmentally sensitive waterway. Oils or o~ber po~nt~lly ~
mat=z’ials shaJl not be used for surface trea~nenL~ Su’e~t runoff sl~ouid no( be allowed to spill down crossing side, dopes.
Consu’uctio~ in wau~cours~s shoold be a~ or near =he nam~ elevation of ~be sue, am bed to prevent any po~l
flooding upsm=am or" ti~ crossing. In addi~Jon, the following iJmitar.ions may apply:.

Comt~-uction Handbook                       $ - 31                           E4=rch, 1993
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V
Additional Information -- Temporary Stream Crossing

v
¯ May ~ ~lx:~ve m~xxary �o~ T"

¯ A temlxxary fc~d oHe:z li~e if any erosion c~mtroi m flowing sweams and can o£~-n make erosion wm’se. Fords
should c~ly be used m the dr7 sea.u~ on d~/sueams.

Consu-umm in waterways is subje~ to additional permit r~.a~. Coe~act the local munk’i~ strum water asency

2
lkst Mmasemem Practice~ and Erosme Control Manual for Constn~m Sitez, Flood Comrol District of Ma:icopa                     -

Cons~’action l:i=ndbook $ - 32 March, 1993
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Additional Information -- Temporary Stream Crossing
0

L

BY SWA~

/ WAT~ ~ S~A~ ~OW D~T~
~~          ~ BY ~A~ X

,~E~,~ - - - ~- - - I-I

TEMPORARY ACCESS FORD
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BMP: CONSTRUCTION ROAD STABIIJZAllON Objectives

.o.. ~

GEJ~RAL DESCRZPTION Targeted Pollutants
¯ Accr-ss marls, suix5 vision roads, paring an~as, a~d od~, (re.site v~hicl~ ~n mut~s

¯ Sedimentshould t~ ~a~ilizcA imm~lJa~ly ah~r grad~8 and fmqu¢ndy maintained to p~n~ ~sion

r

~, SUITABLE APPLICATIONS 0 Toxic Mater/a/~
¯ Tcmpon~ consm~on ~ (~ 011 & Grebe
¯ Phased cooslrt~o~ project~ ~ off.~lte load ~ (~ FIo~table M~terlal#
¯ Detour road& (~ Other
¯ Com4~c~oa dugin~ wet wea~=£. Waste

I~STALLATION/APPLICATION CRJTERIA ~ IJkel~ t~ H~

, "-- ¯ Road should follow topOgn~h;� comoun to reduce emsioe of ~be roadway. 0 pro~/~,
-~---’ ¯ The roadway SlOl~ should no~ ~xcced 15 Ix~q:~nL Unkno~m Imp~-t

¯ Gravel roads should be a minlmm-n 4-inch thick. 2-3 inch coa~ aggregat~ base
Implerrmntatlonapplied xmmedJa¢ly after grading, c~ as ~ by soib engineer.
R~qulmment~¯ Chemical smbi~z~s ~x ~ m’� usually Rquircd o~ gravel o~ dirt roads to prev~m

du~ (.~e Dus~ ¢onu’ol ESC 21). ~ Cap/tal Co~ts

REQUIREMEZCrs
~ O~M Co.~

PeP, odicafiy apply additioeal aggrega~ o~ g~avel roads.                     0 Training
Active dirt co~truction roads az~ commonly watered ~ or’ morn times per day ~ Suitability for
during d~e dry season. Slope= >$%
Inspect weeidy, and a.~ ea~ raia.
P.epa~ any ezoded === immed~ly.

¯ Cost
- Gravel con.stmc~on roads are moderately expensive, but cost is of~’n baJanced by

RdUC~IO0,$ in COILStrOCt:IO~ delay.

I ¯ High 0 LOW- No ad~r,x)nal costs for dust coom31 oe construction marls should be req~
above that needed to meet kx:aJ air quality mquit, emen~

ESC23
¯ The roadway must be ~moved ~" paved when comlruction is complete.

should not be used (see Dust Control F.,SC 21).
¯ Management of construction a’affic is subject to air quality control mea.sur~. Contac~Be

~,~, the local air quality man,zgemem agency. Mana~emenf)
PracUces~..,£
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Additional Information -- Construction Road Stabilization

Ar~ts wtuch are graded fo~ ~ veh~le wanslx~ and parking purpo~s are especially susceptible to er~ion a~l
dust. The exposed soil surface is con~nua]ly ~ leaving no opportunity for vegetative stabilization. Such areas
also tend ~3 cotlect and Iranspott runoff warms a~ong ~eir surfaces. During wet weather, ~ often become muddy
quagmir~ which gcnera~ signifu:ant quantities of sediment that may pollut~ nearby su~.ams o~ be Iranspo~.d off-si-" on
t~ wheeh of conswact~on vehicles. Dirt roads can become so unuable during wet weather that ~ey are virtu~ly

Efficleat consa’uction road stab~on not only t~luces on-site erosion but can signiF~anfly speed on-sire wot~ avoid
instances or" immobilized machinery and delivery vedaicles, and generally improve sit~ efficiency and working conditions
during advene w~.

Ins~llnriordA~|i~tion Crhe~i~
Where fea~ble., al~’~rnative rou~,s should be made for construction uaffi~ one fo~ u.~ in dry condition, the ~ fo~ we~
conditions which incorporate the n~asures l~s~:d for this BMP. Permaneat roads and pa~mg areas should be paved as soon
as possible aft~ grading. As an al~ative whe~ c~mtruction will be phased, the early application of g~vel or chemical
s~b. ifization may solve poumtial erosion and s~bility problems. Temporary gravel roadway should be considered during the

! When gravel road is needed, apply a minimum 4-inch cotu-se of 2 to 4-inch crushed rock. gravel base, or crushed su~aclng
base cours~ immediately a~ter grading or the completion of utility inst~iation within the fight-of-way. Chemical s~abilization
may also be use~ upon compacted native ~ub-grade (see ~e Dust Control BMP ESC 21). These chemictd comrots s~3uld

Temporary roads should follow the cont~r of the natu~ terrain ~ th~ maximum ¢xten~ possible. Slop~ should not ~xc~ed
15 ~L Roadways should be carefully graded to dram wansve~ely. Provide drainage swale$ on each side of the roadway

in the case °f a cr°wned secti°n’ °r one si~e m the case of mper’eleva~l section. Simple gravel berms without a trench can

Installed inlets should be ~ to prevent sodiment-laden ~ from entering the swrm sewer system (see "Szorm ~
Inlet ~" F..SC ~t).

Best Management Prances and Erosion Conuoi Manual fo~ Consm~on Sit~s, Flood Control DLslrict of Maricopa
County, Arizona, Septemb=-1992.

Manua~ of Stande~ds or" Erosion and Sediment Control Measta’e~ Association of Say A~a Governments, June1981.

Sto~mwa~r Management Water fo~ the Puget Sound Barn, Washing~ Stat~ Depamne~t of Ecology, The Technical
Manual o February 1992; Publication # 91-75.

Virginia Erosion and Sedimentation Control Handlxx~ Virginia Deparunent of Conservation and R~’mation, Division
of Soil and Wa~r Conserv~ion, 1991.

Water Quafity Maaagement Plan fo~ the Lake Tahoe R~gion, Volume E, Handbook of Managemeat ~ Tahoe
R~gional Planning Agency - November 1988.

ES~23

ComtrucUon H~ndbook $ - 36 March, 1993

R0034458



R0034459



Additional Information -- Stabilized Construction Entrance

A uabil~zed cousm~bou enu’mce is a pad of aggregate underlain with ~ cloth located at my point where trafftc will
be e~te~mg o~ leaving a co~qrucl~n site to or ~3m a public right-of-way, steel, alley, sidewalk or pro’king area. ~
~ of a stabifized consm~c~ou enwance is to reduce o~ criminate the mtcking of s~Liment onto public rights-of.way

~ or steers. Reducing trac.kout of sedimems and other pollutants oe~ paved road~ helps prevent depeeition ot sedimeat~
into local storm drains and im3d~o~ of airbot,~ du~

ingress and egress. NPDES permits reqmre that appv3pnate measure~ be implemenu~l ~ l~event tracimut of sedimen~

mads°nt° paVedand comn’uctieer°adway~’ which~ is a significant souse of sedimen~ ck~ived from mud and dirt carryout from the unpaved

Stabilized ctmstruc~ou enwance~ a~e moderately effective in mmovi~g sediment fi’om equit~ment leaving a com~r~:tio~
site. The entrance should be build on the level grotmd. Advamage~ of the Stabilized ~ Enlrance is that it

remove some u~liment fix~n equipmem and serves to channel comtructioe Iraffic in and out of the s~ ~ ~
locatiom. EfftciencY is greatly incnu~d when a wasl~g racic L~ iz~uded as l~.t of a s/abilized �omm~ctiou ~

The aggrega~ fo~ a stabilized coustm~on entrance aprons should be 1 to 3 inch~ in size, wa~ed, well-graded gr~wel o~
cribbed rock. Miz~numaprm ctimensioes of 30 ft.x 50 ft. and 6 inches deepi~ adequme fo~ two.way iagre~/egre~

The enu~nce must be pn3perly gnuled to prevent nmoff fzom leaving the conslructi~ site.
When wash areas are pt’ovided, washing is done oe a rei~fot, ced coocre~e I~d (if signi£~:am wa~ing i~ necessary) or

an a~a stai~zed with crushed stone which drams into a propedy �oeuructed s~imen¢ ~ ~ ~ ~C 55 ~ ~.

Limitmitw~

¯ Requ~ periodic top dressing w~th ackligoml stmes.
¯ Should be used in coojtmctioe with stree~ sweeping o~ adjacent public right.of.~y.

Best Managemem Practices and Etosioe Coetrol Manual fo¢ C~ Site~, Flood Cootml District of Mmcopa

~ Manual of Standar~ of Erosion and Sediment Conu~l Measu~s, Associ~m or’ Bay Azea Govemmems,
June 1981.

Proposed Guidance Specifying Management Measmes for Sotm:es of Nonpoint Poilmim i~ Coaual W~ Wer~
~ Wor~ag Paper. USEI’A. ~ ~.

$~-mw~r M~ma~m~a~ Wa~r for tJ~ Pu~¢~ $ou~l ~ W~s~i~ff~m Smm l)q~r~m~ of E~olo~, T’~

"v"trginia Erosion and Sedim~tafioe Coeax~! Handboo~ V’trginia Detaarun~t of Come:’vatiou and Reczemioe, Divisim
of SoU amt Wa~e~ Comerva~oe, 1991.

Waler Quafity Management Plan fo¢ the Lake Tahoe Region, Volume lI, Handbook of Managemem ESC24
~ Tahoe R~gio~ Planning Agency. November 1988.

Comtru,:tion I~ndbook
$ " $~ Mm~:h, 1995
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Additional Information -- Stabilized Construclion Entrance V

// ~WASH RACK ~

~ ~ REi~FCRC~ CONCR~ ~M~AL B~

~A~E~DITCH BOSOM

~

¯GG~ATE                    ~                 ES~4

R0034461





Additional Information -- Dlke

The temP~arY eard~ dike is a berm or ridge of cctnpacted soil. l~:ated m str.h a manner as to divert ~ ~ to a ~
u-appmg device cg gabilized outlet, the~by Rxlucing the potential fo~ erosion and offsite sedimentation. Earth dikes can also
be used to divert runoff fJom off-si~ and from undisua’i~ areas away hum disturbed areas, and t~ divert sheet flow~ away

An earth dik~ does not itself control e~3sion or ~ve sediment f~x~n runoff; a dike Wevents erosion by di~:~ing nmoff to
an erosi~ control device such as a sediment trap or di~’tmg runoffaway fr~tn an erodible aw.a. Temporary dive,ion dikes
should not adversely impact adjacent pro~rties and must conform to local floodplain management reguialions, and shonld

¯ The advantag~ of the mmporaty e~th dike i~clude the ability to handle flows hx)m large drainage areas.
¯ Once stabilized, earth dikes r~quir~ relatively little maintmmnce. Additionally, the earth dikes ar~ relatively inexpensive

to mstatl since the soil materiah~quired fog consmxaioe may be avaihhle on.si~ am1 can be ~ as pan of ~he

¯ Uses on-site materi~

Temp3ra~. earth dikea are a practical inexpensive BMP used to dive~t slzmn watu nmoff. Temlx)rary diversion dik~ slmeldbe installed m the following ~

L A~ diges shouk~ be compact~ by emh-uxn~g equtpmeat.
2 All dikes should have positive drainage to an oudet.
3. All ai.’~ea should have 2: I side slopes, 18 incl~ minimmn height, and a mlnlmum top widlh of 24 inches. Topwidlh

may be wider and side slo1~s may be ~ at crossings f~r o3nsumtion
4. The oetJet faxxn the earth ~ must function with a minimum of erosion. Runoff should be conveyed to a sediment

tt’apPm g device sucl] as a sediment trap (’ESC 55) (x sediment basin (ESC .,’aS)when eitt~ea, the dike channel (x tbe draiaage
area above the ~ are not adequately stabilized.

5. Temporary stabilization may be achieved using seed and mulching for slopes less than 5%, and ei~he~ rip-rap
slopea in excess ot~5%. In either case, slabilizafim of the earth diim should be completed immediately af~. construction

6. If rigrap is used to stabi~t,~ ~e chatmel fon~d along the toe of the dike, the following typical specifications

8. Fdt~" cloth may be used to cover diIr, es in use for long periods.
9. Constructim activity on the eaRh dige shoeld be kqx to a minimma.

Best Management Practices and F,m~on ColRIol Manual for Com4rlglion Siw.& Flood
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Additional Information -- Earth t~ke V

- 0
Manual of Standa~ ~ and Sediment Cxmm>l Measures, ~~ ~y ~~ j~ 1981.               L

W~ ~W ~t ~ fm ~ ~ T~ ~ Vo~e ~ ~ of~~t ~ T~

2

I
I

-
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Additional Information -- Ea~ Dike V

COMPACTED

2 : ! SLOPE
OR FLATTER.
BOTH S~DES

GRADE LINE

~STABILIZATiON AS REOUIRED ON STEEP
SLOPES EXCAVATE TO PROVIDE REOUIRED
FLOW WIDTH AT FLOW DEPTH

REOUIREMENT: BASED ON UPSTREAM DRAINAGE ARF.A

DIKE I DIKE 2
(5 ACRES OR LESS} (5-10 ACRE:S}

A-OIKE HEIGHT 18" 36"
B-DIKE WlOTH 24"
C-FLOW WIDTH 4"
D-FLOW DEPTH 8" 15"

TEMPORARY DIVERSION DIKE

Com~’m:tio. P-Jndlx~                                                 $ - 4.!                                                          Marth,-l~)3
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Additional Information -- Temporary Drains and Swales               V

0
L

(MIN.]

2

LEVEL

~--O.Sx OR STEEPER.

XDEPENOENT ON TOPOGRAPHY /~ Y Y Y YX y y y y y Y Yl
STABLE OUTLET REOUIREI~ "-,~,,m,,FLOW    = \         "~"m’FLOW Z

TEMPORARY DRAINAGE SWALE

Coma-~:tioa Band. book                     $ - 46                         Mm.dz,
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Additional Information -- Slope Drain

The Slope drain may be a ngid Pipe’ sucJa as corruga~’d metaL a flexible conduit" °r a lined ~ ~ ~ ~ inlet P~

p’~,m y      ~, ~uc, ut me top O[ ~ne SlOpe., a.~ serves as a tem~ BM]to reduce or �lmUna~ slope erosion un~ permanem BMPs ~u~ ~ aud ~ slope is st~abilizcd.

The slope drain ~s applicable for any consu’ucuon s~te where concenu-a~d surface runot’fcan acc~m~ulam and must be conveye~
down ~e slope m order ~o prevent erosion. The slope ~ is ct’fecuve becau~ it prevents ~he stonnwa,,-r from t]owmi
directly down,he slope byconfinmg ~ ~he runoff into an enclosed pipe or cJ~anneL Due to ~he t~me lag between grading slope,,
and installation of permanent storm wmer coUcc~ou sysmms and slope stabiLizauon measure.s, ~cmporary provisions t~
intercept runoff a~� someumes necessary. Parucularly in steep terrain, slope drau~ can pro~ct unstabilizcd areas fro=

¯ Emergency spillway for a sediment basio.
¯ Drainage for top of cu~fill slopes wbexc ~ wa~" can accumula~ and must be conveyed do~ ~ slope.

lnstall~don/Annli~tion Crimr~,1
Tempora~ sSope drains are tugh~yeffec~ve in e~nina~ing slope ~osion. lnsu~.ion and maintenance rcquiRments ar~ small
cspecia!iy when flexible pipe is used. G~neral crim.xia:

¯ GuHyerosionisthemajorpmblemwithslopedrams. ~let~mustbesecurelyentre~cbedandcompac~edtoavoid
severe gully erosion.

¯ The dram must be securely anc.J~otcd ~o the slope and must be adequamly sized to carry ~: capaciw of the design storm
and a..~3cia~d force~.

¯ The oudet must be s~abilized wi~h rip.rap, concre~ or other ty~ of e~y ~i~, ~ ~ into a s~e ~t
uap or basin.

¯ A debris rack is reconm~ended at ~e inlet, and should be encouraged for larger pipes and at the outlet a~ a safety device

Material selec~on and crim-ia for the pipe slope drain is often e~blished by the local municipality. Soil ~ rainfall
pauerns, consu’ucuon schedule, and available supply are some of ~e factors to be conslde~k The following types ~
slope dra~ a~ commonly used:

¯ ]~,ig~: This type of slope dmin is also known as a pipe dmp. The pipe usually consists of corrugated metal pipe
or rigid plastic pipe. The pipe is placed on undisua-’bed or compacr~ soil and secured into the slope. One foot minimum ~
cover i~ required on the pipe, and concrete thrust blocks must be used when required by the municipafity or wan-,mted
by the calcula~d thrust force~. Colla~ should be properly installed and secured with meta~ strappings of watertight

¯
Flexible P~-r~; Tbe flexible pipe slope drain comists of a flexible conduit of heavy duty material The conduit material~� securely anchored into the slope and connections are waterught. The conduit should be securely f~tened to the metal
inlet and outlet conduit sections with meal strappings or ~ tight colla~.

* Section~ Dow~dr~n.~: ¯
" " "The secuonai downdram consists ofpre- fabricated, sectional conduit ofhalf-round or third-round

material. The s~ctional downdrain perf~m.~ similar to a flume or chute. The pipe must be placed on undis~ or
ccx~pacted soil and secured into the slope.

¯ . Concrete-lined Termca [~ni~li This i~ a concrete channel f~ draining wa~" from a ten’ace on a slope to the next level
The~ d.~ns af~ after permenant slructures which should be de.signed according to loca~ drainage design c~iteria.

ESC32
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Additional Information -- S ope Drain V

Unless specified by the local municipafity, the capacity f~ tempo~-y drains shoukl be sufficient to handle the ~ nmofffrom a 10-year, 24-bout ra~falJ event. The pipe stze may be computed using the Rational Method o~ a method estabtishe              L

by the local muntcil:~ity.
en~sio~ of d~e slope.    Higher flows must be sa/ely stcxe..d o~ roulr..d to prevent any o[t’site conc~n~ of ~w, ~ ~

As a guide., temp3raty pipe slope drams should not be sized small~ t~m sbow~ in ~be followin8 table:

212" 0.5
18" 1.521" 2.524-

Pexmanent improvements must be designed and installed if the drainage area is greater than 5

The following addi~oeal d~sign criteria should be considered:

Consn’uct the pipe slope dram enu-ance of a standard flared end section with a minim~ ~ch ~ ~ p~ ~
prevent runoff from under’cutting the pipe inleL The slope of the enm~ace is usually a~ least 3 pezcen[.

¯ Securely fasten the slope drain sections together, have gask~:d wale~ght fittings, and securely anchored into the

¯ Secure the flared inlet sec~io~ to the slope ckain and have walm~ight connec~g bands.

" use mtercelxc~ dtic~ to direct runoff m© a slo~e dram. The he~ght of the dike should be at least l foot higbex at all
points than the top of tbe inlet pipe.

¯ If the pipe slope drain i~ conveying sediment-laden wa~, direct all flows into a sediment trap (ESC55) ~ sediment
ba~n (ESC56).

¯ Ualess the pipe tl~ctly eu~rs a sediment rap/basin, stabi~i,~, the anna below the outlet wi~h a riprap apron.

Ins~latiou ~s critical f~x etfec~ve u~e of the pipe slope ~ to minimize po~tiai gully erosion. Maximum drainage ~a
perpipe siopedram i~ 5acre. Foclargerareasu,seapavedchu~rocklmedcbannelo~additioealpipe, s. (Seetbeioca
mumcipatity for drainage requirements)

¯ During large stom~ pipe slope drains may become clogged or overcharged, forcing wa~r around the pipe and
causing extreme slope emsioa.

¯
S m~ctmes for di-~sipafion of high flow veloc~es at the pipe outlet must be cousu.ucu.,d to avoid downsiz~am e~3~ion.¯ Failure of this type of tempor~ struc~me may result ia flooding and severn erosion.

¯ If the sectional downdram is not sized correctly, the runoff can spill over the drain sides causing gully emelon, and
pou--mial failure of the strucna~.
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Additional Information -- S~ope Drain

FLARED
ENTRANCE SECTION

RIPRAP APRON ~ MIN. INLET SLOPE 3=

SIDE SLOPE ¯ 2,1
EARTH DIKE

~ ¯ D-,2"

CORRUGATED~
METAL PIPE ~

= sLOPE p.o O÷

PIPE SLOPE DRAIN (RIGID)
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Additional Information .-- S~op~ Drain

ALTERNA’
SEDIMENT TRAP
(SEE ESC 56)

FLEN(~TH AS
/NECESSARY TO

~GO THRU DIKE

PIPE ELBOW ~ I ~ /

4 MIN ¯ LESS
~AN = SLOPE

SEDI~NT ~

RIPRAP SHOED CONSIST OF
OIA STONE PLAC~ AS
DEP~ OF APRON SHO~O EOUAL
~E PIPE OIA AND RIPRAP SHALL
BE A ~MUM OF 1~" ~

ALTERNATIVE SEDIMENT TRAP: RIPRAP PLAN

PIPE SLOPE DRAIN (FLEXIBLE)
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Additional Information -- Outlet Protection

Oudet pro~ction is needed where discharge velocities and energies at the outlets of culvett~, conduits or cttannel~
sufl’~ent ~ erode the immediate downsu~.am reach. This pr’a~Uce protects me inlet or oudet from developing
eroded pools (plang¢ pools), and ~ against gully erosion resulting from scounng at a culvm’t mowh.

Rock oudet protection is usually less expensive and easier to instal] ~ concrete apmn~ or energy dissipator. It also
serves to trap sediment and reduce flow

As with most channel design pt~ects, depth of flow, roughness, gradient, side slopes, discharge rate and velocity six~d
be considen:d m the outlet design. Compliance to ioca~ and stue r~gula~ons should also be considered wl~e wod~mg
environmentally sensiave su~ambed~. Gene=-al recommendations for rock s=e a~d length ofoudet protection mat is
shown in the rock ouUet protection figu~. Best results am ob~ned when sound, durable, a~gutar rock is u.~d. Rock
depth and ouUet protection length are governed by ~he discharge pipe size, but hydraulic caJculations and velocities
should be used to determine length. Your locaJ monicipaIity or C.aJTran$ should be consulted for appropriate st,zing

Best Management Practices and Erosion Conm31 Manual for Construc~on Sites, Rood Control District of Madposa
County, Arizona, September 1992.

County of Sacn.mento lmlxovement Sumdards, Sacramento County. May 1989.

Erosion and Sediment Conm)i Handbook, $2. Goldman, K. 1ack.u~ T.A. Bunztyn~y, P.E., McGraw Hill
Company. 1986.

Famdbook of Steel Drainage & Highway Consu~on. Ame~can It~ and Steel In.~aJutte, 1983.

Manual of Stan~L~ of Erosion and Sediment Con~l Meamres, As.ux~on of Bay Area Governments, Jun 1981.

Stormwater Management Wat~ for the Puget Sound Basin, Wa~ington Sta~ Department of Ecology. The Technical
Manual - Feb~ary 1992, Pubficati~ # 91-75.

Wa~er Q~ality Management Plan for Ihe Lake Tahoe Region, Volume IJ. Handbook of ManagementTahoeRegional Planning Agency. Novembe~ 1988.
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Additional Information -- Outlet Protection

0
~A

A La = LENGTH OF APRON

~,’-" C cl = APRON THICKNESS

2

!    I                                            1.     APRON LINING MAY BE RIPRAP,

_L.__ ~ ~ 2. PIPE DIAMETER, APRON DIMENSIONS,
AND AVERAGE ROCK SIZE FOR

RLTER FABRIC ~,~=.~LQ~ RIPRAP ARE BASED ON THE DESIGN

PIPE OUTLET TO FL~T .&REA
FLOW RATE AND VELOCITY. La AND
ROCK SIZE MUST BE SET TO SLOWWITH NO 0EFINE0 CH.~’~.
THE FLOW TO NON-EROSIVE
VELOCITIES (e.g., LESS THAN 10 fps).
SEE CALTRANS AND LC~3AL AGENCY
DESIGN CRITERIA FOR APPROPRIATE
SIZING CRITERIA.

3. d = 1.5 TIMES THE MAXIMUM ROCK
B B SIZE DIAMETER BUT NOT LESS THAN 6

INCHES.

q

FILTER FAB R I C J~v..~.~L~
PIPE OUTLET TO WELL-OET’INED O~,NNEL

PIPE OUTLL=T CONDITION:~
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Additional Information -- Check Dams

Check dams crenm small pools in swales and ditches which drain I0 acres or less. These pools reduce the velocity of
storm water flows, thus reducing e~osion of the swale/ditch. Sedimentation also occurs m these ~ pools, but probably
results m little net sediment removal Ixx:ause of the small detention ume ~nd probable scour during lo~ger s~rms. A
sediment trap (E,SC.55) may be placed immediately upstream of the check dam to increase sediment removal e~ciency
(’but never m a natm’al so,am or channel). Check dams should not be placed in swaJe~ditc.bes with a base flow during

Instal L’~ ri nn/Annlicadnn ~riter~?I
Cb~ck dams must be sized and constructed correctly and mam,~ned properly, or they will be eilt~r washed out or cause
flooding. Check dams can be consU’ucLed Of either rock or logs. Use of other naturaJ m.~terials available on-si~� that can
witbsu~nd ~he surmwater flow velocities is acccp~bie, such as pea-gravel i’dled in sand bags. Check dams ~ouid no~ be
cons~ from straw bales or silt fence~, since coocenu’ated flows quiddy was~ out these materiah.

A sediment lrap (T¢SC55) may be in.qaJled immedia~Jy upsucam of the check dam, but may be of limited �ffec*Jveness
if ctumnel flows are large enough to scour the trap during moderate to large storms. Maximum velocity mductim is
achieved if the We of the opsh’cam dam is at ~ same eleva,~ou as the top of the downsu-enm dam. The center sec~oo of
the dam should be lower ~ the edge sections so that the cbeck dam will aa like a weir during major floods.

Rock check dams are usually consu-uc~ of appropriz~ly g’- [2" rock. Toe rock is placed either by band or meci~ni-
cally, but never just dumped into the channel. Toe dam must completely span the ditch or swale to prevent washout. The
rock used must be large enough to stay m place given ~e expected de.sign flow through rJ~e channel.

Log check dams a~ usually con.stmc=d of 4 to 6-inch diame~r logs. The logs should be embedded into the soii at least

the ~ope of the swa~e is greater ~ 4 IX~.em).

Best Management Pr~fices and ~’osion Control Manual for Construction Sites. Flood Control District of Manposa
County, Arizona. Seim~ber 1992.

"Dra/t - Sedimenumon and Ero~oe Couu’ol. An Inventory of Currant Practices". U.S.E.P.A., April. 1990.

Manual of Standards or" Erosion and Sediment Control Measm~. A,s,soci~on of Bay Area Government,s. June 1981.

Sto~m~ Managen~nt Wa~,r for the Puget Sound Basin, Washington State Department of Ecology. The Teclmical
ManuaJ - February 1992, Publication # 91-7~.

Wate~ Quafity Management Plan for the Lak~ Tahoe l~glon. Volume lI. Handbook of Management Prac~ces. Tahoe
RegionaJ l~annmg Agency. November 1988.
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’Additional Information -- Check Darn=

4--~- LOeS--X

~,T
DRIVEN WOOOEN PILES ~ %~

LOG CHECK

RO~ CHECK DAM

ROCK CHECK D~M CROSS-SEC~ON

L - ~E DISTANCE SUCH THAT P~NTS
~ = s ~RE o~ EOU~L ~Ev~TmON

B
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Additional Information -- Slope Roughening/Terracing V

4o- - ~O"

AND FERTIUZER,~,,~~-~rT~" WATER. SOIL.
STEPS - PLANTS~ll~ ARE HELD BY

i;~;~1~ I 1~" CAN BECOMEESTABLISHED ON

~ " THE STEPS.

STAIR STEPPING CUT SLOPES

OROOV~NO ~S CUre,NO FURROWS    "~~~~"
ALONG THE CONTOUR OF A SLOPE.
IRREGULARITIES IN THE SOIL SURFA~ ’~~
CATCH RAINWATER AND PROV{D~ SO~E

"~COVERAGE OF LI~E. FERTILIZER AND
SEED.

~ROOVIN~ SLOP~
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Additional Information -- slit Fence
A silt fence is a mmporary sediment bame~ consisting of t-dt~r fab~ streu:t~d across and attached to supporting
entrenched, and, depending upon the su~’ngth of ~e fabric used, supported with w~ fence. Silt fences trap sediment in
two ways: (1) by intercepting and �~taining ~m.~l ~mc~nr~ of sediment from distm’bed ax~as du~ng co.tucSon opera-
tS3os m order to promote sedtmenlaao~ be.~ind the fence; a~l (2) by ~smg the velocit7 of low flows (up to 0.5

ESCS0
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VAdditional Information -- Silt Fence

~ u~ u.o. ~u~naara ~,eve v~o. I(30 [0.0059 in. (0.15 mm)] If85 perc~l

L
or more of a soil, by weigb~, passes ~x~gh ~ openings m a No. 200 sieve [0.0029 m. (0.074 ram.)], fd~r fabric mould
not be used. Most of ~he particles m such a soil would no{ be retained ff ~he EOS was too large, aad ~bey would dog
fabric quickly ff the EOS was small enough to capture the soil

"rbe fence should be suppormd by a wL~ mesh if ~he fabric selec~d do~s no{ have sufI’~ent sl~’eng~b and Im~ling
Sm~g,h ~tiCS for the planed application ( as recommended by the fabric manufacturer). Filter fabric mamrial
should contain ....ulmawole~ ray ini~b~to~ and smbiliz¢~ m provide a minm~um of six mond~s of expecled usable consm~c-
Lion li1� a~ a mmperaaa-e range of 0" F. to 120" F.

1~!~" fences are to be ~ on a ieve.J contour. Suff~’ient
widx)ut flooding or ove~:~ppmg ~lm feace, a~a should exis~ behind ~ fence for ponding to occur

* Pos~s should be spaced a maximum of 6 fee~ apa~ a~d d~’iven securely into ~Jm ground a minimum of 30 inches.
¯ A Izrnch should be excavat~ed appmximalely 8 inches wide and 12 mcJ~s deep along Ibe Line of posLs and upslope

f~’om the barrier.
¯ When standard slxengzb fd~r fabric is used, a wix¢ mesh suppo~ fence should be fastened sccuxrly to the upslope

side of r~e posts using heavy-duty wire staples a~ least l inch long, "e wires or hog rings. The wire s/multi ~mod
into the ~ncb a minimum of 4 inches.

¯ The standard sU’eng~h fd~-r fabric should be stapled or wi,-,ed to the fence, and 40 inches of tbe fabric should extend
into tt~ trench. When exma-sUengrh Rker fabric and closer post spacing am used. U~ wi~ mesh suppor~ fence may

¯ Avoid [b~ use of joints. "rbe ~lm- fabric should be pu~:hased in a conlinuous roll then �~t to tb¢ l¢~glb of
bame~. W’ben jomLs a~e nccessazy, fd~er cloth should be spliced togetber only a~ a support pos~, with a minimum 6
inch overlap, and bo~ ends sect~Jy faslem~ to i/~ post. .¯ The trench slxxdd be backfdlcd wi~b compacted native maledaL

Inspect monthly during dry periods and immedi~ly after each rainfall. Repair as necessary. Sediment mu= be removed
when it rcacbes appmximaeely one third ~be beigh~ of the fence, especially if beavy rams are expoc~d.

F’ilter fences should not be ~emoved until ~be upslope m, ea has been peznmnenfly stabilized.

¯ Filter fence~ will creme a tempom-y sed~entation pond on ~he upstn:am side of [be fence and may cause u:mpomry
flooding. Fences not consu-u~d o~ a level contour will be overtopped by concentrated flow resulting in failt~e of
U~e toter fence.

¯ Falter fences are not practical where la~e flows of wa~r a~ involved, bence the need to restricx their us~ to drainage
areas of one acre or le.~ and flow ra~s of less tjzan 0.~ cfs.

¯ D° n°~ all°w wau~" del~ to exceed 1.5 ft. a~ any poinL¯ Iml~Pe~ly inslallcxl fences am subject to failure fi’om unck=cun’ing, overlapping, or coiJapsing.
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Additional Information -- Silt Fence V

0~--2" X 4" WOOD POST. STANOARD OR BETTER OR
,/ EOUAL ALTERNATE= STEEL FENCE POST

,--FILTER FABRIC MATERIAL S0~ WIDE ROLLS,
/ USE STAPLES OR WIRE RINGS TO ATTATCH

/ / FABRIC TO WIRE
/ -- 2" X 2" 14 GA WIRE

FABRIC OR EQUIV.

~ I I URY BOTTOM OF FILTER MATERIAL I
J J IN 8" X 12" TRENCH I

FILTER FABRIC M,=

 oo,v.
FOLD & SET RLT
FABRIC INTO SOIL

BACKF1LL/~ND COMPACT THE
SOIL IN TRENCH AND ON BOTN SIDES FLOW
OF RLTER FENCE FABRIC

2" X 4" WOOD POST
ALT= STEEL FENCE POST

ESCSO
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Additional Information -- Straw Bale Barrier

FLOW

COMPACTED BACKFIll,

U         ’--4" VERTICAL FACE

¯ PROMOTES ON SITE SEDIMENTATION
BY CREATING A TEMPORARY PONO.

BEDDING DET~g

ANGLE FIRST STAKE TOWARI:)-~
PREVIOUSLY LAID BALE         \

FLO W .~

-BOUND BALES PLACED
ON CONTOUR

2 2"x2" STAKES ! !/2" TO 2"
IN GROUND. ORIVE STAKES FLUSH
WITH BALES.

tRENCH - 4" OEEP X WIDTH
OF BALE

SUBSTITUTION OF STEEL BARS FOR
WOODEN STAKES IS NOT RECOMMENDED DUE
TO POTENTIAL FOR DAMAGING CONSTRUCTION EOUIPIvtE~T

Construction Eiandbook
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Wa~r Quality Management Plan for tl~ Lake Tahoe R~gion. Volume 11. Handbook of Management
Prac~Jc¢~ Tahoe Regional Planning Agency - Novembe¢ 1988. ESC52
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Additional Information -- Sand Bag Barrier V

0

48" MIN

CROSS-SECTION

FABRIC SANDBAG FILLED ~ITH
COARSE SANO-MIN WEIGHT 40 L~S.

PVC PIPE FOR DRAINA(~E

~

SAND BAG BERH           !~
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BMP: BRUSH OR ROCK RLTER (Continue) V
LIMI"TATIONS

~
0

¯ Rock benin may ~ diffgult to ruaov~

¯
Runoff will lX~d upsumm ~f the fil~., po~il~y taut| flooding tf sugfic~nt ~ ~ ~ ~
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VAdditional Information -- Brush or Rock Rlter

A ~ f’du= con..~sts of open ~radcd rock insudlcd a~ the me of a slope, akmg ~e l:~rime~cr of a deveJopmg ~ ~

L
area. and as a checkdam across consm~on marls. Their ProPose is !o int~-ept sediment laden runoff f]xxn dLqurbed
areas of the sire, aiJow the runoff to Ix)rid, promote se~menta~ behind the f’dtcr, and slowly reJease I~e waist as sheet
flow.

Rock filters are approphate where a temporary measure is needed to Ixc’vem sediments from entering right-of-ways of

mco~ra~ into ~ stabilized constr,ctio, entrances (ESC 26), o¢ azother loca~ons along ~he conslrdction sit~ perimeter. Rock t’dtms may also be used as check dams across one or more
lanes of conswacuon wa~fic temporary roads, or uasurfaced rights of way subject to conslruction traff’r..

2Advamage~ of the tuck t’tl~ a~ ~ I~ey may be le~s costly ~han other temporary ban~ers, and are relatively eft’~-nt a~
sediment n:movaL

¯ Rock f’dte~ should be placed along a level contem" to intercept sheet flow.
¯ ALlow ample ~ for pondmg, sexlin~mtabo~, and access by sediment ~noval equipment between the berm and

the rues of slopes.
¯ Flow through the t’dmr should occur as sheet flow into an undisuat)ed o¢ stabilized ~
¯ lastatlati(m m sub.am beds r~utres large ~ staking of wove= wire s~.athmg, and daily inspectioe.

Design & St~ng CrJu=~:
The foflow~g de:sign criteria a~ ccem~onJy used to co~ru~ fllter~

Height ,. 18 ~ minimma

Side $1o~e~ = 2:1 or flatter
Woven wire sheathing (poultry netting) ~ recommended in aria, of concentrated flow. The ~ should be 1

Rock: 3/4 ~3 inches open graded for sheet flow, 3 ~o5 inches ot~en graded for c~x’mra~d flow.

¯ In Coasm~oe Tral~ic Areas:

6

Height ,, 12" maximma
Provide multiple flitch in series, spaced as sho~m.

Every 300 ft oe sJopes less than 5 pro:eatEvery 200 ft on sl~es 5 to 10 lXmZat                                                               3

Every I00 ft on slepes gream" than 10 IX:mere.

Brush Falters trap md filter sedimew, in a manner similar ~ o~er bamers in ~his handbook (e.g~ sik fence, su’aw bale
bam~, rock filu:r), but have the advantage of being ~ ~m brush clea~ from the site and usury disposed
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Additional Information -- Brush or Rock Filter V

3/4" - 3"
CRUSHED ROCK -~, ~-I.5’ FOR NON TRAFFIC AREAS

X XO" FOR TRAFFIC AREAS

CRUSHED ROCK ~
GRAVEL BEPJ~ X

TRAFFIC AREAS

GRAVEL FILTER BERM
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VBMP: STORM DRAIN INLET PROTECTION (Continue)

LIMITATIONS ~ 0¯ Drainage area shookl no~ cxc~l I acz~
¯ Runoff will byp~s lm~c~l ial~ on flops, t
¯ $~raw hiks ~re n~ effcc~ve for in~ ~e~ioa.

2
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Additional Information -- Storm Drain Inlet Protection

Storm drain inlet pro~tion consists of a sediment filter or an impounding area around or upstream of a storm drain, drop inlet.
or curb inlet. This en)s~n and sedimentaUon am~roi BMPprevents excessive sediment from ent~ing storm damage systems
prior to penmment smb~on of ~ disa~oed ~

Large amounts of sediment may enter the storm drain system when storm drains are installed before the upslope drainage area
~s s .u~b. iliz~ or where construcuon is adjacent to an existing storm dram. In cases or’extreme sediment loading, the storm drain
t~tt may clog and lose a major portion of its capacity. To avoid these problems, it is necessary u3 prevent sediment
entering the system at the inlets.

Inlet contn31 measures presented in this handbook should not be used for inlets draining more than one acre. Runofffi, om larg~
disturbed areas should be fit~t muted tim)ugh a Temporary Sediment Trap (see ESC 56). Different v/pe, s of iRlet
a~ appropriate for different applications de~unding on site conditions and the type of inlet. Inlet pn3tection meAhods not
xe~nted in this handbook should be approved by ~ local storm water management age~7.

General Design and sizing criteria:
¯ Gr~s and spaces around all inlets should be sealed to prevent seepage of sediment-laden wa~’.
¯ Excavam sediment sumps (where needed) 1 to 2 feet with 2:1 side slopes around the inlnt.

Imtallation procedures for fl~r fabrk
a. Place 2 inch by 2 inch wooden stahes around the perimeter of the inlet a maximum of 3 lent apart and drive them at least

8 inches into the ground. The stakes must be at least 3 feet long.
b. Excavateatmnchapproxima~lySincheswideand 12 mches deep around the outside peRme~er of the stakes.
c. Staple the fdter fabric (for mamrials and specifications, see Silt Fence ESC 50) to wooden stakes so that 32 inches of the

fabric exmnds out and can be formed into the mrnch. Use heavy-due/wire staples at least one inch m length.
d. Bacla-dl the trench with 3/4 inch or less washed gravel a/l the way amend.

Installation procedure for INock and gravel t%ltor:

mm,m.m o~ t roottxryondeachudeoftheinintsu-ucture, lf more than one stop ~neeessary. ovedapthe strips. Place
t’dter fabric over the wire mesh.
Ptace concrete blocks lengthwise on their sides in a .single row around the perimeter of the inlet, so that the open ends

~ m at teast l~ inches m~ no ~ than 24 mcbes t~gh.
c. tqace w~m mesh over the oumde venica/face (open end) of ~e coyote blocks to prevent stone from being washed

thn3ugh the blocks. Use haniware cloth or comparable wire mesh with one ~ inch openings.
d. Pile wushed s~ne agamst the w~re mesh to the top of the biocks. Use 3/4 to 3 inch graveL

Installation procedure for gravel and wire mesh

a. PL’~ce wire mesh over the drop inlet so that the wi~ extends a minimum of I foot beyond each side of the inlet su.ucntre.
Use hardware cleth ~ compa.,able wire mesh with one-half inch openings, l/mo~ thano~esrripofme,shisnece,s,sm7.
overlap the stops. Place filter fabric over w~e mesh.
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VAdditional Information -. Storm Drain Inlet Protection ~’~
b. Place 314 to 3 inch gravel over the falter fabric.brim mesh. The depth of rd~� gravel slaould be at least 12 inct~ over

emim iz~t op~nmg (~ ~ ~gure).                                                                ~r"

lmtallat~on proc~ure for sand b~ Era’tier:.
a. Us~ sand bag ma~ of geou~xti~ falx’ic (no~ Ix~ap), and t’d~ with 3/4 in. rock or 1/4 in. pea gravel.
b. Construct on gently sloping
¢. Leave room upstrvam of bamer fo~ wmer m pond aad sedim~m~ to ~ttle_
d. Place seve~l layers of sand bags-overlapping the bags and pat.king I~m tightl~ togetl~.
�- Le-avegapofo~ebagon~e~oprowtoservcasaspi~lway. Flowf~mas~ver~smma(e.g. lO-yearstorm)shouid

Mainumnn~-e R~ub~-m~.nr~

~mC becomcs c~og~ccL J~ st~x&l be ~I~L Sec~z~ should be ~oved wl~cn it ~ a~l~ox~natcly one.i~Lf

~ of ~� ~olc.              used, secL~.cm ~ be ~z~oved wl~m j~ ~ ~pmxmuucly onc.h~r

¯ Fo~ gz~vc! [’fi~s: /~" ~e ~avel becomes clogged wi~ s~L~-at, it mus~ be c~ch~y removed ~ ti~ inlet.
�~U~" clcaz~ or mplacc~L Since clea~ng g~ve! a~ a co~smsct~ sJ~ may be clLt~c~, use ~ s~imem-~lon

E~t l~nagcmont P~d~C~S ~ Erosion Control M~ual for Consm~on Sims, Flood Control DLs~t of Mari~p~
Comte, .~izona, Selx~ml~. 1992.

"Draft. ,~xlnnentation and F.,msio~ ConmoL An Inveatory of Current Practices", U.~.F-P.A~ ~ 1990.

Con=’ol Handbook, Sj. Goldman, K. Jackson, T.A. Bu~etyu,~T, P.E., Mc~aw Hill Book
Company.

M~muai of Stanc~rds of E.msion and Sedimont Control Measur~ Associmion of Bay, Area Govvmments, June 1981.

~W C’mdance
of Nonpoint PoUufion in Coastal Wate~Specffy~g

Omup od~g Paper, USEPA, ~

Puget Sound Basin. Waskington State Deparu~e~t of Ecology, The Technical
b

Suxmwa~er Waterfor
Manual. February 1992, Public~io~ # 91-7~.

Storm Water Potlut~on Prevention Handlxx~ Ftrst Edition, State or" California. Department of Tmnspomtion Division
of New Technology, l~ and ]~ ~ 1992.
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Additional Information .-- Storm Drain Inlet Protec~on

mDROP INLI=’T WITH (}RATE

FILTER FABRIC

SEDIIvlENT LADEN
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Additional Information -- Storm Drain Inlet Protection V

0
L

2

MESH WITH
I/2" OPENINOS

GRAVEL
"

SEDIMENT

CONCRETE
CURB INLET                       ,m~

ORAVEL AND WIRE MESH FILTER FOR CURB INLE’[ I
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Additional Information --- Storm Drain Inlet Pmtectio. V

2

STORAGE VOLUME-
3600 CU.FT. PER

0RAINA(~.

BELOW TOP OF

MAX SLOPE 2=1

PARTK:LFS
SETTL~ O~

STORM WA~
L~G~ PARTIES
R~OVE0

SP!~L’~FTC APPLICATION
THfS M~OO OF INLET PROTECTION IS APPLJCABLE WHERE HEAVY FI.0W~
ARE EXPECTED ANO WHF.J:tE AN OVERFLOW CAPABILITY AN0 EASE OF
MAINTENANCE ARE 0ESIRABLF..
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Additional Information -- Storm Drain Inlet Protection

F-WIRE MESH WITH I/2" OPENINGS

r--CONCRETE BLOCK
=VEL FILTER

(:3/4" 1"0 3" GRAVEL)

MESH

OVERFLOW INLET WITH P-~RATE

RUNOFF WATER
WITH SEDIME

/SEDIMENT

BLOCK AND GRAVEL FILTER AT DROP INLET --’O WATER

RUNOFF WATER                                 TO 3" GRAVEL
DEPTH}

MESH (1/2"
OPENINGS) WITH

FABRIC
ON TOP

F,LTEREO WATERI ES~(~RAVEL AND WIRE MESH FILTEFL [" ,----,
FOR DROP INLET

~__
FOR DROP INLET

~ ~,
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VBMP: SEDIMENT TRAP                                Objectlv,,

".~ ~    ,, Minimiz~ Disturbed

~ ~ --"~ ~~ Pr°tectS/cwes/Ch~s

2
GF_J~RAL DI~ON                                            Targeted Pollutants

SU]TAJ~LE APPLICATIONS ~ Toxic Met.rials¯
Any dJso~bed area less tba~ 5 acxes. (Soddme~ Ba..Vms, F..SC56, mus~ b~ used for(~) 011 & G~drainage a~as g~amr g~an 5 ac~s).

(~ Ploatable Meteri~l~¯ ~Jo~g r~ pc~z~j of ~bc si~ az loca~ous wb~ su~m~t.lad~ runoff is d:zsch~d
off-$i~�. (~ Other Construction

¯ Axou~ azx~or upslop¢ ~zom smmz dram izd~z pro~ctJo~ m~asuz~. W~te

~ INST&LLAT]ON/APPLICAT]ON CRITER~
(~ /~bab~ Low or

Unknown Impact
¯ BuLld ou~sid~ ~h¢ ~a m b~ graded ~ore clczrmg, grubbing, and gz~d~g
¯ ~ wb¢~’~ ~ map c;m Ix: easily cleared of scdim~L Implementation
¯ Trap s~J~ dcpcods o~ l~� zyp~ of soil s~z¢ of ~b¢ dxamag= a~ca. azxl d~six~d s~�~ Requirements i
¯ The ~rger ~e .--d~, ~ less f~l~en~y seCuae= mu.q be r~aove~ ~ o&M ~¯ Tbc outlet ~ 9ze trap must bc stabiiizcd wizh rock, vcgctazioo, or ano~cr suitable

(~)

¯ A stable eme~cnc7 spillway musz be inszailcd Io safely coovey major floods (see (~) Trothing

Siope~ >$%

Remove sediment when the sediment uorage zone is no mete than I ft. from
berg ~

[ ~ High O Low¯ Cosz (sou~: EPA, ]992)

ESC 55
LIMITATIONS
¯ Only use fc~ drainage areas up Io 5 acres (s~e Sedimentation Basia BMP S’T8 fox           ~ ~:::~,

larger areas).
¯ Only mmove~ co~se sediment (meAium slit size and larger) unless sized Like a Be

s~tim~azaz~oe basizL Mana~jemenf~
Practices~..-~
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Additional Information -- Sediment Trap

A sediJ~cnt map Ls a small ~e~nporary ponding ~ usually with a gravel outlet, formed by excava~on and/or by �onstruc~g
an earthen embankznenL Its Pmlx)se is u) collect and stor¢ sediment from sites cleared and/or graded during cousm~oo. It
ts m~nded for use on small dx, ainag¢ areas, with no unusual drainage f~aua~ and pmje.c~ f~ a quick: build-out time,. It
should help m rmnoving coa~� sediment f~tn nmoff. The wap is a ~ measure with a design lice of approximamly
6 months, and is m be maintained umil the sit~ area is pca’manemly pro~ected against crosio~ by vegetation and/or su’ucmres.

Planning:
SedLment traps should be used only for small drainage areas. [t" the contributing drainage area is g~.aler than ~ acx,~ term"
to Sedimem Basins (STS), or subdivic~ the ~ent a~a into smaller drainage basins.

~S_ ~¢c~ncnt .xL~.y must .be .r.~m.o.ved from t~. trap af~ each rainfall ~VCnL The SWPPP should detail how this sediment is

Sediment traps axe usually small enough tlmt a failure of the sa~cture would no~ result in a loss of life. damage to home
buildings, o~ interruption in ~ae use of public roads or utiti~ie~. Also, sediment maps at~ am-active ~o child~-n and can
dangen~us. The following mcommenda~ous should be implemented to reduce

1. Install continuous fencing around the sedimem trap o~ pond. Consult local
regarding rcquL, m~ents for maintaining health and safety.

$ed~ent trap size depends o~ ~ ty~ of soil size of the drainage ar~ and desired sediment removal efficiency
Sedimentanon Basin ESC56). As a rule of thumb, the large~ ~e basra volume the greater the sediment removal efficiency.
Sizing cntga’m am typically ¢slablis~d undor fl~ loca/gx, ading on~inan~ or ¢qui~nL The runoff volume f~om a two-year,
24-hoar storm is a common design cciteria for s~im~mtation flap. The sizing c~it~ia below assume that this nmoff volum~
is 0.042 ac-f~/ac (0.5 inches of runoff). While tl~ ~ topographic, and soil ~ ¢xtrem~ make it difficult to establish
a storewide standard, the following criteria should u’ap mod¢~ to high amounts of scdimcm in mos~ iu~as of California.
¯ Trap s~tfimg volume a~ leas~ 67 cu. yd. !~" ac~.
¯ Trap seOimcnt storage voluum al le.ast 33 cu. yd. l~r ac~ (no~: the iarg¢~ this volume., th~ less frequently the u-ap

mus~ be cleaned o~).

¯ Flood v~lum~ large enough to contain a major flood without upsu~am damage and ovextopping tl~

Scdimen~ waps can b¢ coest~’uct~l by Cxcava~ng a ~’~-ss~ou in the gn~und or ~g an impoundmcm wi~h a ban,~ or low.
bead, .~a- Sedimcm wa~s should I~ ias~l~l outsic~ ~e ar~a being graded and s~ould I~ built prior to the s~art of the gradiag
acuvm¢~ or removal ~ v~getauoa. To minim~ tl~ area dismrt~l by ~ sediment traps ~ould I~ insmll~ ia aamral
~,ssioes or m small swalcs or draiaag:ways. The ~ollowmg sg~s must b~ ~ollowed daring installat~m.

a~a ~ould b~ clea~L
2.

orga~c ma~riaJ, or oth~" o~j~c~ona~l~ ma~r~d, T~ e.mba~km~n~ may b~ compac~d by l~av~rsing wi~h
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VAdditional Information -- Sediment Trap
O3. Tbe trap is removed and tbe ar~a stab~ when the trlmiope drainage area has betm pt.opedy stab~

4. All c~l-a~d-fdl slop~ shoukl be 3:1 or ~.

L
~. Wl~n a riser is used, all pipe joints mus~ be wa=~tight

When a riser is used, at ie’asHhe top two-thirds of tbe riser shall be perforamd with lt2.inch diatacter boles spaced 8 roche
vetl.icaily and 10 to 12 inches horizontally. (See Sediment Basra, ESC56)

7. W’hen an earth °r st~me oudct is used, the out/¢t crest �ievaOon should be a¢ least i foot below the top of the embankmen!8. When a crushed stoae out Jet is used, the crushed stone used m the outlet should meet AASI-Fro M43, ~ No. 2 or 24
or Rs eqmvalent s~h as MSHA No. 2. C-~v¢l meeting the above ~’~la~n may be used ff crushed ston~ is

Best Management Prac~ces a~d Erosion Co~xol Manual for Consm~ion Sites, Flood Con~-ol Disu~ of Maricopa
2Cotmty, RouBh Draft - July 1992.

"Dmt’t - Sedimentation and Erosion Control An Invenwt7 of Cun~nt Practices", U.$.E.P.A., April 1990.                              -

"EnVaonmental Criteria Manual", City of Austin, Tctas.

Manual or" Standards otr FJosion and Sediment Control Measures, Association or" Bay Area Govenu~ents, June 1981.

Proposed Guidance Specif-ymg Management Measures t’or Sowces of Nonpoint PoLlution in Coastal Wat=~ Work Gt’oup
Working Paper, USEPA, April 1992.

Stottaw=e~ Management Water for the Puget Souad Basin, Washington State I~ent of Ecology, "l’he Technical
Manual - Februa~ 1992, Pubiicatkm # 91-’/5.

Wator Quality Management Ptaxt for tim Lake Tahoe R~gioa, Volume IL ~ of Manageta=~t i~a~:tices, Tahoe
Regiotml Platmmg Agency. November 1988.                                                                        "

;
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’BMP: SEDIMENT BASIN                                ObJectivez

~ntn~z~ Dis~d

Protect SI~
Confml Site Perimet~

GENERAL DI~I,I~ [rlON
Targeted Pollutants

A P°nd crcat~ bY excavation or consma:ting an embankment, and designed to r¢~ ~ ~
runoff sufficienuly m allow excessive sedin~-nt u) settle. ¯ S~dlment

SUITABLE APPLICATIONS (~) Nutr/e~t~

At the outlet of all disturbed ~ 10 acres (x larger. ~ Toxic
At ~he outlet of sznafler dism.rbed walersheds, as ne¢:essaty. ~ 011 & Geeme

SbouJd be used in association with diJr~ t~l:x:~V channels, and pipes used to divert
0 Or/me Co~t~londLsnn’t)ed a~eas into the basin and tmdisRtrbed areas around the basin.

W~te

INSTALLATION/APPLICATION
Coosl:rgct bet’o~ �~e.ariDg ~ ggadiztg wol’k begil~ "e L/kMy ~ H~

$1gnlfle~tDo not locau: m a stream.
OAll basin siu= should be iocat¢d where failure of the =nbmdcment would not cause loss U~kne~

* Lxrge basins are subject to s~eJlocal dam safety requitemen~ Implementation
Securely anchor and ins~U an ami-seep collar on the oude~ pipe/rhea, and Ixovide a~ Requirements
=merg=ncy spillway for passing major floods (see local fhx)d coem3! agency).

O C~pita/Co~t~The balm volume should be sized to capu~re runoff from a 2-~ear, 24-bout storm, or otbe~

al~dcsignst°rmss~u~dby~belocalage~:Y. A~etentioetim~of24to40hours ~ O&M
should allow 70 ~3 80 percent o[ sediment m scale.

0 M~inten~n~The basra volume consisL~ of two zoee=
0 TrainingA s~Lm]ent storage zone at k:ast I foot deep.

Suitabiiily forA settling zone ~t least 2 feet deep. (~)
The length to settling depth mtJo (L/SD) should be less than 200.

The length m width ra~° sh°ukl be gre;u=r than 6:1’ °~ baffles ate ~luired ~° 1xevent~

l~ove sedi~ wb~re ~be sed~ne~ s~rage zooe is ~ ~
Cost: Av~age annual c(~t fo~ installatioe and ~ (2 year use.ful life, ESC56sotwce: EPA, 1992)

Basra less than 50,000 fL3:$0.40 per fL3 ($700 per drainage acre)

st~

Basra size grca~ than 50,000 fL3:$0.20 per ft.3 ($350 per drainage

PracticesX...4
Conslruction Handbook $. 90

March, 1993

R0034513



BMP: SEDIMENT eASIN (Continue)
! LIMrrATIONS
¯

The basin should have shallow side slope~ (minimum 4: l ) 0r be fenced IO prevent drowning.¯ Sit~s with very fine sediments (fine silt and clay) may mqui~ l~ge~ deamtion times for ¢ffec~ve sediment removal
¯ Basins in excess of 25 feet height and/or aa impounding capacity of 50 ac. ~ must o/xain apl~oval fi’om Division of

Safety of Dams.

¯ Basins m excess of certain depth and sa:rag¢ votume crttem must me~ Sta~ Divisioe of SM~ of ~ ~OD)
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Additional Information -- Sediment Basin V
A sediment basin is a conn’ollcd su~’m wa~-r mlcas¢ sn’uc1~ formed by e, xcava~on or by consmu,’~ng an ¢mba~kmen~ of
compac~d so~ ~’ross a d~am~g~way, or ott~-sm~bk~ IocaUon. Its purpose Ls ~ collect and sto~ sediment from sites cle, a’ed

L

and/o~ g~aded dua’mg construction or for extended periods of l~me befo~ Rcsr~blLshmcnt of l:~-’rmancnt veg¢l,~h~n and/o~

~onstrucuon of permanent d~e slxucture~. It ~s in~nded m ~ sediment bcfor~ it leaves ~he construc~on s~¢. The
LS a mmlXXaxy measm¢ (~,~th a design Life of 12 m 18 months) and is ~o b¢ maintained un~l the s~m ate, a is IX~’mancndy
IXO~CCu~ agams~ e~’osion or a pe~’mancnt dc~’n~on basin is consm~=d.

Sedimenla~on basins a~ suitable for nearly all types of co~s~’uc~on projects. W’ncn~v¢~ possib~�, co~su’uct ~he
fat, ion basins before clea.~ng and g~d~ng work begins.
Basins should be located at ~e slormwamr oudet from {he sile,, but not in any natural or undistmbcd s~’cam. A typic~l
applica~o~ would include ~:mlxxaty dike, s, pipes, and/or channels ~o divert runoff ~o ~ basin inleL

2Many development projects m California will be ~quh’~d by local ordinances ~o Ixo~d¢ a storm wa~r de~en~on basra for
pos~-cons~rucuon flood conuol, desd~anon, or stocm wa~r pollunon conn’oL A temlx~aw sediment basra may b~ ~

-by rough grading ~h¢ post-co~sm~.ion comxol basins <~arly in th~ Ixoj~x:t.

Sediment ha, sins u’ap 70-80 l~’ment ofth~ sediment which flows mm ~hem if designed acco~ing to ~ handbook.
r, bey should ..... .
[o reduce b~ used m conjuncuon w~b e~s~on conuol l~aCnccs such as ~mpo~ry seeding, mulching, d~vc~sion dikes, eta:.,the amount of ~dimcnt flowing m~o ~h¢ basra.

Pla~nmg:
To u~pmve ~he effecnveness of ~he basin, ~t should b~ Ioca~d m m~-~ix runoff from ~h¢ latge, s~ possible amount ofdisturbcd
axca. The best Ioca~ons a~ genes-ally low areas below d~ m’~as. D~mage into the basra can I~ iml~Oved by th~ us~
ofdivcx~on ~ and d~tchcs. The b~sin must           ¯ not b~ Ioca~d m a slx~am but should b¢ Iocaled lo Ixap sediment-laden runoff
be~o~ it cn~.~’s d~ s~,am. The basin should no~ I~ ioca~d wh~xe ~ fa~Im~ would ~suh in ~ loss of life o~ in~u’OlX~O~
of ~h¢ us~ ~ se~v~�~ of public ul~l,ides ~ roads.

¯ The s~l~near~m basin volum~ consisu o~ two ~

Th~ se, dime~ sto~g~ zone (a~ l~as~ I foo~ in dqxh).
A sct~Img zone a~ least 2 fce~ in dqxh.

¯ Th~ sediment, ion basra may I~ fc~med by ~ cxcava~on and/or by conslruc~on of a �oml~Cted ¢mbankmcm.
II may have one or" ~ inflow

¯
A secu~ly a~cho~d rLscr pipe w~h an ~nd.seep coffin.is lhe ix~c~pal ou~leh ~g ~ ~ ~ o~w ~yA solid rLserp~p¢ w~th two I inch diam¢~.dcwa~,nng hole~ iocaled a¢ the ~p Of ~h~ sediment su:~g¢ volume on opposi~�

7

s~dcs of ~h¢ ~ p~pc usually l~’Ov~dcs suff~c~em de~-nnon um¢ fox ha.sins draining about I 0 ac~s. Rock. r~p-~o, o~

¯ S~u, lmg Zo~� Volum~
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Additional Information -- Sediment Basin

~ seaJing zo~� volmac is demrmmed by ~� following ¢qtw.ioa:

C¢) - 1.2(SD)Q / VSED

Q = design m.qow based on the peak discharge from a specified design storm (e.g., a 2-year, ~.A-hour
durauon design storm event) fi’om the mbuu~--y dt~tge area a~ compo~! using the methods
requucd by the local flood control agency. Provide a minimum of 67 cubic yards of setding
volume per acre of drainage if a design storm is aot specified.

VSED =the selxting velocity of the design soil particle. The design
This has a seufing velocity (VSED) of 0.00096 ft/s~c. As a general rule it ~ not be necet~y
to design for a particle of s~z¢ less than 0.02 ram, ~spec~ally since the surface area r~luircment
increases dramatically fo~ smafier patrick: stze~. For example, a design particle of 0.01 mm
requur.s aboet three umes ~he surface a~a of 0.02 nun. No~ also that choosing VSED of 0.00096
ft/sec equates to a surface area (SA) of 1250 sq. ft. per cfs of inflow.

SD a sett~ingdep~h’whichsh~u~dbeatleast2fL.andn~dut/J~werthantheaveragedistancefr~mthe
inlet to the oudet of the pond (L) divided by 200 (i.e~ SD > L/200).

Total sedi~nent basin voimne and dimension are determined as oetlined below:.

a. The details sbow~ in the anached figure may be uscfu! in designing the sediment ba~.
b. De~mme busm geometry for the sediment surage volume calcula~l abov~ using a minimum of I ft depth axKI 3:1 side

slopes f~om the bouom of the basin. No~, the basin boozxn is level.
c.

Extend the basra side slopes (at 3:1 max.) as necessa~V to obtain the seOjing zone vo|ume as ~ above"

d. Adjust the geometry of the ~ to effecUvely combine the s~fling zone volume and sediment sto~age volumes whil~

e. Provide an e~nergency spillway with a c~p.st elevation o~e foot above the lop of the ri.ser pipe.
f. The ratio between the ha.sin length and width of the pond dmuld eithe~ be g~er than 6:1, or baffles should

be installed to Ix~vent

" "e, aamage to homes or mu~,~mg~, or mten.Ulmon of use or serwce of public ma~ts or utilities. Also. sediment traps and ponds
a~atwacnve to children and can be very dange~ous. Localontinancesr~garding hea~th and safety must beadhe~d m. If
fencing of the pond is r~iuir~ the type of fence and its location ~ be s~w~ in the SWPPP and in the couswact~

¯ Generafiy, temlx~ary sedimenta~on ~ are limiu~d to drainage of 5 acres or
° Sediment ponds may be capable of Irapping smaller sediment particle~ if additional detention time is provided.

However, they am most effec~ve whe~ used in c~njunc~on with other BMPs soch as seeding or mulching.
¯ Ponds may become an ~amac~ve nuisance" and care must be taken to ndhe~ to all safety practices.
¯ Sediment ponds designed accontmg to this handbook are only prac~cally effective in removing sediment

d~wn u3 about the medium sih size fraction. Sediment-laden runoff with mxaller size fractious (fine silt and
clay) will pa~s ttm3ugh un~.ated empt~zing the need to uabifize the ~ quickly.

ESC,~
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Additional Information --- Sediment Basin ¥

A Cur~nt Ass~sm~nt of Urlzm Best ~~ ~: T~q~ f~ ~g N~t ~ ~Du~ m ~

~
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6. MEASURING BMP PERFORMANCE

~
One of the final steps According to the general permit, a tracking or

L’CTRODUCTION in the preparation of follow-up procedure must follow an inspection
the Storm Water which discovers deficiencies in the BMPs.

~ Pollution Prevention
Plan (SWPPP) is to The results of the inspection and assessment

develop a program to monitor how well the must be written. Include the date of the
BMPs work, and to evaluate whether additional inspection, the person(s) who performed the
BMPs are required. The construction general inspection, and the observations. Inspection
permit requires that a monitoring, inspection, records must be retained for three years. A
and maintenance plan with the following sample inspe~on form is provided at the end of
objectives be a component of the SWPPP: this chalxet.

¯ To inspect BMPs annually, as well as prior It is possible that activities may have changed
to and after a storm event, since the last inspection, by type or location.

These should be noted. New BMPs and¯ To aid in implementa~on of the SWPPP.        adjustments to the SWPPP may be necessary.

¯ To measure the effecdvenes~ of the BMPs.
You must certify,

CERTIFICATION OF based on theTo meet these objectives the monitoring effort
COMPLIANCE annualhas these elements:

inspection, that
your facility is in¯ Site inspection compliance with the requirements of the general

¯ Certification of complianc~ permit and the SWPPP. If the inspection¯ BMPs monitoring indicates you are not in compliance, you are to
¯ Record keeping notify your Regional Water Quality Control¯ SWPPP review and modifications Board. The notification is to identify the type(s)

of noncompliance, the actions identified to come
Inspections         into compliance, and a time schedule to achieve

SITE INSPECTIONS     before and after      compliance.
a storm event are

i required by the ~
- The type of

construction BMPs MONITORING BMP monitoringgeneral permit, ha the onset of a consu’uction
~ depends onproject (e.g., clearing, grubbing, earth ~ which BMP ismovement) it may be more appropriate to

implemented. Inperform inspection of the BMPs on a regular the case of contractor activity BMPs the
basis instead of just before and after a storm, monitoring consists of visual inspection to
This will allow sufficient time for any ensure that the BMP was implemented and
corrections or improvements to be made in time

maintained according to the SWPPP. Suchbefore the storm. An inspector should be inspection would include:
identified in the SWPPP. Inspection can usually
be performed as part of a regular construction ¯ looking for evidence of spills and
inspection program, resulting clean -up procedures (e.g.,

supplies of spill cleanup material);
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¯ examining integrity of containment pattern changes, if the changes are addressed in
structures; the SWPPP and if modifications to the erosion¯ verifying use of employees education and sediment controls are required to address
programs for the various activities; this change.¯ no~ing the location of activity (e.g.,
outdoor vs. indoor, concrete vs. grass); ,Are sediment and erosion BMI~ lnstali~¯ verifying adequacy of trash receptacles;

¯ verifying waste disposal practices (e.g.,
recycle vs. hazardous waste bins); The SWPPP BMPs should include details

references to allow for the proper cons~uction
Other inspect.ion areas are described in the factof structural or vegetative erosion and segment
sheets found in Chap~ 4. control devices. The inspector should in.s~e

that these systems are installed according to the
In the case of sediment and erosion control SWPPp in the proper locations.
BMPs, the monitoring program should consist
of regular ~nspection to determine the following:Are areas stabilized as quickly as possible a~er

completion of construction activities in an.,Are the BMPs installed effective,?
Active consu’uction areas (inactive construction

The effectveness of the BMP would be basedareas may be defined as areas in which no
on the presence of silt bekind or within controlconstruction activity will occur for a period ofdevices, the presence of silt downstream of the30 days or longer) which have been disturbed
site and signs of erosion in stabilized areas ahershould be stabilized through the use of
a storm event. The system may be deemed vegetaton, mulch, erosion control ma~ng
ineffective if:. structural methods wi~n 7 calendar days from

the last construction activity in the area. If1. Silt is present outside of the conm:~l area; construction, climatological, or other site
conditions do not allow stabilization within2. Structural com~ols am breached or fall underseven (7) days, the SWPPP should define

storm events of minor (less ~ 2 year, 24 alternatve approaches (e.g., watering orhour) intensity; chemicals for dust control).

3. Rills and gullies are present in stabilized Are the BMPs properly maln~ned?slopes;
Maintenance of the erosion and sediment control4. Evidence of allt buildup in downstream devices is the most critical as well as the

storm drains ~ drainage ways is apparent;potentially most expensive erosion control planand The inspector should inspect the site on a
regular basis and Her any storm of 0.5 inches

5. Controls are not main~ned in accordance or greater to deter~ne maintenance
with d~sign guldefines, requirements and general condition of the

installed system. The local jurisdiction may
.Have dr’-,dnaRe ~rterns change? also inspect the site on a typical bi-weeidy hasis

to assess the maintenance performed on the
If the site has undergone significant grading systems. The following maintenance tasksopera~ons, changing the drainage patterns, should be performed on a regular basis. All
adjustments to the BIvtP controls will likely bemaintenance relat~ to a storm event should berequired to address ~s change. The inspectorcompleted wi~n 48 hours of the storm eve~shall determine the extent of the drainage
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1. Removal of silt from barriers and            -
During ~sediment~on devices.

SWPPp REVIEW .,~D course of
2. Replacement or repair of worn or damaged ~ MODIFICATIONS construction,

geo~extile fabric. - ~ unanticipated
changes mayoccur which affects the SWPPp, such as3. Repair or replacement of damaged structural

schedule changes, phasing changes, stagingcomro~s.
modifications, off-site drainage impacts
repeated failures of designed controls.4. Seeding or mulching of damaged stabilized
changes must be made known and SWPPpareas,
revised accordingly. During the lxeparation and
review of the modified SWPPp, consm|ction5. BMPs for ~y chemicals or fuels not
may continue with temporary modifications toaddressed in the SWPPp must be developed,
the erosion and sediment control BlVd.

6. Other control maintenance as defined in the
Revisions to the SWPpp are also required whenBMP fact sheet of this handbook or part of the Ixoperly installed systems are ineffective in~ approved SWPPp.
the prevention of silt u’anspo~ off of the site.
This may be due to unforseen site conditions or" - Records of all construction tech~ques which adversely affectRECOI~D I’~-EPING inspections, the system as designed. Revisions to ~e

compliance SWPPp are also required if there is a new,
~- certific~ons, delemd, or moved activity ~hat could result in a

and significant amount of pollutants discharged innoncompliance reporting are to be retained forthe storm water.at least three years by the owner/developer.

It is suggested that records of incident~ such as
spills, or other episodic releases be
Analyzing a history of this information
provide insight into modifying the BMPs. Tim
history may suggest a predominance of Sl~lls in
particular locations, from particular activities,
and/or of particular materials. Efforts can be
focused accordingly. Photographs may he
useful. Also keep a record of maintenance
activities or any other BMPs that ar~ of Rn
"action" nature. It is easy to demonstrat~ that I
BMP that involves a physical change, such as
berming or covering, has b~n accompfialmd.
But actions that relate to good housek~ping
only be demonstrated by record imeping.
Keeping a record of sediment trap cleaning, for
example, also provides insight into how soon it
takes for th~ trap to refill.
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SAMPLE
Construction General Permit

Inspection Checklist

[ ] Regular Inspection [ ] Rainfall Event Inspection (Before)
[ ] Rainfall Event Inspection (After) Rainfall ~ Inches

Inspected By: Date:

Project:

NOT
YES NO APPLY

A~ the BMP$ called f~ on the SWPPP installed in ~he pmpe~" location and
according to the spe.~ifieatiom for the SWPPP?

Are all operational ~orm drain inlet~ protected from u~lirnent inflow?

Do my structural practice~ require repair or clean-out to maintain adequate
function7 If ye~, indicate which one~:

Are construction on-site tr~fic mutes, parking, and storage of equiprocnt and
suppfies reuricted to tre~ specifieally dmigrmt~d for those u~es?

Are locations of temporary soil stock piles or �on.umczion materials in approved
areas?

Do any ~-ded or landscaped areas r~quire maintenance, imguion, femliz~on.
seeding, or mulching?

Is there any evidence that sediment is leaving the sitz?

Is there any evidence of erosion or cut or f’dl slopes7

Is the~e any evidence of sediment, debris, or mud on public roads tt
mtersection~ with site ac~em roads?

Does the SWPPP require revisions7 If yes. explain:
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STATE WATER RESOURCES CONTROL BOARD
PA~ R. BONOER,S(~I BUI,~ING

~

~ P STRELrr
P.O. BOX ~

FAX: 916/657-0932

SEp
TO: Interested Part]es

GENERAL CONSTRUCTION ACTIVITY STORM WATER PERMIT

Enclosed is a copy of the General Construction Activity Storm Water
Permit (Permit), including the Fact Sheet, Notice of Intent (NOI) form°
and NOI instructions, which was adopted by the State Water Resources
Control 8oard (State Water Board) on August 20, 1992.

To be covered by this Permit, the owners of land where a construction
activity occurs must submit the completed NOI form, with the appropriate
fee, to the State Water Board. Permits are required for all storm water
discharges associated with a construction activity where clearing,
grading, and excavation results in a land disturbance of five or
acres. Storm water discharges from a construction activity that results
in a land disturbance of less than five acres, but which is part of a
larger COhen plan of development or sale, also require a permit.
Permits are required until the construction is complete.

A permit must be obtained by October I, Igg2 for an ongoing construction
activity that satisfies these criteria. For a new construction activity
that begins after October 1, 1992, a permit must be obtained before
construction starts.

The NOI must be sent to the following address:

State Water Resources Control Board
Division of Water Quality
Attention: Storm Water Permit Unit
P. O. Box 1977
Sacramento, CA g5812-1977

The NOI must be accompanied by the appropriate annual fee. The fee will
either be $250.00 or $500.00 depending on the area of the construction
activity. The NOI will not be processed if not accompanied by the fee.
Enclosure ! describes those areas in which the S250.00 annual fee
applies. Dischargers in all other areas of the State must pay the
$500.00 fee.
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Interested Parties

LAttachment No. I to the Permit lists the nine California Regional Water
Quality Control Boards’ (Regional Water Boards) adOresses an~ telephone
numbers. If you have any questions or concerns related to the Permit,
you shou)O discuss them with Regional Water BoarO staff.

We wou1~ appreciate it if you would inform other mea~)ers of the                        "~-
construction industry of the need to obtain a storm water permit. If you
know of others that need to obtain a permit but may be unaware of the
State’s program, please have them call the State Water Board’s
Construction Activity Storm Water Hotline at 916/657-1146.

Sincerely,

Walt Pettit
Executive Director

Enclosures (2)
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Enclosure !

AREAS OF THE STATE IN WHICH THE ~250.00 ANNUAL FEE APPL(~

Munfct~alfty Permitted Area

1. Alameda County The permitted area of the county
is the westerly side of the county
which drains to San Francisco Bay.

, 2. ~os Angeles County The permitted area consists of
~: the five hydrologic subbasins
~ which drain ~nto the PacH~c Ocean
;~ as fo]lows: Santa Hontca Bay,
~i Upper Los Angeles River, ~nclud~ng
~i Sycamore Channel, Upper
~ San Gabriel R~ver, Lower
!i Los Angeles R~ver, and Lower
~ San Gabriel R~ver, |nclud~ng~ Santa Clar~ta Valley. The per~att
:! does not cover the c~es of
~ Avalon, Lancaster, and Palmdale.

3. Orange County The pernHtted area is delineated
~1~ ~y the ~os Angeles County line on

,! the northwest, the San Eernardino
¯ County line on the north and
_~- northeast, the Rfvers~de County
~i line on the east, the San O~ego
~:: County line on ~he south, and the
!! Pacific Ocean on the soutfnvest.

4. R~ve~s~de County The permitted area |s delineated
by the San Bernardino County l~ne
on the north and northwest, the
Orange County line on the west,
the San Oiego County ]~ne on the
south, and the Santa Ana/Coloraao
River Basin Regional Boards’
~oun~ary ]~ne on the east
(mountain crest).

5. Sac~amen:o County The entire county except for the
~ncorporated City o~ [sleton.

~. San 3e~nar~no County The ~erm~tted area ~s delineate:
~v ~he Santa AnaoLahontan Reg~ona~
E~ar~ ~cundary 1~ne on :he
an~ nor:~east, the Santa ~na-
Co!or~o ~!ver Easin ~eg~onal

:~e San 3ern~rd~no-~ivers~de
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~un~c~pallt~ Permitted Area

County boundary 1~ne on the south
and southeast, the San-Bernardino-
~ange County boundary line on the
southwest, and the San Bernardino-
Los Ange]es County boundary line
on the ~est.

7. San Diego County The penaitted area ts delineated
by the San Diego County lines on
the north and south, the Pacific
Ocean on the ~est, and the
San D~ego/Colorado Rtver Basin
Regional Board boundary on the

, east (~unta~n crest).

8. Santa Clara County The Santa C3ara Va~ley Basin
port~on of the county containing
eleven hydrologic su~basins ,hich
discharge ~nto watercourses w~ch
In turn f~ Into Sout~
~an Francisco Bay.

R0034528



R0034529
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~tect ~b1~�
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~ acres
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1990 (~ ~e ~ lmr~ b~ (~)

!
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Attachaent !              V
STATE WATER RESOURCES CONTROL BOARD

P. O. Box 100, Sacramento, CA 95812-0100
I.~,,~at~ve ~ Pul:d~� N~-~m: (916)657.2390 Clean W~t~ Programs Infm’ma~on: (916) 739.4400
Wmr Qualm/|nlormlt~on: (916) 657-0657 W~m’ ~ Ink:m~rC~n: (916) 657-2170

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

NORTH COAST REGION (1) CENTRAL COAST REGION (3) LAHONTAN REGION (6)
5550 Skylane BlvcL Su~ A 81 Higuera SL, Su~ 200 20~ lake Tahoe Boulevard, Su~ 2
Sar~a Ros~. CA 95403 San Luis Obis;:)o, CA 93401-5414 South Lake Tahoe, CA 96150(707) 576-2220 (805) 549-3147 (916) 544.3481
SAN FRANCISCO BAY REGION (2) LOS ANGELES REGION (4) Vlctor~lle Branch Office
2101 Webster St)set, Sis. 500 101 Centre P~:a Drk~ Civic Raza.
Oakland, CA 94612 Monterey Park, CA 91754-2156 15428 Civic Drive. Suit~ 100 -(510) 464-1255 (213) 266-7500 Victorvilie, CA 92392-2359

CENTRAL VALLEY REGION (S) (619) 241-6583
3443 Ro~l~er Road, Sui~ A COLORADO RIVER BASINm Sacramento, CA 95827-3098 REGION (7)
(916) 361-5600 73-720 Fred Waring Dr~e, Suit~ 100

Fresno Branch Offioe Palm Desert. CA 92260
"~" 3614 East Ashen Ave. (619) 346-7491

Fresno, CA 93726 SANTA ~A REGION
,-,-, (209) 445-5116 2010 Iowa Avenue, Su~ 100

Reddln{l Branch Office R~erside, CA 92507-2409
(714) 782-4130415 Knollcrest Drive

Re~d~ng, CA 96002 SAN DIEGO REGION (9) ~.-.~’
(916) 224-4845 9771 Clalremont Mesa Blvd. Ste. B

San Diego, CA 92124
(619) 467-2952

6                            I’/

’-"7
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NOTICE OF INTENT
TO COMPLY WITH THE TERMS OF THE

GENERAL PERMIT TO DISCHARGE STORM WATERA,.%.~:3CIATED WITH CONSTRUCTION ACTIVrTY (WQ Otde~ No.

I. OWNER

2
II. CONSTRUCTION SrTE INFORMATION

MM O O y y

III. BILLING ADDRESS

[~ OWNER [~ DEVELOPER

~ OTHER

IV. RECEI.___.~VING W~TER INFORMATION
A. Does your �onsVuc~n s~e’s s~o~n wmar discharge =: (~ ~ne)

1. ~ Storm ~ra.n system. End’ sys~m miners name

B. Name of �~o=~s~ ~�~Nmg ~

STATE USE ONLY

~ O~der Number:             FN Amount Rec~Ive~l:      Oste NOI R~:elved:
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96~83, ~ 9701171

313 o~ ~e ZZZ ot

R0034553



EXAMPLE SWPPP FOR A CONSTRUCTION PROJECT

This Appendix gives an example of a storm water pollution prevention plan (SWPPP) for a relatively
straight forward, short-term construction project. It uses the SWPPP worksheets found at the end of
Chapter 2. The level of detail provided is appropriate for projects in California of similar ~ and
complexity. The BMPs selected for this example are appropriate for the example problem only -
other projects/sites will typically require a unique set of BMPs tailored to the particular site conditions.
It may be useful to include additional working site maps and/or other materials used for selecting
appropriate BMPS, such as those discussed in Chapters 2 and 3, for background. These materials are
not required in the SWPPP, however, and are not included here. Also, a project location map and
complete set of BMP fact sheets are not included in this example, but should be part of a complete
SWPPP.

It is impossible to cover the full range of construction projects within California with a single
example. Long-term, complex construction projects will probably require additional information to
supplement the SWPPP worksheet, or may require phased SWPPPs for each construction phase. The
concepts and level of detail shown in this example should be used only as a guide for preparing aa
SWPPP.
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NOI attached?
[ )Yes
[J’] No

Sto~ Water Pollution Prevention Plan (SWPPP) Wor~h~t
California Comtruction Genes! Pe~it

Wo~sh~t 1. ~o~t lnfo~flon

~oje~ N~e: NOI WAREHOUSE

~ojea ~afion: S~eet A~r~ (or ~valent): ~1 MAJOR ROAD

5 Ci~: ANYTOWN County: CO~ PERMIT
~pC~: ~

~j~ Ow~ NOI PACKAGING, INC,

Con~ P~n: S.W. R~O~ P~ No. ~

Ow~r’s M~ling A~: S~t A~r~ (or ~uiv~ent): ~ I~U~RY BLOt

:~ City: A~TOWN County: ~O~ PERMIT ~p~: ~

[~] I~nfi~ r~ible ~!:
~

[~] Implementing ~ revising ~e S~PP: S.W. R~O~

[~] Imping eq~pment: ~

[~] Re~ i~c~om of ~: ~

[~ Tr~ng employ~s ~ut B~ ~e~ng ~ job: ~

~st ~1 Con~o~ ~ Su~n~cto~ ~ible for imple~nfing S~PP f~ ~ ~:

ABC Ge~ Con~r G~ Fo~mn I~1~ 9~
~Z ~� U. ~ S~r~ ~ ~
DEF M~a~ C. ~ G~r ~1~3 7~3
Di~ ~va~on ~ Mov~ 1~1~ 1~
~owe~ ~n~ping Fr~ ~owe~ 7/1~3 ~
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V
Worksheet 2. Project Site Map Requ|rement~

OPlease Check the Boxes, and provide supporting information as requested:

[~’] Topographic Base Map Attached? Map shows: L
[~r]An area extending one-quarter mile beyond the property boundaries of the construction site:

See Location Map on Project Construction Drawing.

[t/"] The boundary of the construction site. Construction Area = 12 Acres

[~’] The location(s) where storm water drains OhiO or off of lhe prope~.

[~’] Boundary of off-site areas that drain into the construction site.

[~’]_Site mal~s) al~ached? Maps show:

[~’] Temporal! storm water s~uctures used during con.~uction,

[�~’] Areas used Io s~ore soils and conslru~on was~.

[~’] Areas of cut and fill

[~/’] Drainage patterns and slopes anticipated afler major gr~ng activities, including lhe location
of storm water structures to be constructed on the property (e.g., storm drains, detention
ponds, channels).

b/~’] Areas of soil disturbance.

[~/~’] Locations of potential soil erosion requiring BMPs during construction.

[~/’] Existing and proposed paved areas and buildings.

Existing Area:0_.0._. percent of site Proposed Area: 7..~0 percent of site                    2

[e/’] Estimated runoff coefficient before consu’uaion: 35 after construction 78
(See the local municipality for approved runoff c~efficienls for your community.)

~[~/’] Locations where storm water structures and controls will be built to cona-ol storm water
Upollution after construction is complete.

[u/"]The boundary of the drainage area upstream of each location where s~orm water leaves the
property. See Hydrology Report for Project, Page 2&

[~/’] Any vehicles storage and service areas. NONE

[~/’] Areas of existing vegelntion,                                                                   j
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Worksheet 3. Inventory of Contractor’s Activities
and Special Site Conditions

Provide a description of contractor’s activiUes that could result in the discharse of polintanLs in the
storm water runoff from the site. In addition, provide a description of special site conditions that may
impact pollutants in storm water discharges.

Contractor’s Activities

[��] Describe toxic materials that are known to have been stored, disposed, spilled, or leaked in
significant quantities onto the construction site:
No toxic materials were stored, disposed, spilled or leaked on-site prior to construction.

[~’] Describe construction materials, equipment and vehicles that comes in contact with storm water:.
Construction Materials: Concrete, structural steel, aluminum wall panels, asphalt roofing,
shrubbery, fertilizer, corrugated metal drainage pipe.
Equipment & Vehicles: Bulldozer, grader, concrete truck/forming, welder.

[t/’] Describe construction material loading, unloading and access areas/activities:
All construction materials will be delivered to and stored on pallets in a bermed area
staging at the northwest corner of the site (except concrete and asphalt roofing, which will
be used immediately upon delivery to the sit~.

It/’] Describe equipment storage, cleaning, and maintenance areagactivities:
Equipment will be stored off-site if not needed within a 21 day period. Equipment will be
stored on-site either in the bermed staging area or inside the partially completed warehouse.
Fueling and routine maintenance will take place in the bermed staging area. Major
equipment overhauls will take place off-site.

It/’] Describe storage and disposal of construction materials (on-site and off-site):
Materials will be stored on pallets in a bermed staging area until installation, and will be
installed within 72 hours after removing from the bermed staging area. Building material
waste will be placed nightly in dumpsters in the waste containment areas which will be
emptied weekly. Excess concrete and asphalt roofing materials will be taken to approved
off-site disposal areas.

Special Site Conditions

[��’] Describe storm water structures and controls on the site prior to construction and how these
structures/controls will be integrated into the SWPPP to reduce sediment and other pollutants in
storm water discharges:
No structures/controls existed on-site prior to construction.

It/�] List materials/waters other than storm water which will flow from the site during dry weather, the
approximate amount of flow, and methods for preventing other dry weather flows:
No dry weather flows/discharges will be generated on-site by this construction project.
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Worksheet 4. BMPs for Contractor Activities

Provide a list of BMPs selected to reduce pollutants associated with contractor activities (see Worksl~et 3). For each BMP selected, identify
the pollution(s) of concern (see Table !.I). Attach modified BMP fact sheets and/or appropriate information for the BMP selected. (See
Chapter 4. BMPs for Contract or Activities.)

ConstrnclJolt Materials Waste Vehicle & EquipmentPractices
Manat‘ ........

(Worksheet 3) ’ cut Primary Pollutant(s)
~ =~ ~-- ~ ~mtm ~ ;retain= of ConcernI. Toxic material on-

Site

2. Co~slruclion
material equipment ~’ ~’ See Worksheet 3& vehicles in
contact with storm
water

3. Material loading,
unloading and Various Buildingaccess Materialsareas/aclivilJes (Floatables)

4. Equipment
storage cleaning. ~’ ~’ Fuels, Oil, Grease,and maintenance Hydraulic Fluidsarea.g/activities

5. Storage and
disposal of Various Buildingconstruction Materialsmaterials (on-site ~Floatables),and off-site) Concrete, Asphalt

NOTE: Modified BMP Fact Sheet CAIO is included as an example. The Complete SWPPP would include other modified BMP Fact Sig’ets.



Worksheet $. BMPs for Erosion and Sedimentation Control

[ ] Describe the source and composition oflhj~ exi~ng soil and fill material
(Soil Report Attached? Yes [ ] No [t¢" ])
No significant fill materials are needed for this project. Only native soils available on-site
will be use& The native soil is a loamy clay. Temporary stock piles will be created during
construction.

[ ] Provide a site map showing locations where BMPs for erosion and sediment control are placecL
This map should be updated when BMPs are’ revised to meet evolving construction conditions.
Provide a brief description of BMP selected, and, if appropriate, attach modified fact sheets or
additional information for erosion and sedimentation control BMPs.

/ DESCRIPTION OF BMI~ FOR EROSION &
BMPs SELECTED SEDIMENTATION CONTROL

SI’I~; PLANNING CONSIDERATIONS

S~heduling ¯

t/" Preservation of Existing Vegetation Exlsling tree, veSetaflo~, along Minor Creek

SOIL STABILIZATION
~ Seeding and Planting             Fiaal site stabilization ol’ slopes, site I~’iphery

Mulching

PHYSICAL STABILIZATION

Geot~xtiles and Mat~

Dust Control

Temlx~ary Stream ~a~ssing

Construction Road Stabilization

t~’ StabiLized Construction Entrance     Perimeter Control: vehlmlar ~’dlmeat l~cklng onto major

road

DIVERSION OF RUNOFF

Earth Dike

t~ Temporary Drains and Swales
Intercept, collect flows to prevent slope

~� Slop~ Drain
Slope Protection: ennvey runoff" from top to tee of dope
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V
DESCRIPTION OF BMPs FOR EROSION &

BMPs SELECTED SEDIMENTATION CONTROL
OVELOCITY REDUCTION

~’ Outle~ Protectioa Prevent stretm ero~on from high velodfles st pipe outlets
L

Ch~k Dams
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Worksheet 6. Post-Construction BMPs

Provide a site map Ioca~ng ucaanent control BMPs which will be consu’ucted as part of this project m P..duc¢

0
storm water poiluuon after consu’uction is complete. Selection of these and other post-construction BMPs may ~be guided using the Municipal BMP Handbook, and must consider si~c-specific and seasonal conditions. Provide
on the worksbeet below the BMP selected, the rvsponsibl¢ party fo¢ main[cnanc~ and operation, and source for Lfunding ~� operation and maintcmm~�.

~ BMPs SELEC’IED MAINTENANCE FUNDING SOURCE
RESPONSIBILITY FOR O&M

TREATMENT CONTROL BMPs

Infiltration

Wet Ponds

Constructed Wedand~

Vegetated Swales and Strips

Extended l~tention Basins NOI Packng/ng will contract NOI Packag/ng will pay for
~To be constructed where sedin~nt for maintenance services all maintenance costs
bas4n is located during construction.) annually

Media Filtration

Oil/Water Separators and Water Quality

Multiple Systems

SOURCE CONTROL BMPs

Inlet Stencilling/Employee Education Anytown O&M crews will Restendl every 3 years,
stencil and provide brochure regular Anytown O&M
to employees activity

Prevent l]lldt Connections            Anytown Clty Inspectors will Fee for occupancy permit

check drains before issuing covers Inspection cosL
occupancy perndt

Describe other measures which will be employed on the project site to control storm water pollution after
consa-uction is �~mplete, and s(eps to be ~ken by the curr~nt owner to ensure thal U~se measures are conducted.
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Worksheet 7. Monitoring, Inspection, and Maintenance Plan

De~ibe mainlena~ce/repair efforts to ensure BMPs are in good and effective condition:
¯ Sediment will be removed from sedimentation basin, silt fence, ¯rid Inlet protection when

sediment depth reaches 1/3 of the total ¯vailable depth.
¯ Any slit fence/inlet protection washed out or otherwise disrupted wiU be replaced or repaired

within 48 hours of discovery.

Describe inspection pmcedure~ and record keeping efforts:
Attached inspection form to be filled out ¯nd inserted ¯fret this worksheet in the SWPPp.

[t~’] Annual Inspection:

Inspection will occur ¯bout October 10, when site de¯ring is complete and ¯ll ESC measure¯
¯ re installed.

[*/’] Pre-s~m Inspection:
On days before predicted rainfall, ¯ drive.by inspection will be conducted to check for any
damage. Inspector will call ¯ crew to immediately repair danm~.

[�#’] Post-storm Inspection:
Each BMP will be closely inspected within 48 hours after each rainfall of 0.5" or more.
BMPs will be checked for 1) structural integrity; 2) sediment accumulation greater than 1/3
total depth of BMI~, 3) evidence of excessive sediment downstream of the site; and 4)
evidence of other construction materials wa-ched off-site.

Describe training program/martial fo¢ file personnel responsible for installing, inspecting, and
maintaining BMPs:

1) BMP fact sheets from this SIPPP will be copied and dlstriboted to site personnel engaged inthe activity in question and/or lnstalintion/maintenanc, of ESC BMPs.

2) Site Inspector observing improper construction measures or pollution caused by Ineffective
construction pollution management practices will inform site personnel performing these
practices of proper BMPs, along with special follow-up inspectiom for further training.
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~
Certtflcattoa

V
I certify under penalty of law that this document and all attachments were prepared under my direction

Oor supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the information submiued. Based on my inquiry of the person or persons who manage

Lthe system or those persons direly responsible for garbing the information, the information
submitted is to the best of my knowledge and belief, Irue, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for kaowiag violations.

~ Name     S.N. Runoff Titie Env±ronraen~:a~. Coo~rd±na~:or
2

This SWPPP was prepared by:

~ Name S.W. Runoff .~tle Env±rov.men~:al
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TO COMPLY WiTH THE~ OF 1’HE
GENERAL PERMIT TO DISCI-~RGE STORM WATER

A..RSOCIATED WTTH CONSTRUCTION ,A~"~rlVTTY (WQ Order No. ~

I. OWNER

2
II. CONSTRUCTION SITE

l I I I f I I l I I

I I I I I I I I I

’’’’ ’’’’’’’’’ l, l,,,,,,
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GLOSSARY

L
Backfill: Earth refilling a trench or an excavation.

Ben, n: An earthen mound used to direct the flow of runoff around or through a structure.

Best Management Practices (BMPs): Includes schedules of activities, prohibitions of
practices, maintenance procedures, and other management practices to prevent or reduce the

2pollution of waters of the United States. BMPs also include treatment requirements, operating
procedures, and practices to control plant site runoff spillage or leaks, sludge or waste                        -
disposal, or drainage from raw material storage.

Buffer Strip or Zone: Strip of erosion-resistant vegetation between a waterway and an area
of more intensive land use.

Catch Basin: Box-like underground concrete structure with openings in curbs and gutters
designed to collect runoff from streets and pavement.

Clean Water Act (CWA): (33 U.S.C. 1251 et seq.) requirement of the NPDES program are
defined under Sections 307, 402, 318 and 405 of the CWA.

Conduit: Any pipe for collecting and directing the storm water.

Conveyance System: Any channel or pipe for collecting and directing the storm water.

Construction General Permit: A National Pollutant Discharge Elimination System
(NPDES) permit issued by the State Water Resources Control Board for the discharge of
storm water associated with construction activity from soil disturbance of five (5) acres or
more.

Culvert: A covered channel or a large-diameter pipe that directs water flow below the
ground level.

Denuded: Land stripped of vegetation or land that has had its vegetation worn down due to
the impacts from the elements or humans.

Discharge: The release of storm water or other substance from a conveyance system or
storage container.

Erosion: The wearing away of land surface by wind or water. Erosion occurs naturally from
weather or runoff but can be intensified by land-clearing practices related to farming,
residential or industrial development, road building, or timber-cutting.                                !~..__
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V
Excavation: The process of removing earth, stone, or other materials, usually by digging.

~ 0Filter Fabric: Textile of relatively small mesh or pore size that is used to (a) allow water to

L
pass through while keeping sediment out (permeable), or (b) prevent both runoff and sediment
from passing through (impermeable).

Grading: The cutting and/or filling of the land surface to a desired slope or elevation.

Hazardous Substance:
11. Any material that poses a threat to human health and/or the environment. Typical

2
hazardous substances are toxic, corrosive, ignitable, explosive, or chemically reactive.

2. Any substance named by EPA to be reported is a designated quantity of the substance is                  -
spilled in the waters of the United States or if otherwise emitted into the environment.

Hazardous Waste: By-products of society that can pose a substantial or potential hazard to
human health or the environment when improperly managed. Possesses at least one of four
characteristics (flammable, corrosivity, reactivity, or toxicity), or appears on special EPA lists.

Illegal Discharge: Any discharge to a municipal separate storm sewer that is not composed
entirely of storm water except discharges authorized by an NPDES permit (other than the
NPDES permit for discharges from the municipal separate storm sewer) and discharges
resulting from fire-fighting and other miscellaneous activities.

Inlet: An entrance into a ditch, storm drain, or other waterway.

products, or waste materials are stored.

Non-Storm Water Discharge: Any discharge to municipal separate storm sewer that is not
composed entirely of storm water. Discharges containing process wastewater, non-contact
cooling water, or sanitary wastewater are non-storm water discharges.

Notice of Intent (NOI): A formal notice to SWRCB submitted by the owner/developer that
3a construction project is about to begin. The NOI provides information on the owner,

location, type of project, and certifies that the permittee will comply with the conditions of
the construction general permit.

Notice ot Termination (NOT): Form to notify authorities when a construction project is
complete.

NPDES Permit: An authorization, license, or equivalent control document issued by EPA or
an approved State agency to implement the requirements of the NPDES program.

Oil Sheen: A thin, glistening layer of oil on water.
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V
Organic Pollutants: Substances containing carbon which may cause pollution problems in

0
receiving waters.

Organic Solvents: Liquid organic compounds capable of dissolving solids, gases, or liquids. L
Ouffall: The point where storm water discharges from a pipe, channel, ditch, or other
conveyance to a waterway.

Permeability: The quality of a soil that enables water or air to move through it. Usually
1expressed in inches/hour or inches/day.

Point Source: Any discernible, confined, and discrete conveyance from which pollutants ar~ 2
or may be discharged. This term does not include return flows from irrigated agriculture or
agricultural storm water runoff. -

Pollutant: Generally, any substance introduced into the environment that adversely affects
the usefulness of a resource.

Predp|talion: Any form of rain or snow.

Retention: The storage of storm water to prevent it from leaving the development site; may
be temporary or permanent.

Runon: Off-site flows which flows onto your site.

Runoff: Water originating from rainfall and other sources (e.g., sprinkler irrigation) that is                ~found in drainage facilities, rivers, streams, springs, seeps, ponds, lakes, wetlands, and
shallow groundwater.

Scour: The erosive and digging action in watercourse by flowing water.

2 "
Secondary Containment: Structures, usually dikes or berms, surrounding tanks or other
storage containers and designed to catch spilled material from the storage containers.

3Sedimentation: The process of depositing soil panicles, clays, sands, or other sediments that
were picked up by runoff.

5Sediments: Soil, sand, and minerals washed from land into water usually after rain, that pile
!~up in reservoirs, rivers, and harbors, destroying f’tsh-nesting areas and holes of water animals
iand clouding the water so that needed sunlight might not reach aquatic plants. Careless
~farming, mining, and building activities will expose sediment materials, allowing them to be
~washed off the land after rainfalls. .
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Significant Materials: Include, but not limited to, raw materials; fuels; materials such as
solvents, detergents, and plastic pellets; finished materials such as metallic product.s; raw
materials used in food processing or production; hazardous substances designed under Section
101(14) of CERLCA; any chemical the facility is required to report pursuant to Section 313
of Title IlI or SARA; fertilizers; pesticides; and waste products such as ashes, slag and sludge
that have the potential to be released with storm water discharges.

Significant Quantities: Is the volume, concentrations, or mass of a pollutant in storm water
dischaxge that can cause or threaten to cause pollution, contamination, or nuisance, that
adversely impact human health or the environment, and cause or contribute to a violation of
any applicable water quality standards for the receiving water.

Source Control BMPs: Everyday operational practices that prevent pollution by reducing
potential pollutants at the source.

Spill Guard: A device used to prevent spills of liquid materials from storage containers.

Spill Prevention Control and Countermeasures Plan (SPCC): Plan consisting of
structures, such as curbing, and action plans to prevent and respond to spills of hazardous
substances as defined in the Clean Water Act.

Storm Drains: Above and below ground structures for transporting storm water to streams
or outfalls for flood control purposes.

Storm Water:. Rainfall runoff, snow melt runoff, surface runoff, and drainage. It excludes
inffl~atiom
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APPENDIX D
V

LIST OF ACRONYMS

O
APWA American Public Works Association

LBMPs Best Management Practices

CA Contractor Activities
CCR California Code of Regulations

CERCLA Comprehensive Environmental Response Compensation and Liability Act

CEQA California Environmental Quality Act
2CFR Code of Federal Register

COE U.S. Army Corps of Engineers -
CWA Clean Water Act (Federal Water Pollution Control Act of 1972 as amended in 1987)

DTSC California Department of Toxic Substance Control
EIR Environmental Impact Report

ESC Erosion and Sedimentation Control
FHWA Federal Highway Authority
Hazmat Hazardous Material
O&M Operations and Maintenance

MSDS Material Safety Data Sheet
NOAA National Oceanographic and Atmospheric Administration

NOI Notice of Intent

NPDES National Pollutant Discharge Elimination System
OSHA Occupational Safety and Health Administration

PAHs Polyaromatic Hydrocarbons

POTW Publicly Owned Treatment Works
RWQCB Regional Water Quality Control Board

SARA Superfund Amendments and Re.authorization Act

SPCC Spill Prevention Control and Countermeasure

SWPPP Storm Water Pollution Prevention Plan

SWRCB State Water Resources Control Board
TSS Total Suspended Solids

UFC Uniform Fire Code
~_...USEPA United Stat~s Environmental Protection Agency
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V

The Industrial/Comm~cial Best Management Practices (BMPs) Handbook lxeseats speclfk guida~e
on selecting best management practices for reducing pollutants in storm water diu:htrges from
induslrial and commercial activities. The primary audience of the handbook is the operat0tl/own~ of
the industries that are required to obtain a State-of California N’PDES general permit fo~ gto~n wate~                1

discharges. The handbook outlines a procedure and provides worksheets for preparing a Storm Wate~
Pollution Prevention Plan (SWPPp) as required under the general permit and for ~elecfing BM~ thai
become a part of the SWPpp.

2Detailed fact sheets are provided for the BMPs which include information r~gardin8 where they ~zatld
be applied, what are the targeted pollutants of the BMP, design criteria (when appfieable), and

:~"’examples of their application. The handbook also gives guidelines fo~ meama.ing the BMP
performance.

..’~.-
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FOREWOP, D

In 1972, the Federal Water Pollution ConWol Act (also referred to as the Cican Water Act [~%VA])
was amended to provide that the discharge of pollutants to waters of the United Stales from stlxm
water is effectively prohibited, unless the discharge is in compliance with a National Pollutmt
Discharge Elimination (NPDES) permit. The 1987 amendments to the CWA added Section 402(p)
which established a framework for regulating municipal, indus~al, and construction storm ~
discharges under the N’PDES program. In California, these permits am issued through the State Water
Resources Control Board (SWRCB) and the nine Regional Water Quality Control Boards 0tWQCB).
In general, municipalities with a population of over 100,000, industries which have been tdmg.ified by
the Environmental Protection Agency to be a probable source of storm water pollutants, and
const~ction projects that distufo more than five acres must obtain an NPDES pm’mlt.

The SWRCB and California members of the American Public Works Association (APWA),
recognizing the complex issues involved with developing and implementing an NPDES pemdt system
from storm water discharges, formed the Storm Water Quality Task Force to work as a team to
develop a state regulatory program dmt complies with federal reqnirements, addresses California’s
unique demography, topography and climatology, and is affordable for the permittee. The Task Force,
in turn, identified the need to have a State handbook to guide permittees in selecting Best Management
Practices (BMPs) to reduce pollutants in storm water discharges. This series of Storm Water Belt
Management Practices Handbooks was funded by nmmbers of the Task Force and is directed
specifically at developing and implementing storm water quality management programs in California.

The Handbook consists of three volumes:

¯ Volume 1: Municipal BMP Handbook. Addresses storm water quality managmnent
for most municipal activities, particularly those required under the NPDF.,S municipal
permit program.

¯ Volume 2: Commercial/Industrial BMP H~.book. Addresses storm water quality
management for facilities that are (or will eventually be) covered by a NPDF.S general
permit for industrial activities.

¯ Volume 3: Construction BMP Handbook - Addresses erosion control and other storm
water quality management concerns required under a NPDES general permit for
construction activities.

Each handhook is comprised of six chapters. Chapter i describes the pertinent regulations regarding
the N’PDES permit and defines who must obtain a permit. Chapter 2 describes how to develop a
Storm Water Management Program or Storm Water Pollution Prevention Plan, while Chapter 3
provides guidance on the selection of BMPs for the plan. Chapters 4 and 5 describe the details of
individua~ BIvIPs. Chapter 6 gives guidelines for measuring BMP performance. While the handbooks
are meant to provide guidance to regulators and permittees, it should be unde~tcod tYmt any final
interpretation of the regulations will be done by the appropriate Regional Water Quality Control
Board.

Industrial Handbook                       iH                            March,

R0034582



VACmNOWLED  
0

This Handbook was prepared under the direction of Dr. Larry Roesner, Officer-in-Charge, Camp

tDresser & McKee Inc. (CDM) and Malcolm Walker, Project Manager, Larry Walker Assoclat~
(LWA). Principal authors were Dr. Gary Minion, Resource Planning Associates; Geoff Brossenu,
Uribe & Associates; and John Al~ich, CDM. In addition Dr. Robe:t Brashear, Ed Glass, and ~
McKay of CDM; and Dr. KenneU~ Kerri of California State University, Sacramento contributed
portions of the handbook. The assistance of Carol Pace, Eric Zeigler ~nd Charlene Huffaker (I.,WA) is

1
especially appreciated and acknowledged.

Preparation of this Handbook was jointiy funded by the California State Wate~ Resources Coalrol

2
Board (SWRCB) lhrough a 319(h) Nonpoint Source grant and conlributing funds from various public
agencies represented on the Storm Water Quality Task Force. The contributing agencies include:

Alameda County Public Works Agency

Fresno Metropolitan Flood Cordrol District

City of Los Angeles

Los Angeles County Department of Public Works

Riverside County Flood Control ar, d Water Conservation District

County of San Bemardino Environmental Public Work Agency

~...
.of s. Dino

Con[~a Costa County Flood Coatmi

Orange County S~orm Wa~"

Santa Clar~ Valley W~ Di,vatct

City of Modesto

City of Sacramento

Sacramento County Water Resources Division

City of Monterey

P|acer County Flood Control and Water Conservation District

Project Officer was Jack Lindley of Alameda County Public Works Agency and the State Conlnct
Officer was Sid Taylor assisted by Maria Lafer of lhe SWRCB.

Industrial Handbook                        iv                          March, 1993

R0034583



The following individuals served On a Technical Advisory Committee during the development of the

Vdocument and provided valuable information and substantive suggestions for improving the do,tomcat.
Tl~ir assistance is greatly apl~ated.

O
Munlcipnl Handbook

,Industria! Hnnd _be_~,_
L

City of Mode=o La~ Appletoa
Kaiser Sand & Gravel

Richard Boon
Michael Krone

1
Orange Coumy Environmental

Pacific Gas & Ele~tr~c~l Comp~myManagement Agency

Dave Bren! 2
City of Sacramemo Tom Cooper

Lockheed Missile & Space Comply                        -

Construction Handb~ t,
~

Richard Watson
Tom MumieyMission Viejo Company
Regional Water Quality Control Board,

James Hunter and Curt Smith San F’ranci~:o Bay
San Diego Construction Industry Federation

Bob Downey

of Cafifonfia, Inc.                                                             .

In addition, special acgnowiedgement is provided to Doug Han’Json, past chairperson of the ~                    ~
Water Quality Tasg Force. who. during his tenure, gtdded the conception and developme~ of the
handbook. Hna]ly, we would fike to ack,’~owledge Pac3fic Gas and Electric for providing contributionsto offset the publication cost of these handbooks.                                                     2

Industrial Handbeok                                      ¯
¥

March, 1993

R0034584



TABLE OF CO~

L-
DISCLAIMER             PAOE

.... ¯ ..................................,,, 1
I. INTRODUCTION

Purpose and Scope of The Handbook .. -
Users of The Handbook ................................ I - I

niUons ............................................... I. I
wa.~ O.=ity ~o.==~ ,~ ~i~ ~mp.,~ ..................... ~... i~. 1Storm Water Programs ..............

~smte NPDES Prognun ....... ’ ............................ I - 4

~ FedeP~l ~M S~te Pro~’mB~ .........." ..................... ! o 6
Ou’~er Local Pro~-~ms ..... " ......................... 1-6
References ......... " ....................................... I - $

2. HOW TO PREPARE X STORM WATER POLLUTION PREVENTION ~ ~ : 1
Imroduction
Step 1: Do You Have to Complete a SWPFI~ ............................
Step 2: Begin the SWPPP ............... 2
Step 3: FacfliW ~ ......... " .............. . ............

2~ : $4
Step 5: Assemble the SWPPP .............................. 2.8
Step 6: Implemen~tion Evalualion ....................... i.. i. i i~i. iii 2 $

3. SELECTING BEST MANAGEMENT PRACTICES
Introduction ..............

Step 2: Identify and Evaluate BMPs In-Hace ......................
¯ .’ i ~ 3 2

,
Step 3: Identify Solutions to Non-Storm Water Discharges ...................3 2
Step 4: Identify Low and Modest Cost Source Control BMPs .................3 2
Step 5: Consider Other Source Control BMPs 3 - 3
St~p 6: Consider Treatment Control BMPs ............................3 - 4 :
Step 7: Prepare BMP List and Prioritize ..............................3 - 4

................................ 3-5

~.---

Industrial Handbook                                                       vl                                                                 March, 1993

R0034585



V
4. SOURCE CONTROL BlVl1~

OIntroduction
SC1 Non-Storm Wa~er Discharges to Drains 4.1
SC2 Vehicle and Equipment Fueling .............................4.2 LSC3 Vehicle and Equipment Washing and Steam Cle~l’a’g" i i i i i i i ............4.11

4- 13SC4 Vehicle and Equipment M~intenance and Repair .......................
SC..5 Outdoor Loading/Unloading of Materials ....................

....
4 -

SC6 Outdoor Con~iner Storage of Liquids ......................" .... 4.19

4-~
SC9 Waste Handling and Dispo~,~I ......... 2SC10ConlamiaatedorErodibleSurfaceAreas ~i~ii~i~iiii~i~;~ii 4
SC11 Building and Grounds Maintenance

................. 440SCI30ver-wa~:r Ac~ivJti~

4-46

$. TREATMENT CONTROL BMI~
Ina’oduction ......

TCI Infilu’~ion ...... ’ ............................... S - I~ wet~o.~ ......iiiii~iiiii ................................
TC3 Constructed Wetlands ... " ............................... :$ - 16

Tc~ ~te.~ ~te..o. B~,~" ~ i~i iii .............................~" s~TC6 Media F,.~,o. ................i~i~i ........................~-,0 ~ "
~.~ ~amtip~e.~ystem$ .............................. . ¯ :~ - 60

~- MEASURING BMP PERFORMANCE
Site Inspections ........................
_Certification of Complia~x:e ........... " ........................ 6 - I~o~m W=~ Mo~.~ ........... " .............................~" ~
Rec.cx’d Keeping .... " ............................... 6 -
Plan Review and Modifications ......................................6 - 2

6-2

APPENDICES
A STATE OF CALIFORNIA GENERAL INDUSTRIAL ACTIVITIES

STORM WATER PERMIT
B APWA OVERVIEW OF THE NPDES GENERAL PHRMIT FOR DISCHARGES OF STORM

WATER ASSOCIATED WITH INDUSTRIAL ACTIVITIF.S
C SAMPLE SWPpp
D UNIT CONTROL VOLUMES
E GLOSSARY
~ LIST OF ACRONYMS
G DISTRIBUTION LIST, POLLUTION PREVENTION INFORMATION CLEARINGHOUSE O

Industrial Handbook                      vii                          March, 1~3

R0034586





1. INTRODUCTION

Storm water runoff is part of a natural
BMPs. It is no~ the intern of this handbook tohydrologic process. However, human activities,
dictate the actual BMPs (this will be done byparticularly urbanization and gssociated the owner and/or operators of ti~ Industrialindustrial activities, can alter natural drainage facilities), but rather to provide the frameworkpatterns and add pollutants to rivers, lakes, and
for selecting the approg~at¢ BMPs for a givenstreams. Recent studies have shown storm
situation.water runoff is a significant source of water

pollution, causing declines in fist~ies and
In addition, the use of the handbook does no¢restrictions on swimming, and limiting our
ensure thai the user will be in compliance wtt~ability to enjoy many of the omer benefits mat
the requirements of its NPDES permlL Suchwater provides (USF..PA, 1992).
compliance can only be provided through
review and concurrence of th~ appmprlmeFor many years the effort to control the
Regional Water Quality Control BoatO.discharge of storm water focused on quantity

(e.g., flood control), and to a limited extent, on
This handb~k primarily acldre.sses thequality of ~e storm water (e.g. sediment and
requirements of the storm water program aserosion control). In recent years awareness of
developed from section 402 (p) of the ~eanthe need to improve water quality has increased.
Water Act. There are, however, other FederalWith this awareness Federal, State, and local
and State programs that either directly orprograms have been established to pursue the
indirectly regulate the discharge of storm waterultimate goal of reducing pollutants contained in
from industrialstorm water discharges to our waterways. The
reference rather than a comwehensive review ofemphasis of these programs is to promote the
these wograms.concept and the practice of preventing pollution

at the source, before it can cause environmental
The primary uset~ ofproblems (USEPA, 1992). However, where ~ USERS : this handbook are thefurther controls are needed, treaUnent of

contaminated runoff cotdd be required.
:~ HAHDBOOK i industries ~at ate

iil .... PURPOSE ~il genera] guidance in regulations zo obz~tn a
~: NPDE~ permit fori!: AND SCOPE :i developing and storm water discharges.In addition,ili~ H~: TI-~ i implementing best operators/owners of other industries, noti H.~DBOOK ~ management practices identified in the regulations, will find this!i!i ~ (BMPs) for storm water    handbook useful in selecting BMPs for tbeh-

quality at industrial sites or activide~.sites. These include
both source control BMPs and treatment control

Og AN 7. TtON organization
BMPs. As will be discussed in the following

OF    of this handbooksections, Federal and State programs require
selected industries to obtain a National Pollutant
Discharge Elimination System (N’PDF~) permit :: ~! a logical
and to prepare a Storm Water Pollution ~ ~ sequence of steps
Prevention Plan ($WPpp) wMch includes the

owner/operator of an industrial facility wouldidentification and implementation of various
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follow to comply with the State of California
discharges associated with indu~lal activities~ner~l Permit. (see Aplzndlx A).

¯ In Chapter I, the handbook user learns why
¯ Notice of Intent (NOI~ is a formal notice tostorm water management is important as it

the SWRCB submitted by theprovides a basic primer of what pollutants are
owner/operators of existing industrialfound in storm water and their impact on the
facilities. The NOi provide~ information onenvironment. The user is also introduced to
the permittee, location of discharge, type ofthe various Federal, State, and local storm
discharge and certifies that the permittee willwater programs that impact the industry,
comply with conditions of the Industrial
General Permit. The NOI is not a pe~nit¯ In Chapter 2, the user learns what a SWPPP
application and does not require appmvtl.is and how to prepare one. A six step

program is .~dentified and worksheets are ¯ 77~e Storm Woter Pollution Prevention pl~provided to assist the use~.
consists of a series of phases and activities
to, first, characterize your site, and then, to¯ Chapter 3 serves as a compliment to Chapter
select and carry out actions which lxevent the2 by identifying a process that the user may
pollution of storm water discharges.follow to select BMPs that become a pan of

the SWPPP. ¯
.A. Best Mono/~ement Practi~’~_ is defined a~
any program, technology, process, siting¯ In Chapters 4 and 5, the BMPs are described
criteria, operating method, measure, or devicein detailed fact sheets. The user, by carefully
which controls, Ixevents, removes, or fedncesreviewing these BMP fact sheets, will be able
pollution.to select BMPs appropriate for the industrial

sitlzaflon.                               ¯ Source Control BMP~ are operational

practices, that prevent pollution by reducing¯ F’mally, in Chapter 6. the user learns how to
potential pollutants at the source. Theyevaluate the effectiveness of the BMPs that
typically do not require maintenance orare implemented at the industrial facility,
construction

|1iii~. ~ Many Of the common
¯ Treatment ~ontrol BMP~ are methods of

ili:i! DEFINITIONS definitions for storm treatment to remove pollutants from storm
ii: :~ water control methods water." " are found in the

Glos,~ary (see                           Pollutants most
Appendix E). Throughout the handbook the

WATER frequently associateduser will find references to the following terms:
: QUALJTY with storm water

¯ .NPDES Generol Permit for Storm Wat~: POLLUTANTS include sediment,
Disc/~arges. NPDES is an acronym for AND THE~ nutrients, bacteria,
National Pollutant Discharge Elimination I.~[PACTS oxygen demanding
System. NPDES is the national pmgrmn for

~- substances, oil and
administering and regulating Sections 307, grease, heavy metals,

other toxic chemical.,,,318, 4432 and 405 of the Federal Clean Water
and floatables. These pollutants and theirAct (CWA). In California, the State Water
impacts on water quality and aquatic habitat areResources Control Board (SWRCB) has
described as follows:issued a general permit for storm water
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¯ .Flootobles in storm water are pollutants that NPDES program. On November 16, 1990.
may contain signific~mt amounts of heavy United States Environmental Protection Agency
metals, pesticides, and bacteria. Typically (USEPA) published final regulations that
resulting from street refuse or industrial yard establish application requirements for sto~n
waste, floatables also create an aesthetic "eye water permits. The regulations require specific
sore" in watenvays or detention basins, categories of industrial facilities (see

Appendix B), which discharge storm water~ The need to protect our associated with industrial activity (industrial
STORM environment has storm water), to obtain a NPDES permiL These
WATER resulted in a number of facilities which discharge industrial storm water

PROGRAMS ’ laws and subsequent either direaly to surface waters or indirectly,¯
~: . : regulations/programs, through municipal separate storm drains, must
- At times, this has be covered by a permit. This includes the

resulted in overlap and discharge of "sheet flow" through a drainage
ambiguity between the programs. This system or other conveyance.
situation is true for storm water programs. The
Federal Clean Water Act, as amended in 1987,
is the principal vehicle for the control of storm FACILITIES REQUIRED TO HAVE
water pollutants. There are, however, other INDUSTRIAL GENERAL PERMIT
programs that directly or indirectly deal with the
control of storm water pollutants. Examples ¯ "heavy" manufacturing faclliti~
include: Federal Coastal Zone Act ¯ numufacturin$ f~cilities if nutteriats ~e
Reauthorization Amendments of 1990, and the exlx~.d to ~ ~
State Hazardous Waste Source Reduction and ¯ active and inactive mining and oil and gas
Management Review Act. In addition, the facilitie~
implementation of storm water programs must ¯ recycling facilities;
take place at a number of levels: federal, state, ¯ ~um facilities;

f̄acilities subject to the requirements of 40local, and industrial. The industrial owner and
CFR Subchapter N;operator must understand the relationship ¯ hazardous waste u~amtem, umage, ~x

between the agencies, their jurisdictions, and the disposal facilities;
requirements of each. ¯ landfills, land application ~it~, and opea

In the following section, various programs are ¯ steam electric generating facilities;
discussed in relationship to the control of ¯ wauewa~r ~.atment plants with de~ga
pollutants in storm water. The discussion, flows great~" 9mn I millioe gallons a day.
however, is not conclusive and the user is
advised to contact local regulatory officials for
further information.

STATE NPDES PROGRAM
FEDERAL NPDES PROGRAM

In California, the NPDES storm water
In 1972, the Federal Water Pollution Control permi~ng program is administered by the
Act (also referred to as the Clean Water Act SWRCB through the nine Regional Water
(CWA)) was amended to provide that the Quality Control Boards (RWQCB). For
discharge of pollutants to waters of the United indusl~ial facilities and construction activities,
States from any point source is effectively the SWKCB elected to issue a statewide general
prohibited, unless the discharge is in compliance permit that applies to all storm water discharges
with a NPDES permit. The 1987 amendments requiring a NPDES permit. The San Francisco
to the CWA added Section 402(p) which RWQCB also has a general permit which
establishes a framework for regulating municipalapplies to industries within Santa Clara Valley.
and industrial storm water discharges under the

Industrial ilaadbeok                         1 - 4                                   Mareh, 1993

R0034591

!



The two permits are very similar and
1. Submit a Notice of Intent (NOI) (to be

Vcompliance with one will normally result in
covered by the general permit) to thecompliance with the other. (A copy of the State
SWRCB. Notice is given by filling oct a

O
General Permit is provided in Appendix A). In

three.page NOi form which requires basicaddition to the storm water industrial general
ownership information, receiving waterpermit, the RWQCB may, at their discretion,
information, material handling practices, Lissue an industry specific general permit
regulatory status, and a site map.(e.g., San Francisco RWQCB has issued a

boatyard general permit). For this reason, the
New facilities must submit NOI thirty (30)readers are advised to contact their local

RWQCB. days prior to beginning operation. F..xiating

1
facilities were required to submit NOI by
March 30, 1992. However, the SWRCBIndustries may also request an individual
will consider accepting NOI from anNPDES permit instead of the general permit,
existing facility after the March 30,1992

2The process, however, is expensive and time
date.consuming and the RWQCB may choose not to

issue an individual permit. RWQCB are only
The applicant must also submit a permit feeexpected to consider individual permits where
with the NOI. The amount of the fee, whichan individual facility has unique characteristics
is subject to change, depends on whether theor poses a significant threat to water quality,
industrial facility is located within a
jurisdiction that has already received anFederal law requires that industrial storm water
individual NPDES permit. Presently, the feedischarges meet all provisions of Section 301
is $’250 for a facility located in aand 402 of the C’WA in order to control
municipality that has a NPDES storm waterpollutant discharges. These provisions require
permit, and $500 otherwise (see box below).the use of best available technology (BAT)

economically available and best conventional
pollution con~oi technology (BCT) to reduce                                     --

California Counti~ with                             ~.pollutants and any more stringent controls
necessary to meet water quality standards. NPDES Storm Water permll~u ~ ~

Alameda SacmmanmThe State of California has interpreted Federal ~Los Angeles San Bemardino ~
regulations to include the use of BMPs to

Santa Clamcontrol and eliminate sources of pollutants and

~

limitations which prohibit the discharge of non-
California Munkipnliflea/Countle~storm water. According to the State of

Pursuing NPDES Storm Water PermitCalifornia. BMPs are "schedules of activities,
prohibitions of practices, maintenance

~’~’~rst’teld Modeuo Sux:iaoe
procedures, and other management practices to

Fairfield Oxnard Vallejoprevent or reduce the pollution of wate~ of the
Fre.mo Suisun CityUnited States. BMPs also include treatment

6

devices, operating procedures, and practices to .
control plant site runoff spillage or leaks, sludge

~ San Mausoor waste removal, or drainage from raw material Kern Venturestorage" (SWRCB, 1991).

summa~zed ~s follows:

Indn~r~! R~ndbo~ 1 - $
M~:I~ 1~

~
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2. Indus~’ies are then required to develop a -
SWPPP and a monitoring program for storm OTHERwater discharges. Existing industries were

¯ FEDERALgiven until October 1, 1992 to implement ~: AND STATEthe SWPPP. However, industries ate
PROGRAMS .~ii

The Coastal Zone Act
encouraged to uixtate and revise their i~ ReauthodzationSWPpp as necessary to reflect new ~ ~iiiAmendments of 1990
information and inadequacies in the original,,, ~

require states with
SWPPP. approved coastal zone

management programs to develop and sulx~it a
MI.INICIPAL NPDES PROGRAM Coastal Nonpoint Pollution Control Prograat to

USEPA and National Oc�anographic and
Municipalities with a population over 100,000 Atmospheric Administration (NOAA) for
or those that have been determir~d to be a approval. The lXaT~se of the program is to
significant contributor of pollutants are also work closely with other sta~ and local
required to obtain a I%’PDES storm water permit,authorities to develop and Implement
The November 16, 1990 rngulatJons detailed tl~manngemcnt measures for nonpolnt source
information required by the municipality to pollution including urban runoff to restore 8rid
prepare a NPDES permit application. The protect coastal waters. Coastal storm water
application is divided into two parts. Part 1, control programs are not intended to supplant
basically, requires ~ discharger to collect existing coastal zone management programs or
existing information regarding storm water nonpoint source management programs.
discharges, receiving waters, managemem tbey are to serve as an UlXtate and expansion of
programs, fiscal resources, and associated existing nonpoint suurce management programs
elements. In Part 2, the municipality is then and are to be coordinated closely with
expected to ~ ~ information and formulateexisting nonpoint source management programs
a storm water management program designed to(USEPA, 1991). In California, the Coastalreduce the discharge of pollutants to the Commission and Water Quality Control Board
maximum extent practicable, are responsible for the development and

implementation of
As part of its storm water management program,
the municipality is required to develop a National Estuary Pr(mra~mprogram to monitor and control pollutants in
storm water discharges from its municipal USEPA administers the National Estuary
system. Such control may include regulating Program under Section 320 of the Clean Wa~.r
storm water discharges from industrial facilitiesAct. This program focuses on all pollutant
that the municipaiity determines are contributingsources in geographically targeted, high priority
pollutants to the municipal storm drain system,estuarine waters. In ~ program, USEPA
Thus it is important for the industries located assists state, regional, and local govenunents to
within such municipalities to realize that ~develop comprehensive conservation and
may be municipal requirements on storm watermanagement plans that recommend prioritydischarges from their industrial facilities. It iscorrective actions to restore estuarine waterimperative that the industry check with its localquality, fish populations, and other designated
authority responsible for storm water" uses of the waters (USEPA, 1991). The
management. USEPA (Region 9), SWRCB, and RWQCBs are

responsible for administering ~ California
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Air Ouality Proz~_.m,
~

Deposits from the atmosphere are a �ontributing
LOCAL i~icause of storm water pollution. Source control

PROGRAMS ~i Local fire �od~ mayof automobile and industrial emissions is ~ regulate materials withrequired to reduce this source of contamination
ii a potential to cause(Woodward-Clyde, 1990). Consequently, efforts , pollution of stormto reduce air emissions at an industrial facility

water. Many local areway have an added benefit of reducing disu’icts have adopted the Uniform Fke Code
pollutants in the storm water discharge. In (UFC). All local districts are required to
California, the local air quality managemem enforce Article 79 of the UFC which p.’guiatnsdistricts set the standards for fixed sources wh/te flammable aud combustible liquids. Dependingthe State Air Resources Boarti provides the on the portions of the UT-C adopted by astandards for mobile sources and toxic particular fire district, it may also be responsiblecontaminants, for enforcement of regulations regarding

-hazardous materials. Consult your local lkeOf additional concern are air emissions from district for more information.storm water conveyance (e~g., pipes, cimnnels,
etc.), detention, and treatment facilities. Such Dralnape to Sanltar3, Sewer~emissions ~ come under regnlation by the
local air quafity management districts. Storm water typically cannot be discharged toConstruction of new facilities may require the local separate sanitary sewer. However,compliance with "Toxics New.Source Review local sanitary districts may permit the dischargeRules." These rules apply to new or modified of non-storm water discharges (or dry weati~murdcipel wastewater treatment facilities (as flows) to the sanitary sewers. The requirementsweli as any other new "stationary source" of and conditions under which such dischargesemissions) and require such facilities to obtain a may take piace will depend on the local district.

sources are also required to participate in the prior to any discharge."Air Toxics Hotspots Information and
Assessment" program. Consult the local ah-

Drainaa~ Req~drt.ment.quality management district for information
regarding applicability of these regulations to Local jurisdictions will also have drainagestorm water fucilities, requirements for building improvements. The

requh’ements will vary from jurisdiction toSp|II Preventlon and Clean.up PIn_~_. jurisdiction. In general the jurisdiction will
define post-development runoff, design stormFederal regulations require on-shore facilities event, and design specifications for sizing drainsengaged in operations that could reasonably be and detention basins. Consequentiy, theexpected to discharge oil in harmful quantities development of the storm water program underto prepare Spill Prevention Control and the NPDES program should be complemented

Countermeasure (SPCC) Plans. In addition, with the ch’ainage limitations of the localNPDES regulations for some industrial activities jurisdiction. Otherwise, the drainage paUernsrequire SPCC Plans as pan of the facility’s may be negatively impacted and result in floodBMP program. Elements from these SI~C damage. Consultation with your localPlans can be incorporated into a facility’s jurisdiction is imperative if runoff patterns a~SWPPP. changecL

Industr’-I H~ndboo~                                             1 - 8                                                                 Marg& 1993
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Soill Prevention and Clean.up plat,-           Woodward-Clyde Consultants and Klnnetic
laboratories, Inc. (1989), "Santa Clara Valley

~ As a result of numerous Federal and State Nonpoint Source Study, Volume I: Load, regulations, municipalities require industry Assessment Repot" Santa Clara Valley WaterBusiness Plans to include procedures to mitigateDistrict, July 26.a release or threatened release of hazardous
materials. These spill prevention and clean-up Woodward-Clyde Consultants. (1990), "Urbanplans are ideally suited for the prevention of Targeting and BMP Selection," United Statess;orm water pollution.

Environmental Protection Agency, Region V,
- Water Division. CNcngo.

-Ame~’ican Public Works Association, (1981),
"Urban Storm Water Management."

Berman, L. C. Hartline. N. Ryan, and J.
Thorne, (1991), "Urban Runoff: Water Quality
Solutions." American Public Works Association,
Special Report #61.

City of Seattle. (1989), "Water Quality Best
Management Practices Manual for Commen:ial

State Water Resources Control Board, (1991).
"General Indus~al Storm Water Pen~t,"
December 18.

United States Environmental Protection Agency,
(1983). "Results of the Nationwide
Runoff Program - Volume I. Final Repot"
Report No. PB84.-185552, Water" Planning

United States Environmental Protection Agency,
(1991). "Proposed Guidance Specifying
Management Measures for Sources of Nonpoint
Pollution in Coastal Water," Section 6217(g) of
the Coastal Zone Act Reauthorization
Amendment, May, Office of Warn.

United States Environmental Protection Agency,
(1992). "Dra~ Storm Water Pollution Prevention
for Industrial Activities," Office of Wastewater
Enforcement and Compliance.
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2. HOW TO PREPARE A
STORM WATER POLLUTION PREVENTION PLAN

Chaj~r 2 j~ovides a Step 6: impJement and EvaJuate. "Ibe
~! I~q’RODUCTION six step process Zo SW’PPP is implemented znd lls ~f~Ivmm~

develop a S~orm ~valusted. Adjusmmnts
.~. Wamr Pollution SWPPP ~o redress ob~rved

Pmvention ~
(SWPPp). Prcsent~

lmm is s brief ove.wlew.

Step 1: Do you have to complete a SWPPP? DO YOU HAVE TO COMPLETE A
- TI~ firs~ step is to ~mrmine if you have to

SWPPP?.prepare a SWPPP. Those businesses that fit
the categories ~scribed in the General pamlt
mtt~ prepare a SWPPP (sec APl~ndix B).

Step 2: Begin the SWPPP. T~ second ~ BEGIN TIlE SWPPP
involves i~ndfying tim SWPPp I.~t&~,
forming a Pollution Prevention Team,
gathering existing relevant reports, information,
data, and drawings.

FACILFFY ASSESSMENT
Step 3= Facility Assessment. The SWPPP
Leader with the assistance of the Pollution
Prevention Team conducts an assessment of

STEP 4:the facility, drainage patterns, identifying

SELEC~ ~MPs

activities of concern, and the presence and
effectiveness of Best Management Practices

conducting an assessment are provided at the STEP $.
end of this chapter. ASSEMBLE HE SWPPP

Step 4: Select Best Management Practices.
BMPs are selected to deal with the identified

STEP 6:sources of storm water pollution. Emphasis is
IMPLEMENTATION EVALUATIONplaced on source control BMPs with the

adoption of treatment control BMPs if only
clearly needed.

Step 5: Assemble the SWPPP. All of the
information, da~a, and analysis are assembled
into the SWPPP. Implementation and
evaluation procedures are defined. Roles and
responsibilities are defined. Legal
requirements such as signatures of responsible
panics are obtained.
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~ STEP 1: a list of industrisi

0
!~ DO YOU amivltle~ that are
! HAVE TO ~ subject to the NPDES

i swPPP invades
t preparation of a

u~� appendix is a list
of {

take place, to have a NPDES permit while,
Table 3 of the appendix provides a list of

{ 2industrial activities that ¢,Ould pose{bly fali

[under the NPDES permit. In either event, the sw~ s: ,~ss~taLg Tag swlq,p
facilities where these industrial activities take                          {
place have the option of obtaining an
individual NPDES permit or a general permit. ~ 6: lJVWLgMgWrA’rlo~ gVALUATIOIq
It Should be noted that some industrial
activities although not listed in ~x B
should practice effective water pollution permits were issued because the businessesprevention and may be required to have a either belong to a category for which Fedegalpermit in the future. Also government owned regulatious were previously established, oror operated facilities that contain the activities because a Woblem was identified by theListed in Appendix B are required to obtain a respective Regional Water Quality Controlgeneral permit and to IWei~re a SWPpp.

Board (RWQCB). RWQCBs have the
authority to require a NPDES permit of anyThe critical decision to be made by the
facility that is discharging storm water, not just

business that owns the facility is the those ideatified in Appendix B.
classification of the faci~ty by Standard
Industrial Classification (SIC) code. In many
instances, the SIC code is assigned based on
the primary activity of the business and not the
facility activity. Consequently, the SIC code
has little resemblance to the activities actually
occurring on site.

In California, the decision whether a facility is
" 6required to obtain a general permit is

determine by what a~vity takes place on the
site. It is the industrial activities at the facility
site (and subsequent SIC code classification)
that determine whether a general permit is
required not the primary business of the
facility owner. For example, a school district
must obtain a general permit for its bus
maintenance facility even though the primary
business of the district is education.

Many businesses in California already have
NPDES permits for storm water. These
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7. Summarize existing t~orm water quality
data. Prepare a list of conlamlnanl~ that
have a reasonable potential to be Wesent
in the storm water discharge In significant
quantities, and an estimate of the annual

8. Conduct more detailed field studies If
necessary, Complex facilities may
require extensive field work to locale the
drainage systems and ouffalI~. Some
analysis of storm samples including flow
measurements may be desirable to obttln
a better undemanding of the situation.

9. Complete the site nmp, Show on the
map the various activities and their
boundedes, particularly If an activity
extends across more than one drainage
boundary. A series of map overlays may
be necessary for complex fg:llitles. Note
areas of particular concern.

I0. Consider the potential and relative
significance of each activity to cause
storm water poIIutlon. This win be
judgmental, based on the relative
percentage of area covered by each
activity, the nature of the activity, and the
types of pollutants.

I1. Complete an Assessment Summary.
Compile all of the above information for
review and comment by the Pollution
Prevention Team. This summary will
serve as the basis for Step 4. You slmuld
have sufficient information to determine
which areas and/or activities may be
contributors to storm water pollution, and
which BMPs are most suitable.
Prioritization of BMP implementation may
also be apparent at this time.
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Instructions: List all materials used, stored, or produced onsite. Assess and evaluate these materials for ~hcir potential to contributepollut.~nts to storm water runoff. Also complete Worksheet 3 if the material has been exposed during the last three years.

Quantity (units)                                          Spill or Lealc’o
Malerial                Purpose/Location               U~-d       ~    Quantity Exlmsecl Likelihood of �oa~act

Explain on separate sheet if quantity was more than the "minimum?"
Explain items checked yes on a s~par~e



Worksheet No. 2
MATERIAL INVENTORY Completed By:

Title:
(Adopt from EPA, 1992) Date:

Instructions: Based on your material inventory, describe the significant materials that were exposed to storm water during the past
three years and/or are currently exposed. For the definition of "significant materials" see Appendix E of the handbook.

DescriI~ioa of Exposed Period of Q~amity Exlm~ed (units) Location (as indicated mt Method of Stooge o~ Di~ Deacfiptloa of Material Mana~.menlSignificam Material Exlx~sur~ the site map) (e.g.. pile. din. tank) Practices (~.&. Ixle coveted, dram sealed)



x°8 ~P~O                          ~

JO.Ud ~aA p~

llillll Illlltll la!lillil iliIploo, lll i111i ll,Ulilit io Ida/ (dim (ir~,(l~eP/qlUOlu): lluodlail II!d$
al,ll uo pazl~,!pu!



’"r-] Vchick ~nd equijx~em w~hing and sl~mn �i~m~iu/. ~ BMP~ i~ ~ 2

r-i outdoo~ kmdm~/unlo~ng of liquid mmmals, l)ez~ribe BMPs ia ~

[] Ouu~or ~onmin~ morag~ of liquid~ [kscrib~ BMPs in

[--] Buildm$ r~paiz, r~nodehng, and �~nstructiou. Describe BMPs in

r-] Over-wate~ ~�~iviUes. Describe BMPz in ph~�~:
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WORKSHEET #$ ’
V-----.- CHECKLIST FOR CONSIDERATION OF MINIMUM BMPs .~ .-

Check which of the fbIlowing describe your facility.
: " 0Name of Reviewer:.

---- LYes No N/A

[] [] [] ~s proce~ debr~ remov~
r=! [] I-! is the area clear of excessive ~ from lnm~rtal opemions?

2
[] I"! [] Is there no evidence of i~aks and drips from equipment ~md machine?

[] ~’1 [] Are employees regularly informed of the imporlance of good honse, ke~ng?

[] [] [] Are catch basins, storm conveyance pipes, and storm water treah’llent facilities ¢Jeaned at the

appropriate intervals (see Chapte~ 5)?

[] [] [] Are good housekeeping procedures and reminders posted in appropriate locations?

[] [] [] Are vehicle maintenance activities kept indoors and kept from "creeping" out the from door of

the maintenance shop?
[] [] [] Are containers for chemical substances and for temporary storage of wastes labeled?

[] [] [] Is vehicle and equipment washing done in a designated area so that the wash wat~ can be                "

discharged to the sanitary or process wastewater sewer7

[] [] [] Are regular housekeeping practices carried out?

[] [] [] Is there a spill prevention and response team?

[] [] [] Are appropriate spill containment and cleanup materials kept on-site and in convenient

locations?

[] [] [] Are cleanup procedures for spills followed regularly and correctly?

[] ["] [] Are used absorbent materials removed and disposed in a timely manner?

[] [] [] Are personnel regularly wained in the use of spill control materials?

[] [] [] Is exposed piping and process equipment regularly inspected and/or tested to uncover

conditions that could cause breakdowns or failures resulting in discharges of
pollutants to surface waters.’?

[] [] [] Are drainage ditches or the areas around the outfall(s) free of erosion?

[] [] [] Are unpaved outdoor areas protected from water or wind erosion?

Any items checked "No" require consideration in the selection of BMPs.
N/A = Not Applicable.
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Worksheet #@
NON-STORM WATER DISCHARGE Completed by:

ASSESSMENT AND CERTIFICATION Title:
(Source: DB|e:1992~I

Outfall Directly
Date of Observed During the Method Used to Oeacribe Results from Test for Name of Person WhoTest or Test I~,,mv ,, ~m~d ~ Test or Evaluate the I~osence of Non-Storm identify Potential Conducted the TestEvaluation Ihe ’~e mepl Oischaroe Water Discharge ~,.~~.~-~ -- " Evaluat~,-i

CERTIfiCATION

I.                             (responsible corporate officlal), certify under penalty of law that thia document and off Ittlchmentl w~re
prepared under my direction or supervision In accordance with I system designed 1o assure that qualified personnel properly gather and evaluate
information submitted. Based on my inquiry of the person m persons who manage the system or those persons directly responsible for gathering
the information, the information submitted is. 1o the best of my knowledge and behf. true. Iccurlle. and complete. I am awwe that Ihere Me
significant penalties fm submitting false information, including the possibility of fine and imprisonment for knowing violations.

A. Name ~. Official TIIIo (type Or pHntl B. Area Telephone No.

C. Signature D. Date S~ned

I



Directions: If you cannot feasibly test or evaluate an out/all due to one of the following reasons, fill in the table below with Iha appropriate
information Ind sign this form to certify the accuracy of Ihe Included information.

List all outfalls not tested or evaluated, describe any potential sources of non-storm water pollution from listed outfalls, lad state the ,eason(s) why
certification is not possible. Use Ihe key from your silo map to Identify each out/all.

Imporlent Notice: A copy of this notification must be signed end submitted to theRWQCBwtthin 180 days of the effective dale of this permit.

Identify Out/all Not Oescrlption of Why Certlfk:etion
Te edlEvalualed Is Infeasible Description of Potential Sources of Non-

-’-------- ----.--..----. Slorm Water Poflution

_._..._...____

----------

CERTIFICATION
I certify under penalty of law Ihat Ibis document and all attachments were prepared under my direction or supervision in accordance wtlh a system
designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage the system or those persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false Information, Including the
possibility of fine and imprisonment for knowing violations, ~nd ~het such notification has been made to the RWQCB within 180 days of ----..-.---
(date per.___.__~mit was issued), the effective date of this permit.

A. Name & Official Title (type or print|





V
3. SELECTING BEST MANAGEMENT PRACTICES

O

, L~ Chapter 3 provides Step 3: Identify Solutions to Non-Storm
i. INTRODUCTION guidance on the Water Discharge~ The general permit
:- selection of Best prohibits certain types of non-storm water
i Management discharges. They either must be stopl~l or" Practices (BMPs), a permitted under a NPDES permit at the outset

term that embraces Of Ms regulatory process.a variety of techniques. As noted in Chapter 2,

2
BMPs are grouped into two broad categories:

Step 4: Identify Low and Modest Coatsource control and treatment control. Source
Source Control BMPs. The axiom of "80% ofcontrol BMPs prevent contact between the storm
the problem can be solved with 20% of the -water and the pollution source. Treatment
effort" probably is true for most Industries.control BMPs are those that treat the storm
Low or modest cost BMPs, many of which arewater to remove the pollutant,
probably already in place, will usually satisfy

Source control BMPs are preferred for several permit requirements.
reasons. They are generally 100% effective if

Step 5: Consider Other Source Controlimplemented properly. Treatment control BMPs
BMPs. If despite Step 4 you have areas whereare not 100% effective, even if maintained and
the amount of pollution will still be significant,operated properly. There is also uncertainty as
or if you are required to meet numeric effluentto the effectiveness and reliability of treatment
limits, then consider source control BMPs thatconm31 BMPs. Generally, source control BMPs
are more substantial, for example covering a ,.are less expensive than treatment control BMPs.
large exposed activity area. ’

A seven step process for the selection of BMPs
Step 6: Consider Treatment Control BMI~.is identified in this chapter. Presented here is a
At this point, treatment control BMPs may bebrief overview.
less expensive than the results from Step 5.

Step h Identify Activities by Type and
Step 7: Prepare BMP List and Prioritize.Location. The approach to BMPs is structured
Decide which BMPs to implement first. Makearound the concept of "activities." Refer to
sure the BMP list meets lhe minimumWo~ksheet 4 in Chapter 2.
requirements specified in the general permiL

Step 2: Identify BMPs Already In-Plac~ and
Evaluate - It is likely that you will already have
BMPs in place, but some may need "tightening
up" to achieve their full effectiveness. You will
have by now developed a list of these BMPs
using Work, sheet 4 from Chapter 2.
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’
: S~P ]: BMPs 8J’e STEP 1: IDENTIPIP AC’l’lvrril~i

~ IDENTIF~ ~: structured around
~’ ACTIVITIES i the concept of

experience has
shown that with
few exceptions one    [ :STEP,:

or more of lhese activities will satisfactorily ¯ WATF.R
describe all facilities. Source control BMPs ~
therefore organized in Chapter 4 by activity.

[Examples are fueling, vehicle maintenance, tnd
STE~ 4.. ID£m’nFY LOW ANO MODmS’r COSTtemporary waste storage. You also should maim SOURCE com’raoLat least a qualitative judgment as to which

activities are of most concern.

I ST~P $= CONSIDER OTHER SOUi~ CONTiIOLYou should have by this point completed
Worksheet 4 in Chapter 2. and have a site map
showing the location of each activity. Take
these {tema and proceed to Step 2.

[ s’m, ~: coNS,mt’r,,p.,,.rmmvr

, {
i      STEP 2: unrelated to storm

~ IDENTIFV AND water, you likely
~i EVALUATE BMPs already have in: ~ The general permit
i IN-PLACE place several

~ STEP 3: IDENTIFY states explicitly

i
~ BMPs. Examples

SOLUTIONS TO that ~n
NON’STORMcovered materials

i WATER discharges to thestorage, and
ii DISCHARGES storm drainagedesignated wash areas. You may have ....

system are notimplemented these out of a desire for good - allowed. You musthousekeeping or financial savings, or because of
either terminateother regulations such as the fire code. These

these discharges or obtain a NPDES permit forBMPs can be counted as "BMPs for storm water
a process water discharge. The types ofcontrol". But it may necessary to "tighten-up"
non-storm water discharges that are allowed areone or more to meet storm water requirements,
presented in Chapter 4 (Source Control I),So "grade" each BMP, noting if modifications
which describes the general recommended
process for identifying and terminating
non-storm water discharges. Determine if youYou should have a list of these BMPs using
have non-storm water discharges and identifyWorksheets 4 and 5 from Chapter 2, with your
specific corrective steps."grading", so proceed to Step 3.

The regulations require that the corrective
process begin immediately. You must certify
this process. (Refer to Chapter 2 regarding the
requirements.)
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. Pollutant loads

LOW AND activities are highly
MODEST COST variable, often

CONTROL Blg~Ps practical terms,
defy quantification.

BMP on the WATER DLSC"~AROES
loading will vary

with ¢ach facility, even for tim same ~ of
industry. ~,l~ugh we may know ~t certain     ] raP,,: ~,m,F~ ~OW ~, MOD~ cos’r soun~’.]
source control BMPs are 100% effective, for J : CONaXOt, t~Mt,,
example covering, we cannot determine with a
reasonable degree of certainly what will be the
reduction in loading, given that we cannot, in sTEP s: COSSiDER omen SOURC~ COWmOL
most cases, determine the original loading from
the activity. If the facility has only one activity,
the analysis may be straight forward. For a site

[ sTEP 6: COSSiD~ T~A~a~u’rwith many activities, any prediction of loading
reduction carries great uncertainty. It is
therefore arguably unrealistic in most cases to
answer sciemifically the question: "How ~ I ~ sTEp ~: pnFa, A~ ~ L~r,,~ moarrm
imow I have enough

To achieve complianoe, it is reasonable to
Each of these concepts should be considered at

implement BMPs iteratively,
you complete Steps 4 through 6. Pay particular
attention to your current practices that relate to:¯ Fhst implement low and modest cost BMPs; ¯ good housek~ping
¯ preventive mainum~n~¯ Do not install elaboram sourc~ conU’ol BMPs ¯ spill prevention and conlrol

unless it is clear now that the above BMPs ¯ soil erosion comrol
will not satisfaclorily mduee the loading ;

The general permit specifies that BMPs must be¯ Consider treatment control BMPs if:
incorporated into a facility to cover the above
areas. (Refer to Worgsheet

- Elaborate source control BMPs are needed you have catch basins with sumps, consider
and a treatment control BMP may be more increasing the cleaning frequency. Catch basins
cost-effective; or, are small treatment control BMPs that are

effective at removing paniculate pollutants when
You are required to meet a numeric properly cleaned and maintained. Soil erosion
effluent limit that cannot be met with control is not relevant if your site is completely
source control BMPs; or, covered with pavement, buildings, or adequate

vegetation. If, however, the site is notThere is a pollutant of particular cortcem
completely covered, then refer to the

that can only be conu’olled with a Construction Handbook for BMPs to control soil
treatment control BMP. erosion.
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¯ Divert runoff water from around the activity
[area to reduce the amount of polluted storm

water leaving the area. i ST~ ~: m~-wn~Y" ~v~U^T~ ~ n~’~C~
[¯ Segregate activities that are significant

pollutant generators from those that are not
so that it may be feasible to cover the former    I ST~P 3: toElcrl~ SOLtrnONS TO

¯ at a reasonable cost. WATmt

I = At this point, you ,
t STEP 5: may find one or

I STEp 4: IDENTIFY LOW AND MODF.,$T COST SOUR{~ 1~ CONSIDER OTHER more activities in CONTeOL aMP.
SOURCE which it is clear

example is a
business with heavy equipment that must be
washed frequently, requiring a designated wash
facility for which the cost can be substantial.
For outside activities that appear to require I s~P-~: PRI~AP~ B~ LIST AND
Costly BMPS" focus on those that are potentially
the most significant sources of pollution.
Again. consider segregating the significant permits for storm water in which muneri¢ limitsa vmes f om the less signi    ^void,.mofr
of storm water through the areas of significant
activity. Consider a simple structure with only Evaluate th~ following possibilltt~:
a roof and a wall on the side of the prevailing
wind during thewet season. (Do not forget to ¯ Don’t forget the significant role that catcheither seal the catch basins enclosed by the

basin sumps can play. Consider the use ofbuilding or connect them to a sanitary sewer, catch basin filtration units, special inserts that
However, prior to connecting to sanitary sewer,

are discussed in Chapter 5 (Treatmentcheck with your local sewer agency.)
Control 6). These "in-line~ rather than

- "end-of-pipe" a-eaunents may be more
- Treatment control cost-effective.iiii STEP ~: . BMPs need be If you have several separate drainag~

~:.:~ CONSI[~ used only if source systems, consider placing the offending

i! TP.EATS~NT control BMI~ are activities into one system so that you have to
CON~I++R,O’+ B~Ps insufficient to meet install only one treatment device.

numeric effluent ¯ Place a treatment device in the immediate
-- limits required vicinity of the activity, rather than at the far

- either by current end of the drainage system. This will reduce
federal regulations the size of the uniLfor certain industries (Appendix A) or in special ¯ If you have a wastewater treatment system,situations identified by the local Regional Water

consider diverting the sources of particularQuality Control Board. Many businesses in
concern to the treatment plant.California already have individual NPDES ¯ For activities that cover a small area, but are
potentially significant polluters, such as
eqaipment washing, consult your sewer
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district about installing a diversion pipe to
the sanitary sewer. When the activity is in [ STEP !: IDENTIFY ACTIVITIES
progress, a valve diverts the process water to
the sanitary sewer. When the activity is not
in progress, storm water is diverted to the [ STEp 2. tt>Ercn~ ¯ ~At.U^T~ B~, t~-n.AC~
storm drain system.

 ̄ter completing the above a ysis, consi 
again covering the activity of con~m. Even if
it is somewhat more expensive than treatment.
covering has the advantage of being 100~

avoid the need for a general petit.

The final step is to

!~ BMP LIST AND of BMPs. clearly
~ PRIOtLITIZE : showing the BMPs

~ identified for each [ s~,,~: cor~stt~’m,~^~m, rreoN.mOLSSOsi activity and by
location within the
site. Here is a

1. Have you identified BMPs that fulfill
minimum obligations defined in th~ genend      5. Have you prepared atraintng program
permit? These include (see Worksheet 5):        provide the proper background to th~

employees who will implement the BMPs?¯ termination of all non-storm water discharges
to the storm water system

6. Do you have a commitment and schedule¯ good housekeeping,
implementation of BMPs, maintenance,¯ preventive maintenance,
inspection, and ongoing evaluation?¯ spill prevention and control.

¯ soil erosion control

2.Have you identified low and nominal-cost
BMPs that cover all of the activities you
checked in Workshaet 4?

3.Have you developed a strategy to deal with
those activities that will still be significant
sources of pollution for which more
expensive BMPs are needed?

4.Are you required to comply with numeric
effluent limits, and if so, have you identified
the specific BMPs to fulfill this obligation?
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4. SOURCE CONTROL BMPs

~
TJds chaffer

INTRODUCTION describes specific Industrial Aetlvltl~ R~ulvia~ BMI~
ii~ i source control

Best $CI Non-Storm Wal~"
Managemeal Ikalat

Practices (BMPs) for common industrial
activities that may pollute storm water. Chapter $C2 Veh~le and Equipment Fuell~
2 led you through the steps of identifying

SC3 Vehicle a~l Equilxneat Washiag andactivities at your facility that can pollute ~orm
S~am Oea~awater while Chapter 3 provided guidance on

selection of BMPs. This chapter provides you
$C4 Vehicle and Equipmeat Malmeam~ewith the BMPs that best fill your facility’s need.

and
Best managemera Ix’actices for each of the
activities shown below are provided in the SC50u~loor Loeding/Unloadin|
following fac[ sheets.

Each fact sheet contain~ a cover sheet with: $C6 Outdoor Container Storage of Lklnid~

¯ A description of the BMP $C70utdoo~ Process Equipment

¯ ~ SC8 Outdoor Storage of Raw Materlah,

" Requirements
Pruducu, and By-Producu

SC9 Waste Handling and Disposal
Cost, including capital costs, and

SCI0 Contaminated or Emdible Su~aceOperation and Maintenance (O&M)
Areas

Maintenance (including administrative and SCI 1 Building and Grounds Main~mance
staffing)

SC12 Building Repair, P~modelmg, and
¯ Limitations Construction

The side bar presents information on where this SC13 Over-Wat~ Activities
BMP applies, targeted constituents, and an

SC14 Employee Trainingindication of the level of effort and co~ to
implement.

Further information is also provided in
additional sheets. This information includes a

Fact sheet SC14, Employee Training, is amore detailed description of the BMP,
compilation of the training aspects of therequirements to implement, examples of
individual source control fact sheets. Itseffective programs, and references.
purpose is to facilitate the integration and
development of a comprehensive trainingBMPs are provided for each of the following
program for all industrial activities at a facility.industrial activities consistent with Work.sheet 4

in Chapter 2.
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TABLE 4. i QUICK REFERENCE - DISPOSAL ALTERNATIVES
(Adopted from Santa Clara County Nonpoint Source Pollution Control Program December 1992)-

~ All of the waste producls on Ihis ch,’ul are prohibited from discharge IO the storm drain system. Use Ibis matrix to decide whic~ allemalive disposal stralegics to

~" ALTERNATIV ,ES ARE LIb’TED IN PRIORITY ORDER.

~ Key: IIlIW       Household hazardous wasle (Government-sponsored drop-off events)

~ POTW Publically Owned Treatmenl Planl
Reg.Bd. Regional Waler Qualily Conlrol Board (Oakland)
"Dispose Io sanilary sewer" means dispose tnlo sink, Ioilel, or sanilary sewer clean-oul connection.
"Dispose as Irash" means dispose in dumpslers or Irash conlainers for pickup and/or evenlual disposal in landfill.
~Dispose as hazardous WaSle" for business/commercial means contracl with a hazardous waste hauler Io remove and dispose.

DISCIIARGE/ACTIVITY
BUSINESS/COMMERCIAL RESIDENTIAL

Dis msal Priorilles                                  Dis     Priorilles

General Consiruclion and Palntl~ a~ Malnlenance

Excess painl (oil-based) I. Recycle/reuse.
71. Recycleire~oe.--------- ~as haz,~dous waste. ¯ Take Io ItlIW dm~off.~ Excess paml (water-hased)

~i. Recycle/reuse.a~ Dry residue in cans, dispose as trash. I. Recycle/reuse.
3~ If volume is too much to dry, ,2. ,.Dry .residu.� in cans, dispose as trash.

~. i~ vo~mne ~s too much Io d~, take---------- ~ I:azardoes waste. HllW drt_.~-offPai||l clea~up (oil-based) Wipe painl out of brushes, then:
Wipe paint OUl of brushes, then:I. Filler & reuse Utinners, solvenls.
I. Filler & reuse thiniters, solvem,t2. Disi~ose as hazardous w,xste.
2. Take to HHW drol~off..Painl clea,~up (water-bn~_) Wipe painl OUl of brushes, then:
Wipe p~dlll Otll O~" bfO~, Ihen:------------ I. Ri|tse Io s~mih’u’y..sewer.

---.._..___._ ~sewer.~n~ll c,~ts (d~_) I. Remove lids, dis    as lrash.
-------------- I. Remove lids. di "- as Irash.~(wilh solvenl) ~ as hazardous waste. I. TaketoHHW      .Building exterior cleaning (high- I. Prevent entry inlo storm draia ~I~CSsure water) remove olTsile

2. Wash onto dirt area, spade in
3. Collecl (e.g. mop up) and

~U --’-"-’-’- dischar e IO s,’mil, sewer POTW
0 Cleaning of building cxle~ion which

71. ~Use dry cleaning methods --’----’--’--- --O have IIAZARDOUS MATEItlALS (e.g.
,1~ mercury, lead) in palms . uo~taia and dispose washwaler ashazardo~ waste (Sugges~im: dry

material firu to rndoce volume)



~ 4.1

DISCIIARGFJACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL

Disposal Priorities , Approved Disposal Pdorltles
General Construction and Painting; Street and Utility Maintenance (toni’d)

Hon-haza~dous painl scraping/ I. D~y sweep, dispose as ~ I. l~j sw~p, dlsl~ose as tra~sand blmting

IIAZARDOUS paint ~craping/sand blasting I. Dry sweep, dispose as I. I~1 meeelk lake Io HHW dropMl"(e.g. marine paints or painls conlaining hazardous waste
lead or Wibut~l tin)

Soil from excavations during pedodl i. Should not be placed in ~ or
when storms a~ forecast on paved me.as

2.Remove from sit~ or backfill by
cod of day

3.Coves" with L’Upaulin or surround
with hay bales, or use oOgr
runoff controls

4. Place filter mat over storm drain
Nol~: Thoroughly sweep following removal of
dL, l in all four altemntives.

Soil from excavations placed on paved I. Keep material out of storm conveyance
surfaces during periods when strums are no~ systems nqd thoroughly remove via
forecast sweeping following removaJ o1" din

Cleva|i||g sUeeLS in consu’uclion me.as I. Dry sweep and minimize Wacking o(
mud

2. Use silt poods and/or simll~ pollulanl
reduction Icchldqucs when l]ushing
p,’welnenl

Soil erosiou, se.dimcnls I. Cover disturbed soils, use erosk:m
cot,uols, block entry to storm drain.

2. Seed or plant irnmediatel~f.
Fresh cemeal, groin, morlar !. Use/reuse excess I. Use/reuse eacess

2. Dispose to wash 2. Dispose as wash
Washwalcr from concre/eJmorlar I. Wash onto din area, spade in I. Wash onto dirt are~ Slmde in(etc.) cleanup 2. Pump and remove to aplwopdm¢ 2. Pump and remove Io alqm~da~¢

disposal facility                                  disposal futility
3. Settle, pump wmer to sanitm’~/sew~" POTW 3. Settle, pump waler Io sanitar), lew~"

Aggregate wash from drivewaylpalio i. Wash onto dhl area, spade tel I. Wash onto dhl area, spade inctmsuucdon 2. Pump and remove to 2. Pusnp uud remove Io iq~copdatedisposed facility                                          di.,~q~d facility
]. S¢111¢, pump wnter to sanitar~j..,~w~ POTW 3. Sclllc, pump walcr k) sanitary



Table 4.1 (Cominucd)
Page

DISCHARGE/ACTIVITY                  BUSINESS/COMMER(~IA I.                        RESIDENTIAL

)os~l Priorities                                        Priorities
General Conslruclion rand Palnling; S{ree! -nd Ulilily Malnlenanee (eonl’d)

Rinsewale~ from concrete mixing ~      !. Return truck Io yard for ~insing

inlo pond or dirt area
2. AI �onstruction Sile, wash inlo pond

or dirt nrca .
Non-hazardous ¢onslruction m~d

~. _R.~y¢le/reuse (con~ele0 wood, elc.)dcmolilion deb¢is

Hazardous demolitiot| and
I. Dispose as hazardous ~cor, slJ~ClJon deb¢~ (e.g. ~slo~)

[. Do nol alle~[~ Io r~mo~,e

r~e removal and disix~d
2. Very r~nall anm~nts (less than ~ Ibs)

---------- may I~ do~ble.wmpped k~ plastic and
Saw-�u! slurry taken Io HHW

I. Use d~ culling lechnique and sweep
,up residue

2. vacuum slunT nnd dispose off-sile.
3. Block slonn drai, or benn wtlh low

weir ,’is necessary Io allow most solids
Io selfle. Shovel ou! gullets; disimse
residue Io dirt ~ cot~stn~ticm yard

-’---------- or land/~ll.
Const~uclion dewaleri,g I. Recycle/Reuse(Nonlurbid. u||con I;uni||al~d_d.~ rou||d w~ller) 2. to slonn drain
Co~st~u~ion dewalering (Other Ihan

I. Re~ycleJrcusenonlurbid, unconlatninaled grom|dwaleO
2. Dis~h;irge t.o s,’mil,’u~/sewer POTW

-=-’==----- Io slonn drain
Potable loilc! wasle

I. Leasing company shall dispose
------------- to sew~ at POTW POTWLeaks from gad)age dmnpste~

I. Collec~ conlaln leaking mate~al.
Eliminate leak, "keep covered,
return to ]rasing company, for
immediate repair

2. It" dumpsler is used for liquid
wasle, use      ltnc~



Table 4.1 (Continued)
Page 4

~ DISCIIARGFJACTIVITY BUSINESSICOMMERCIAL RESIDENTIAL

~ DL, ,osal Priorilies
Priorities

General Construction and Painting; Strut and Utility Maintenance (cont’d)

~ Leaks from constriction dclxis bins I. insure that bins arc used for dry
,oehazmdous Inalcrials only
(Suggeslion: Fencing, covering help

misuse)
i.)mnpsler clea, ing water I. Clean al dumpster owner’s f,~’ilily

and discharge wasle through grease
inle|’ceptor to ~,’miL’~y sewer

2. Clean on sil¢ and dischazge through
~mase inlercepIol" Io s.’milzu-~y sc.~- POTW’

Clean!ng driveways, pardi areas ~’
I. Sweep and dispose as mash I.(Special Focus = Reslaurant alleys ~ (Dry cleaning o~dy), o~ly).dmnpsler areas) 2. For vehicle leaks, restauranlJgrocexy 2. For vehicle leaks, follow thisalleys, follow this 3-slop prooess: 3-step process:

a,, a. Clean up Icnks with rags or a. Clean up leaks with rags or¯ absorbents, absorbents; diw, ose as hazanlous~ b. Sweep, using granul,-u" wasl¢.absorbc|ll malerial (cat lillcr), b. Sweep, usblg granularc. Mop and dispose of mopwaler Io absod~nt malerial (cat lillcr).* No,�: Local drought o~din,’uK~s may s,’mil;u-y .sewer (or collect rias~wat¢~ c. Mop and d~ms~ of mopwa~rconlain additional restrictions mid pump Io the sanil;zry sewer).
3. Same a.s 2 above, bul with dnsewaler

(2c)(no s(xip) disch;e~nd to slorm drain.
Sl¢~un cle,’ming of sidewalks, ida.as ¯ I. Collecl all wal©r and pump Io sanila~j

~wer.
2. Follow this ~-slep process:

a. Clean oil leaks with rags or
~lso~t~nts+ N~e: Local droughi ordinances may b. Sweep (Use dry absorhenl as needed)co,,lain addilional restrictions c. Use no soap, dL_~h_~r~¢ Io storm drain

~
Polable water/line flushing !. De.activate chlorine byHydrant Icsiing maximizing lime water will travel

before reachin~
,., Supgr-chlorinalcd (alx)v¢ I i’~-~) waler I. Discharge m smdlmy sewer~    from line flushing 2. Co|nplet¢ dechlorination roquL,~d



CTable 4. I (onli.ued)
Page

Dis osal Priorities
~~erden Maintenance

P~sdcides                            I. Use up. Rinse �onlaine~ use                          I. Use up. Rinse containers, use
rinsewa(er as producL Dispose                             ¯

nnsewater as pesticide. Disposerinsed conL~iners as Intsh
rinsed container as Wash.2. Dispose unused pesticide as

2. Take unused peslicide Io HHW drop--------------- h,~T.ardou$ WaSle--’------------ offGarden clippings I. Composl
I. Co|npos!-------- 2. Tnke Io Landfill
~,sTree ubn,ning I. Chip if necessary, before
I. Chip if nec~vy, before compostingcorn stin orrec din

Swismni,g pool. Sl~ foumain water I. Do not use me~.~l-based algicides (i~.(e,nl~yiug) I. Do ,ol use mc~d- ’based algicidcs {i.e.Copper Sulfate)
2. Recycl~heuse (e.g. irrigal~0

2. Recycle/reuse (e.g. in~igatio|0]. D~tennine chloril~ residual ~ 00 wsit
3. Dctennil~ chlo~e residual ~ 0, wail24 hours m~l flies disch,~e Io storm drain.

~ 24 hou~ ~,sd tbe|| disd~arge m storm drain.Acid or odor pool/spa/fountain cleaning I. Neuualize and discharge to ~niu~j
sewer

Swizmning pool, spa filler "backwash          I. Reuse foe" irrigalion                                     I. Use for litlld~ai)~ Jffig;ldOll
2. Dispose on din area
~ to s,~u,imz,/__~wu ~. Dispose m din area¯ Settle, dispose to s,’mit,’u’~_~werVehicle Wastes

Used motor oil                         I. Use seco~tda~ co~taimneu! while                       I, Put oul for cud)side r~.’ycling pickup
storing, send Io recycler. wbere available

2.Take to Recycling Facility or auto
service facilily with recycling l~ogram

3, Take to IIIIW events ~_..~_~_mo~" oilAnl~fr~ze                              I. Use sec(mdary containment while

~ler.
I. Take to Recycling Facilily

Other vehicle fluids and solvents            I. Dispose as hazardous waste                             I. Take IO HHW evenl

Automobile balierics                     ~1
. ~e.lid IO nulO ballC~j rccyder I. Exch;mge at rclail OUll~l. ,aJ~e Io Rccycllng Cenler

2. Take Io Recycliqg Facilily or HIIW evenl
where batteries are accepted

Mom~ homedco~ Wailer waste 1. Use hoidin~ I,’ud~. Disimse Io I. Use holding tank, disimse Io sanilaryr.~ni,.~, sewer
Sewer.



Table 4.1 (Continued)
Page 6

Vehlch Wastes (cont’d)

Vehicle Washing                        . Recycle                                          !. Take to (~ommcfcial ~u" Wash.

¯ Dl.~hatge to sanitary ~ 2. Wash over lawn o¢ dirtsewer, never to stonn drain 3. If sottp is used, use ¯ buc~t
water a,d discharge nmtaining soapy

_______ wa~er to sanitary sewer.

Mobile Vehicle Washing I. (~ollect washwater and di~hatge to
~ sewer,                         t~TW

Ri||sewater frmn dust removal at new cat I. I)isch~gc to s;mitm~ sewerfleets 2. If ~insing dust from extet, iof surfaces
from app~’u’mtee purposes, use no soap

-------.--- (water o~to storm drain. POTW
Vehicle leaks at Vehicle Repair Facilities Follow this 3-step process:

I. Clemt up le,’~ks with rags of absot’ben~
2.Sweep. using gmnuL’u" absodw.nt

w.~tt~rial (cat litter)
3. !~1 .op mid dispose of mopwa~er to
~ sewer.

Other Wastes

C’,’u~ct cloning solutions & other ¯ I. Dispose Io s,’mitaty sewermobile w,x~hing settees POT~ I. Dispose to tanilmy sewer"

Roof drains                            1. If roof is c’onl;lminal~J with

indus~nl waste Wodu~ts,
disz~h~’ge IO .~nit,~y sewer

2. If no contamination is ix’esent.
~to storm drain

Cooling watrx I. Recycle/reuse
~ conden,’.-’|te 2. Dis~h,’u" e to ~’mi sewer

PO~.___.~Pumped grom|dwatef, infiltration/
I. ~ecy¢l~rcuse (landscaping. etc.) Reg. Bd.foo,dation d~inage (commninated) 2. trcat if nece.~aty; disch~’ge to

s~’mi~y sewer

F’uc fighting flows If contamim~tion is present, Fige Dept.
will attempt to pccve,t flow to stw..am





ACTIVITY: VEHICLE AND EQUIPMENT FUELING Application,

W~te Cont~innwn~

DESCP.J~rlON Targeted Constituents
Prove-hi fu¢l spills and leaks, a~l reduce fl~eir impa~ to sm~m wa~,.

O Seal/mere
APPROACH (~) Nutr/en~

- Cover fueJmg area ff possible.
Use a perm~u:r drain or slope pavement mwa~d wi~h draJnas¢ to sump.

¯ Tox/�Pave ~uclmg area with concr¢~ ra~cr than asphalt.
¯ Wh~re covering is infcasibk~ and ~ [ucl island is surrounded by pavemcm, apply aC) Pilomtab/e M~terie/~suitable seagirt ~ pro~’ts the asl:~aJt from spilled fuels.

(~) Oxygen Oenmnd.¯ If dead-end sump ts no~ used ~o colJec~ spiUs, ms~l~ aa oil/wa~r r~pamux.
¯ ing SubstancesInstall vapor recovery nozzJes m l~Ip conaol drips as well as air poUutiou.
¯ DL~ourage "topping-off" of fuel tanks.
¯ Use s~�ondary containment wbe~ Iransfemng fuel from the tank Buck to

U~" adsorbent ma~riab on smaU spills a~d ~=tal c~mmg ra~cr ~ hosing down    ¯
the area. Remove the adsorbent mazeriah promptly.

¯ Carry o~t all Federal and Sla~ requirements regarding underground storase tanks,
install above ground tanks.

¯ Do not us~ mobile fueling ,,    Untme~
of mobile induslriai equipment amm~l the facility;, rather.

wanstx~ ~he equipment to designated fuefing a:eas. ImplementaUon
¯ Keep your Spi~l Prevention Conux~l and Counumaeasu~e (SI~’C) Plan up-to-do. R~lu|mn~nt~¯ Train employees in proper fueling and cleanup pt~edu:~
¯

Fo~ a quick reference on 0isposai alternatives to~ spe~u: wa,~s see Table 4.1. SCI.

R~Q~                                        O

spill runoff can b~ ~xp~n~iv~. Good ~ign mua occur dutm~ ~1~ initial msmlla-
~on. Exa~ud~d ctub alon~ ~� "Ul~a’~am" ~id~ of ~1~ fu~lin~ area m
$~m~ waist runon i.s o~ mod~ �osL

¯ .M~nt~mnce
¯ High 0 Low

Keep ample supplies of spill cleanup ma~iab
Inspect fueling art, as and slot-age tanks on a regular schedule. SC2

LIMITATIONS
¯ Oil/war.or ~B ate only a~ ¢t’fec~v¢ as U~cit main~nan¢~

Mana~jemen~/
Practices~...£
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,
Additional Information -- Vehicle end Equipment Fueling

SpilLs from fueling or fioa, the transfer of fuels m the swrage rank can be a significant source of pollution. Fuels carry
contaminants of parucular concern Io humans and wildlife, such as heavy metals, toxic ~ and oil and ~
which are no~ easily removed by slorm walcr treatment devices. Consequently. co~m~l ~1 the ~m’ce is particularly
u~ponaat. Adequam comroi can be achieved with careful design of [he initial ia~all~, re,orating
insmllmioas, and proper spill control and cleanup procedures, as described below.

With new in~alla~ons, design the fueling area to prevent the runon of storm water and the runoff of spills. This can be
achieved by contouring the site in the appropriate fashion. Covenng the sire is the best approach but may ao~ be feasible
it" very large mobile equipment is being fueled. Storm wa~er runon can be diverted around the fueling area by an exa’uded
curb or with a "speed bump", if vehicle access is needed t.rom this direction. Spills can be contained within the fueling
area either by using a perimeter drain or by sloping the pavement inward with drainage to a sump. In bo~h cases
chain can be counected to the storm d~in with a valve ~ is only closed during fueling operauons and leJt open ~ all
other times. Pave the fueling area with Portland cement concern nuber than asphalt, since the ~ will gradually

Shill Contrgl
The following spill control measures will reduce spilling or ~h~ce the loss of spilled fuels Lmm Ihe
¯ In.~aJi vapor recovery nozzles.
¯ Do no~ "wp oft" tanks.
¯ Place secondary containment around the fuel ~uck when R is Ir~sferring fuel to the storage tank. The truck

OlX.’rator should remain with the truck while the wansfer is in
¯ Place a stockpile of spill el~anup materials where it will be readily acce~ible,
¯ Use ~y meUxals to clean the fueling area whenever possible. /.f you periodically clean by pressu~ washing, place ¯

temporary plug in the downslream drain and pump out the accumulated wa~r. Properly dispose the wale~.
" Train employees on proper fueling and eleaoup pmcodure~.

If your facility has ¯
mobile fuel

large numbers of mobde equipment working throughout the site and you cm’mnily fuel them wilh ¯
u-uck, consider establishing a designated area for fueling. With the exeeptlon of tracked equipment such as

bulldozers and perhaps small forklifts, most vehicles should be able to travel to a ~signated area with li~e lost time.

Pth~e temporary "caps" over nearby catch basins or manhole covers so that if a spill occa~ it is prevented from enteringstonn dmin.

Examnle~ of l~f~ec~ive
¯ The Spill Prevention Conm31 and Countermeasure (SPCC) Plan, which is mqui~ed by law for some facilities, is an

effective program to ~..duce the number of accidental spills.
¯ The City of palo Alto has an effective program for corn inertial vehicle service facilities. Many of the program’s

elemen~ including specific BMP guidance and lists of equipment supplie~, a~ aho applicable to ~

Best Management Practices for Automotive.Relaled Induslries, Santa Clara Va/ley Nonpoint Sotm:e Pollution Control

Best/vLanagcment Practices for Industrial Storm Water Pollution Control, Santa ~
Valley Nonpomt Source Pollutloa Control Program, 1992.

~gWema~en~ ~-ac~. ~e;~°~n2d.~s.trial Activities: Devel°pmg P°llu~i°a Preventi°a Plans. and Best’
- -92-006, USEPA, 1992.

I SC2
Water Qualky 8es~ Management Practices Manual. City of Seattle. 1989.

i ~

,~.~.,
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Additional Information --- Vehicle and Equipment Maintenance and Re~V V

Vehicle Of ~quipatent mainl~mmce is a potentially significant sourc¢ of stoan wa~r pollution. ACtiVitieS ~ ~
0contaminate storm warm" include engine ~epa~ and service (part~ cleaning, spilJcd fuel. oiJ. ct~.), replacement of fluids,

and outdoc~ equipment stooge and padang (dripping engines). For fur~cr information on vehicle ot eqmpment

Lservicing, see SC2. Vehicle and Equipment Fueling. and $C3. Vehicle and Equipment Was~mg a~l Steam Cleaning.

Parts at~ often cleaned using so, vents such as tvichloroethylene, 1.1. !-u~:l~orocthane or methylene chloride. Many of
~ cleaners a~� I~armful and mu~t be disposed of as a baaau-dous waste. Cleaning witt~ut using Liquid �le, ane~ (e.g.
~ brush) wheneve~ possible reduces wa,~tc. Prevent spills and drips of solvents and �leansers go the shop floor. Do
fiquid cleaning at a cenwafized s/,ation so t~¢ solvents and residues stay in one area. L, oca~ drip pans. drain boards, and
drying racks ~o direct drips back into a solvent sink or fluid holding tank for re-use.

2
It" possible, elimina~ o~ reduce the amount of hazardous matct~ds and waste by sulmituting non-lxazaatdous o~ leas
hazat~us materials. For example:
¯ Us~ n°n’caustic detergents instead of caustk: cleaning agents fo~ parts cjeaning (ask ~ m~fi~ ~t ~cleaning agents).                                           -
¯ Use detergent.based or water-based cleaning systems in place of organic solvent degreasers. Wash wa~r may

require treatment before it can be disci~arged to the sewe~. Contact your local sewer authority for more information.
¯ Replace chlorinated organic solvents ( 1.1. l-mchloroethane, methylene chloride, etc.) with non-chlorinated solvents.

Non-chlorinated solvents ~ kc~mc or minera/spirits are less toxic and tess expensive to ~ of properly.
Check ~ of a~’tiv¢ ingt~ts tO see wbetb¢~ it contains chlo~ solvents. TI~ "chlo~’ tc~n indicates that
solvent is

¯ Choose cleaning agents that can be
" Comact you~ supplier ca" mfcr to trad~ joumab for mo~ was~ mi~ idms.

l~tuciag ±e auml~r or ~vents makes recycling eas~ and ~ ~zatctous wasm management �o~s. Oft~, one
solvent can perform a job as w~fl as two diffctcn¢ solvmts.

Separating wasps allows for easier recycling and may mcluc~ =r, acment costs. Keep I~za~lous and non-lxazardom
wasw, s sepataw,, do not n~x used oil and solvents, and ~ chiorinaued solvents (like l.l,l-trichlot’oetl~ane) separa~
from noo-c~onn=ed solvents (iik~ kems~ne and ~ spirits).

Many pt~lucts made of recycled (Le.. refined o~ purified) matmals ate available. Engine oil wammission fluid.
a~xLfrccze, and hydraulic fluid ~’� avai~bl¢ in t~’ycle, d form. Buying t~’ycled goducts suppot’ts t~e mati~t fo~ recycled

Clean leaS~ cLrips, and o~er spills with as fit~� wa~" as possible. Use rags for smafi spills, a damp mop for
cleanup, and dry absorbent material for larger spills. Use ~e following tlu~c.step me~od for cleaning floors:

I. Clean s~i~L~ wi~ rags or othe~ absorbent materio~.
2. Sweep floor using dry absofoent material
3. Mop floor. Mop wate~ may be dischaggcd to the sanitary sewer via a miler o� sing.
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VAdditional Information -- Vehicle and Equipment Maintenance and Repair

--- 0ALso coesider the foUowmg measure:
¯ Avoid hosing down your work areas. If work an~s a~e wasl)ed, direc~ wash wa~r to sani~,~/sewe~.

L
¯ CoiJecz le~ng or dripping fluids m drip pa~s or con~ne~s. Fluids are ea~er to recycle if kept sepam~.
¯ Keep a drip pan under ~e vehicle while you uncSp hoses, uns~ew t-dte~, o¢ remove other pare. Use ¯ drip pan

under any vehicle thn~ aught lea~ while you work on it to keep splatters or drips off ~ shop 11oo¢.
¯

Pr°mptlyu’ansfezus~dt’luidsto~eprope~wasteo~recycl~g~. Don’¢leavcfulld~ippaasocotlseropen

Do no~ pour Liquid waste to floor drains, sink~ ouu:loor storm dram inle~ or o~er ston~ drains or sewer connections.              1

Used or leftover cleaning solutions, solvents, and au~omoUve flmds and oU a~e toxic and s~outd not be put m dse sanitary

2
s~w~’. Do~[ " ¯ . . .s~gns a~ sinks m ~euund employees, and pa~t sr~,nc~is at ouu~oor drains m re31 cusmme~ and ~ a(x to

Oil filters d~sposed of in trash cans or dtunpsters can leak oil and contamina~ storm water. Most municipaiit~s probibi~
o¢ discourage disposal of these ite~m in solid was~ £acilides, P~ce ~e oil fiit=- in a tunnel over the waste oil recycling

suppli=- cr n=cycler about recycling o~I ~

Put pans under leaks to collecx fluids for pn~er recycling or disposal Keeping iea~s off the ground reduces the potential
for s~orm wa~,r conmminabon and reduces cleanup brae and costs. If the vehicle o¢ equipment is m be ~ outdoo~
oil and o~r flui~ should be drained fu~t.

Designate a special axea m drain and replac= motor oU, coo~am, xnd o~er fluids, wl)=e a)e~= me no c~a~-ctious to the

Be espec~ly ca~Jul with wrecked vehicle~ wbeth¢~ you keep them indoors ~r out. as well as vehicle~ ~ OO.~i[e for          ~

v~uc~es amve, pmce ~.~p pans undo" d~m immediau:ly, even i/you believe thaz the lluids lmve le~ed ou~

~" Build a shed m temporary roof over areas where y~u park cars awaiting x~ir o~ salvag~ ~ly ~ y~ ~wrecked vehicles, Build a roof over vehicles you l~ep fo~ parts.

the acid has cS"ained out. If you drop a baur~, u~t i~ as ff i~ Ls cr~cked. Pu~ i~ into the �oota~nen~ a~a umii y~
a~e su~� i~ is no{ leaking,                                                                          l~i~

The Ciu/of P~o AJIo ~ 811 effective progl-d~ fo~’ commerc~nl vehicle service factlibcs. Many of the pro~mn’s                lWl
�lements, including speci~� EMP guidance and ~scs of equipment suppliers, a~ a!so applicable ~o ~ vehicle

Pick N Pu~l Aura DLsmanUcrs m Rancho Cordova drams a/l fluids from aummob~�~ besom they en~ the yard.

Ecology Auto Wrecking in Rialto is surrounded by a s~�! plat’concrete fence ~nd has a completely paved 1o~ th~ is
graded ~o a ccntr-a/low poinL Col/coted su~m wa~.r is ~l,.’d ttu~ugh as und~ground drainage sys~m 0f clarifiers
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----- Additional Information -- Outdoor Loading/Unloading of Materials’The ioadmg/ualonding of maten~s usually tak~ place outside. Loading or unionding of ma~eriab oecm~ in ~vo way~:
mmnriaJs in conlaine~ o~ dixe.ct Uquid mansfer. Mater~Is spiUed, leaked or lost du~ng loading/unloading may collect
I~ soil or on other so~sces and be cnrned away by ~noff o¢ when the ~ is cleam~L ~nf~ll may wash pOHumntS
born machmory used to unload or move ma=rmls. The loading or unloading may revolve rail or mgk minster.

l~e most important factors in prevemmg tlgs~ constituents from enu.-rmg storm
¯ Limit exposor¢ of mat¢~ to ralng~
¯ Prevent storm wa~" ~
¯ ~ equii~nent m~arly for !~

Lo&ting or unlondin~ of liquids should occu~ in ~� manuf~-~u-ing buiklin~ so t~ any spills t~ a~� no~ ¢on~ok~ly
naaU~l can be discharged to me se~ts~y sewer, tream~ent plant, or t,’eated in a mamgr consistent with local sewer
mthonties and permit require~tents. Best management practice~ include:
¯ Use overhangs or door skirts that enclose the trailer.

¯ Design loading/unloading area I~ p~vent storm water runon which would include grading or benning the area, and
positioning roof downspouts so ~ey diw.ct storm water away from the Iondingiualonding areas.

¯ Check: loading and unloading equipment regularly for leak& including valves, pumps, flanges and connectiom,
¯ Look for dust or fumes during loading or unloading operations.
¯ Use a whuen operations pian that describes Wocedur. for loading and/or u~loadinI.¯ Have an emergency spill cleanup plan n:tdily available.

Employees trained m spill containment and cleanup should be present during the loading/unloading.
¯ EstabtL~ depots of cleanup matcnab next to or near each loading/unloading ~ and train employees in their use.
¯ For" loading and unloading tang mu:k~ to above mul below ground storage ~ the following procet:ku~ should be

The ax~a wbe~ ~e wa~sfer tal~s place should be paved. If the liquid is Ractive with the asphalt, Portland
cement should be used to pave the area.

Transfer area should be designed to prevent runon of storm water from adjacent areas. Sloping the pad and
using a curb, ~ a speed bump, around the uphill Side Of the transfer a~a should reduce ninon.
Transfea- ar~a should be designed to prevent runoff of spilled liquids from the ~ Sloping the agea to a drain
shotlld prevent runoff. The drain should be connected to a dead-end sump of to the sanitary sewel’. A positive
control valve should be installed on the dra~n.

¯ For wan~er from raft can to suxage tanks that must occur outside, use the following WoceduR:g
Drip pans should be placed at locations where spillage may occur, such a~ hose connections, hose n~As, and
t’dler nozzles. Use drip pans wben making and breaging connectiom.
Drip pan syu~Jas should be ins~l~ed between the rails to collect spiltage from tank can.

Best Management Practices for Industrial Storm
Conm31 Program, 1992

Water Pollution Control, Santa Clara Valley Nonpoint Soun:e Pollution

Storm Water Management for Industrial Activities: Developing Pollution Prevention Plans, and Best Management
PractW.~ EPA 832-R-92-006, USEPA, 1992.

Wau:r Quality ~ Management Practices Manual City of Seatt~ 1989.

scs
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Additional Information -- Outdoor Container Storage of Lk:luk:b

immedialely begin cleaning up a spill if one should occur. Operalor errors can be prevenlecl by using enginee.nng sale
gua.-ds and ~hns reducing accidental releases of poUutanL Sal’¢guarcls include:
¯ Overt’low ~n devices on tan~ systems m warn me operator m automaUcally shu~lown u’ansfer pumps wbe~

the ~ik reaches full capacRy.
¯ Pro(ec~ve gua~’ds (bollards) an)und tanks and piping to prevent vehicle or forkl~t damage, aed
¯ Clearly tagging or labeling all valves to reduce human emx.

Tank sysu~ms should be inspected and tank integrity ~...su:d regularly. Problem areas can often be detected by visually
inspecung the tanks frequendy. Problems or po~cn~.iai problems ~honid be corrected as soon as possible. Regislered and
spc.citically u~ned profe=ional engineers can identify a~l corr~:t poumtiaJ problems such aS lOOSe flu.lags, poor welding,
and improper or poorly tied gaskets for newly ins~led tank svs=ms. The tank foundations, counec~ions, coauags, aad
um~ wails and piping systems also should be inspecmd. [nspec’Uon for corrosion, ieal~ cracks, scra~bes in ~uv¢
coam~gs, or o~her physical damage ma~ may wea~n me ~ sysmm should be a pan of regular integrity ~esung.

SeL’onda~ ~’nnmlnmen~,
Tanks should be benv.ed or surrounded by a secondary conudnment syslem. ~ can be detoc~l more easily a~d spills
can be cootaJned when a secondary couminment systems are ins~led. Benns, dikes, line~ vaul~ and double.wall umk
a~ examples of secondary coalabunent systems.

One of the ~ protective measures against contamins/.ion of swrm wa~er is diking. Conh’dnment dikes nre benns or
retaining wails that arc designed w hold spills, Diking is an effective pollution prevention measure for above ground
swrage tanks and railcar or rank truck loading and unloading areas. The dike surrounds the a~a of concern and holds
spill, keeping spill martials separaw.d from ehe s~rm wa.’r side of the dike ar~a. Diking can be used in ~ny induslrial
faciJiv/, but R is mos~ commonly used for COU~.,oEing large spies or reJeascs from liquid swrage areas and liquid u-ansfer

For single-wall lanke, containment dikes should be large enough to hold the conw.nLs of the storage ~k for the facilh7
plus rain water. For m~cks, diked a~as should be capable of holding an amount equal to the volume of the tank ~
�omparanent. Diked cons~uc~on manna: shou/d be strong enough to safely hold spilled maleriah. Dike maleria~ can
consi.~ or’earth, concrete, synthetic ~ metal, or other impervious materials. Strong acids or bases may reaa with
mc~d conh’~incrs, concre~ ~ soma plnsdcs. Where suong ac~cls or bases or stor~l, allen~Uve dike martials should be
considered. More active organic chemicals may need c~nam special LLners for �l~es. Dikes may also be designed with
unpe~meable martials to increase cont~nment capabiJides. Dikes should be inspected during or ~.er signff=cant s;orms
or spies to check for wa.~outs or overflow~. RcguJar checks of �ontainment dikes to insure the dikes arc capable of
holding spills should be conducted. In=biliry of a sm~ctu~ to retain s~orm wa,-r, dike erosion, soggy are~, or chang~ in
vegetation indicate l~’oblema with cLike su’ucm~s. Damaged areas should be pau:bed a~! stabilized im.media~ly. Ea~be~
dikes may eequLre special maintenance of vegeW, Jon such as mulching and brigabou.

Curbing is a bam~ that surrounds an area of concern. Curling is similar to �ontainment diking in the way U~ it prevems
spies and leai~ from being mleas~ into the envUonmenL The curbing is usu=Jly small scaled and does no~ comain large
spills like d~ing. Cu,-bing is common at many faciliges in small a~.as wh~re baadling and u’anst’er Liquid ma~ri.~ls occur.
Curbing can rtc~ect contamina.’d suxm wa~.z away from [he storage area. It is useful in arras where liquid ouuenais are
u’ansfcrred from one container to another. A~Sl~ait is a common ma~,’nal ~ for curbing; however, curbing ma,’riab
include e.ar~ concre~., s)’nil~.t~c ma~,’,’~d.s, metal or o~r impene~-able ma~r~s. Spilled m,~.enals should be removed
mu~edia~,.ly from curbed a~.as to allow space fo~ fum~e spills. Cm’bs should bare ma~uaJly-controllcd pump sy~ems
ra~b~r than common ciramag¢ sysu~ns for coLlection of spilled ma,’ri~Ls. The ~ area should be inspected regularly Io
clear clogging debris. IV~n,-~nce should also I~ con~uc,-d fr~lUendy to prcvcm overflow of a~y spilled mac.nab as
curbed arca~ arc tit.signed only for smaller spills. Curbing has the following advantages:
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VAdditional Information -- Outdoor Container Storage of Uquidl

0
¯ Wee.ldy impec~oe should be considered and incind~ "r

Check fo~ ex~’nal corn~inn and stmcanal ~

Check for failure of pipin~ syst~n (pip~. pump~ ~ coupling. ~ ~d v~Iv~).
Check for" leaks o� spi.Es dur~g pumping of liqui~ or @~s from t~.m:k o¢ r~l ~ ~ ~ ~ ~ ~ ~

gask~ and
Inspect ~ fonndabo~, coane~ons. �o~m~,~. ~I ~ wails and piping system. Look f~r

E~nm,~le~ or" ~t’t’e~ve

Sunnyvale. ,,~,.,,,,.~u~. ~umua~cm. lne umt n~ ~een use~ successlm~y at Lockheed M~U¢ md Space Company in

£,est Ma~ea~m Prances for ladusa’iai Storm Wa=~ Pollution ConaoL Sama Clara Valley Noepoim Somme
Poi]u~:= Cnnuol Prod-am. 1992.

Prac~es. £PA 832-R-92-006, USEPA. 1992.
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Additional Information -- outdoor Process Equipment Operations and Maintenance

Outsido pmcP~ equipmcm op~’alX)as can conzamma-, storm warn, runof(. AcUvi~s, such as rock ~dnd~ng or
ing. I~nung or coating, gnndmg or sanding, degre~sing or parts cleaning, landfiUs, waste piles, wastewate~ and solid
was~ ueam~ent and disposal, and land application ~re process operauons thax use hazardous maxcr~ls and zbaz can lead
to contammatiou of storm water runoff. Poilu~nts from the wauewater and solld waste trealmem and disposaJ al’em
result fn3m was~ pumping, addibons of treanneaz chemicals, mixing, aeration, clanficatio~ and solids dewaumn$.

Possibl~ storm wmer contaminants include heavy mews, toxic materials, and oU and g~ase. Waste spilled, leaked, or
lost ~om ouuloor process equipment operations may buiJd up in soils or on other surfaces and be osmed away by storm
water runoff. There is also a Ix)tented for liquid waste from tagoons or surface impoundments, associated with ou~loor
equipment opembons, to overflow to su:face waters or soak the soil which can be picked up by storm water nmoff.

The prefened (and possibly the most economical) action to reduce storm warn" pOllution is to aite~ Ibe nalu~ of activity
such tt~ poUu~ants are not exposed to storm wa~,. This may mean Ix~oming the ac~vity during dxy periods only or
substituting benign materials for more toxic ones. Acbous other U~a aiming the activity incJude enclosing the activity
in a building and connecting ~ flcxx drams to ~e sanitary sewer. The area used by the activity may be so gxeat as to
make encJosure prohibitively expensive. Building cost can be reduced by not covering the sides, and thus eliminating
the need for ventilating and llghlmg systems. When c=~lain parts of the activity are the wont soun:e of pOllutants, those

Curbs can be placed around the immediam boundaries of the ixocess equipmeaL The storm drains from the~ intezior

Reducing the amount of waste that is created and consequendy the amount that mus~ be stmed or tre:ued is mtothe~ way
to r¢duce the potential for storm water contamination from outside manufacturing activities. Waste reductiou BMPs are
avaiJable for a wide range of indosmes and are designed to provide ideas and ways to reduce waste (see Refe~nces).

If storm watt" becomes polhim:L i~ should be ospmred and In:ated. If you do not have yotw own ixoc~s ~
ueatmont system, consider dis~g to the public sewer system. Use of U~ public sewer might be aUowed under the
fotiowing conditions:

~" If the activity area is very small (less than a few hundred square lent). U~e local sewer auUx~rL, y my be willing toallow U~e area to rem~n uncovered with the chain connected to the public sew~.
¯ It may be possible under unusual ¢i~’~’umstances to connP~t a much Larger area to the public sewer, as long as the

of s~)rm wamr discharges do no( exceed the capacity of the wastewa~, uealment planL The slmm wa~r could be
st~xed during the s~xzn a~l ~hen Ira~q’erred to the public sewer when the nomud flow is k)w. suc~ as a~ nighL

The majority of the pollutants in storm water axe discharged over time by the small, high frequency storms. Less
polluted runoff from ~ infrequent large storms can be bypassed to the storm drain. To implement this BMP. a hydrau.
lic evaiuation of the downstream sewer sysmm should occur in consultation with the iocaJ sewer auUxxity.

Induslries O~t genemJe large volumes of IXOCeSS wastewater typica~y have their own ueannent system d~t disctk~ges
directly to ~he near~t receiving wa~r. These industhes have the discretion to use their wastewa~,-r trealznent system to
ueat storm wamr within the consU~nts of ~heir permit requuements for process UeauncnL It may also be possible for
the induslry to ~ge the storm water direc/Jy to its effluent outfall without m:annent as long as the totaJ loading of
U3e disc~ed process wamr and storm wa~r does not exceed the loading had a suxm ~ Iream~ent device been used.
Tliis could be achieved by reducing U~e loading from the process wastewal~. Ixeam-.ent sys~n~ Check with yo~ Re-
gionai Wa~r Quaiity Conu’o| BoarcL as U~s opUon would be subject ~o permit co~slrail~LS axed po~tLqlly reg~tlar
monitonng.

$C7
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VAdditional Information -- out~oo~ Process Equipment Operations and Uaintenanco
O

B~st Ma~seme~~ ~ for ~ S~xm Warn, PoLlu,~oa Coea’oL Sama Clara V~ley N~e~x~im Sotm:e Po~u~oe

L

PubLicaboes ~ Can Work F~" Yo~!: Ca~omia Depanmcm ot Toxic $ubr4ax:es Co~m)k Sa~am~m. CA. 199 I

Storm Wa~r Mam~,em~ f(x ~ Activities: Developing Pollubo~ Preve~o~ Plans, aZK!
Practiaes, EPA g32-R-92-006, USE;PA. 1992.

Wa~e~ Query Be= lVlaaa~zaeat Pr~:~zs lv~eu~t. C=y of Sea~e. 1989.
2
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Additional Information -- o.tdoor stage of Raw Mat~’lals, Products, and By-Products
Raw maJeriah, by-produc~, l’mished produc~ �ocaine,s. and ma~.nal storage are~ e~posed so rain rod/or
runoff can pollute swnn wa~r. Storm wa=r can become conmmina~l by a wide range of co~mmman~ whex,
martials wash oft" or dLssolv~ inlo wa~" or a~ added Iv ruoo(f by spills ~md ~

Paved sr~as should be sloped in a manner ~u minimize Ibe pooling of wa~r o~ {he site, p~’ticMaHy wi~h
ma~nals ~ may leach polluu-m~s into smnn wa~r rod/or l~mmdwa~r, such as ccmpos~. Io~. a~l wood chips.
A minimum slope of 1.3 perce~{ is recommended.

from ad~:en~ areas as well as runoff o( ~ wa=r from the ~.kpiJe areas. The smnn drainage sysmm shoukl
be designed ~o minimize the use or cau:h basins m ~e imeno~ o~ the area as ~bey ~¢nd ~o rapidly £dl wkb
£acmnng ma~-iaJ. In ~cse cases, coo-~ the use o£ lbe cau:~ basin rosen t-d~r described in Cbaix~ ;5, TC6
(Media Ffluafion). The ar~a should be sloped ~o dra~ storm water m ~e pe~me~er wbcre it ca~ be coliec~d or eo
intemai drainage alleyways where ma=tiaJ is not sluckpiJed. If the raw maleriaL bY-lXoduc~ o¢ product L~ a
[iquid, moee i~cematioe for outside su~e o~ liqtdds c~m be found tmde~ $C6, OuuJoo¢ Coemiaer Smmle ot

The "doghouse" deslLm I~s been used to sm~e small liquid ccetaine~ The roo~ a~l floo~ng desila

Tbe flooring is wire mesh abou~ secondary comaiamem. The umt has been used successively ,u Lockheed
Missile a~l Space Company in

PolJutioe Control ProFam, 1992.

Stoma Wa/e~ Management £or Industrial Activities: Developm$ Pollmioe Preve~ioe Plans, a~d Be~ M~maEeme~t
Practices, EPA 832-R-92-006, EPA, 1992.

Industrial Handbook                        4 - 29                         Mar~b, 199~

R0034648



R0034649



Industrial Handbook                       4.31                        ~/arcb, 1993     ~ I"

R003~t650

¯



R0034651



lndmtriai Handbook                       4.33                        March, 1993

R0034652



R0034653



Additional Information -- Contamin~ted or Erodible Surface Are~

or may not be contaminated from past or curren~ acuvities. Acuv~ty may or may not be occur~ng in the area of inle=’esL
According to the State’s Generai Induslna/Activity Slorm Wa~cr Permit. the SWPPP must include BMPs that deal with
sliest situations. If the area is ~emporanly bare because of construcuon, see SC12, Building RepaY’, Remodeling, and

~lcd or erodible surfaces can result from the bmnan acuvities such as vegetation ranovaL compacting or
d=~Lrbmg soil and �iumging nalurai drainage pauerns. Industries must identify Ihe a~,as of �omaminaled or erodible
==rfaces. The areas may include:
¯ H~avy activity where plants cannot grow.
¯ $oi] uock~ies.
¯ Steep slope~.

¯ AnY a~’~a where soil is dislmbed.

The most effective way to control erosion is to preserve existing vegetation. Preservation of natural vesetatioa provides
¯ natural buffer zone and an opportunity for infdtraUon of su3rm water and capture of pollutants in the soil malrix. By
prt~s~vmg stabilized areas, it mmimize.s erosion IX~ntial. protects wuer quafity, and provides aeslheti¢ benefits. This
pracucc is used as a permanent con~oi measure. Vegemuon preservation oa-site shotdd be planned before disturbing the
site. Preservation requires good site management to mimmL~ the impact of consm=ction when consa’uc~ion is underway.
Proper maintenance is important to ensure healthy vegetation that can comroi erosion. Different species, soil types,
cLunaUc conditions will require different maJnmnance acuvities such as mulching, fertilizing, liming, irrigation,
and weed and pest control Mainu=nanc¢ shoeld be performed r~gutarly e~y during construction phases.

¯ Can bandit higher quantities of slorm wa/~" runoff than newly s~eded areas.
¯ Increases the t-altering capacity because vegetation and root systems am usually dense in preserved natmld

ve~etatioa.

¯ Provides areas for int’dtra~on, thus reducing the quamity and velocity of storm water nmoff.
¯ A/lows areas whe~ wildlife can remain undisturbed.
¯ Provides noise but’f¢~s and screens for oa-site o~
¯ Usuagy r~quires less mainu~nance Ihan planting aew

The measure of choice is to leave as much native vegetation on-sile as possible, ~hereby reducing or elimina~ng the
problem. However, assuming the site adready has c.o~mmina=ed or erodible surface areas, the~ are thee possible courses
of actiom

1. Re-vegetalc the area if it is not in u.~ and therefore not subject u3 damage from si~ activities. In as much as
the area is ah~eady devoid of vegeta~on, special measures are Likely necessary. Lack of vegeta~on may be
due to the iack of wa~r and/or poor soils. The later can perth~ps be solved with fertifization. Or the ground
may simply be too compacted fn3m prior use. Improving soil conditions may be sufficient m support
vegetation. If available proc=.-.-~ was~wa~.r can be used for imgation, see Construc=ion Best Management
Practice J-L~dbook fc~ l~rocedums to es~blish vege~a.

r
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VACTIVITY: BUILDING AND GROUNDS MAINTENANCE             Applications

G~K,~h,�: ,%G,~, Cerm’~J Texas COG, 1993 M~nufacturlng

DESCRIFrION Targeted ConsUtuents
Prevent or reduc~ the discl~-ge of pollutants ~ storm water from buildings and grounds

~ Sod/meremaint~tance by washing and cleaning up wi~h as little water as possible, preventing a~l
clea~mg up spills immezlia~ly, k~ping d~lms ffmn cnt~-nng the storm drains, and ¯ Nutr/ent~
maintaining tl~ storm watea" collection $~m.

¯ Hemvy ~t~/~
APPROACEI

¯ Toxl~Leaving or planting native vege~3o~ ~o reduc~ wa~x, f~tiLiz~, and i~cid~ n~
¯ Careful use of pes~’ides and f~.ifizm in landscaping. ¯ F/ostab~
¯ lnteg~u:d pest management wben~ apwopria~

¯ Oxygen¯ Sweeping of paved surfaces.
ing Submano~¯ Cleaning of the storm drainage sys~m at apwopt~ intm~._s.

¯ ~ ~ ~ was~ water, sweepings, and s~n~nu, ¯ 0//& G~
" Foraquick~ferenceondisposalal~.-mafivesforspecificwastesseeTable4.1,$¢l.

~) B~ct~ria& Virt~

Ov~"dlJ �OS~ $bOUJd b¢ low in �o~paruoa ~o o~bcr BM:I~. Unknown

ImplementationTI~ BlvIPs tl~ms~lv. ~la~ m main~nan~ and do a(x ~qui~ mammum~ as
Requirementsthey do no~ involve

LEVIITATIONS 0 Capital Co~t~
¯

Aiw-mative Pe~/we~l �onm~ may n~ b~ available. ~uitabl~ Or effective in ~ve~~

¯ n¢~ 0 Low_~

Mana~jemen~
Practices~_,.3
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Additional Information -- Building Repair, Remodeling, and Con~ruc~ion

new drainage system is to be insca~d o~ the ex~ing system is to be mocl~[’~.d. �oes~de~ instaUing ca~,h basins ~s ~

Lserve as effective "in-line" ae.am~nt devices. See TC2 (We~ Ponds) in Chap~" 5 reg.:ling design criu~r~. Include in
~he catch has/-, a "mru-dovm" eJbow a¢ ~ device ~o ~ ~

Best ~anngemem Practices fo~ Indusa-~ $1orm Water PoUution Conm~l. Santa CI&n Valley Noepoint Source P~lu~oe            2
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Additional Information -- ov .w ter Activltles

Ov~-w~.t ~Ctivities ocC~ at boat ~ ~hip ~ yan:L~ marinas, and yucbt clubs, idtlmugh the later are not requited Io
oblain a permit. Activities of co~:en~ include chipping and pamung of bulls, on board main~ance o~ ~gines, lind the
d~sposal of domesuc was~wa~r and ballast water. With few excepuous. BMPs to protect wa~" quality a~ common
sense., low cost changes to normal day-lo-day ix~cedures.

Over.water Activity Minimi~n¢ion
Work on boats in the water should be kept to a nunimum. ~ bull resu~acing should occur on land. Su~ace prepara-
tion over wa~. should be limited to sanding. Pamuag ~ I~ hmited to spot work. In marma~ tenant main~nance
over wat~ should be ~uch as to not re.quire opening mo~ ~am ¯ pint stze paint can. Paint mixing should not occur o~

When conducing oo board maintena~c.e, used antiE-e~ze should be stored in ¯ separale., labeled ~ and rt~ycled. Fuel
tank vents should have valves to prevent fuel overflow~ or spi~s. Boats with inboard engines ShOUld have oil absoqxioe
pads in bilge areas and they s~ould be changed whea no longe~ useful e~ at least oece ¯ yea~.

Marina owne~ should provide tempora~ stogage statioos for used engine fluld~ paint ca~s, and o~er maintenance
ma~rial$. Signs should be posted at the head of each dock indicating maintenance rules. Marina owne~ should insla~l ¯
wastewa~r disposal sys~m, either dockside lines or ¯ pumpout station. Tenant conu’ac~ should include language
indicating their ~onsibifitie~

When painting on sho~, place paint cans in a tray or comparable device that collec~ spill* and drips. Use ground �loUt
when painting. Use spray guns that minimize ove~lray: also enclose the area with plastic turps. Identify ¯ designmed
area for washing boats. Vacuum sweep w~k areas frequently. When doing repaL,~ or l~inting on ¯ tidal grid or similar
open "dry dock", use ground cloths to retain chips and spilled pamL The repair yard owner should install signs so

Lau’ge boat repab- yards c~ implement the alcove BMPs. There are seve~l additior~l measures. With re$~d ~o d~j doc~
ope~at~om: swecp the acce~ible ~ of the dry dock before ~ooding; and pick up o~er debris ~ appe~
ship is floral Remove lloatable del~s such as wood. Shipboant cooling and pn~.ss ~ discharges should be
d~rected to mimmize coetaa with speet abrasives, p~ie~ ~1 otl~r debris. Look lot ~1 rel~ir lea~g valves, pi1~

, bos~ or soil chu~ can’ymg either ~ e~ wastewa~r.
when sa~lblas~g ~ si~ay pemba$.              Plastic sl~tmg or other sui~ble zz~rials should be insl~lled

Use drip pa~s er �omp,~able devices when mmsfen~g oLIs, solven~ and p~ts. Regul,~ly cle~n the sboreside work
areas ol debris, sandb~.~ang martial, ~ Cle~ catcli ba.~s or other parts of Ibe storm dmi~ge system tl~ might

Fish was~e,.,~ must also be managed properly. Recycling fish wastes back to the water i¢ encouraged when disposal will
not result in wa~- quality or public nuisance problems, such as wastes washing up onshore or causing odo~ or bacteria
problem~, l~sh wastes s~3uld not be r~cycled in any dead end lagoons or oOler poorly flushed areas. Mat’ina owne~
should l~3vide fish cleaning stations where waste recycling can occur without adversely affecting water quftlity.
Note: San FrancL~o Bay Area bonl repair and mmntenaace facilitie~ The San Francisco Bay Regio~d Waler Quality
Conm31 B~ard has issued a General Storm Water N’PDES Permit to boat yards which work prim~[y on pleasure ve~A~
le~s than 65 feet in length. The General Permit requires mamtenanc~ of pressure wash containment and recycle or
)retreaanen[ system imple.mentauon of a Storm Wamr Pollu~on Conu’o! Plan (SPCP) and a Monitoring
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V

DESCRIFTION
Employee training, like equipment ma~nte~ar~, is not so much a best management pracuce as it ts a method by wbicti to
~ BMPs, This fact sheet higi~ights the imporumce of training and of integrating ~ elements of employee
naining from the individual source comrois into a comprehensive naming program as part of a facifity’s Storm Water
Pollution Prevention Plan (S’vVPPp).

The spec~ic employee Irainmg aspects of each of the source controls are highlighted in ~e individual fact sheets. The
focus of this fact sheet is more general and includes the overa~ objectives and approach for assuring employee training
m storm wamr pollution prevenum. Ac~’ordingly, ~e or~anizatim of this tra~ sheet differs somewhat from the other

OBJECTIVES
Emp|oyee m~ing should be based o~ four objectiv~
¯ Promo~ a clear identification and understanding of the problem, including aclivides with the potential to poilule

¯ Identify u~la~oes (BMPs);
¯ Promote employee ownership of ~ problems and the solutiom~ aad
¯ Inte~nu~ employee feedback into training and BMP implementatioo.

APPROACH
¯ Inmgrate Iraining regarding storm wa~r quality management with existing training programs that may be requig~d

for your busines~ by other regulations such as: tl3e Illness and Injury Prevention Program (IlPP) (SB 198) (California
Code of Regulatious Title 8, SecUon 3203), the Hazardom Was~ Operauons and Emergency Response
(HAZWOPER) stantlard (29 CFR 1910.120). the Spill Prevenuon Control and Countermeasure (SPCC’) Plan (40
CFR 112), and the Hazardous Mazerials Management Plan (Business Plan) (California Heal~ and Safety Code,
Section 6.95).

¯ Businesses, particularly smaller ones that are not regulated by Fec~ State. or local regulations, may use ~e
information in this Handbook ~3 develop a training program to reduce ~eir potent~l to pollute storm wa~r.

LISTING OF INDUSTRIAL ACTIVITIES
Employee wainLqg is a vi~a~ compcoent of many of the individual source control BMI~ included i~ ~his chap~r. Follow.
ing is a compilation of the Ira~ning aspects o~ ~he source control fact sheets.

SC14

Be
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5. TREATMENT �ONTROL BMPs

~. ~ "I~s chapter -
INTRODUCTION deseril~ ~ GENERAL :: several general

- treatment ~ PRINCIPLES ;ili pdnctple~

control Best                              all treatment
Management Practices (BlVlPs) for removing

control BM]~.pollutants in storm water from industrial
facilities. ¯ Priority should be given te

control: Source control BlVlPs ~eEach fact sheet contains a cover sheet with:
generally (but not always) less expensive
than treatment control BMI~ Also,¯ A desc~ption of the lIMP
treatment control BMP~ will not remove¯ Suitable Applications
all pollutants and their removal efficiency¯ Installation/Application Criteria is difficult to predict given the limited¯ Requirements
understanding as to the relationshipCosts, including capital costs, and
between facility design ~riteria andoperations and maintenance (O&M)
performance.

Maintenance (including
administrative and staffing) ¯ Recognize the unique California¯ Limitations                                 climate: With few exceptions mo~

storm water treaLment experience has beenThe side bar presents information on which
in "wet" states where vegetation caa beBM~ considerations, targeted constituents, and
maintained without irrigation. In conlrnst,an indication of the level of effort and costs to
California’s climate is semi-arid with theimplement. The remainder of the fact sheet
exception of the north coast. Theprovides further information on some of all of
treatment control BMPs that requh, ethese topics, and provides references f~
vegetative cover may not be lractical
many areas of California unless irrigation
is provided. Also, design criteria haveBMP fact sheets are provided for each of the
emerged from research of facilities locatedfollowing controls:
in climates where the rainfall season is
coincident with the growth of vegetation.
However, in California, the wet season

Treatment Control llMI~ does not occur during the primary growth
"1"t21 Infiltmttm season. Caution must be used in using
TC2 Wet Prods design criteria that have been developed
TC3 Constructed Wetlan~ elsewhere in the nation.
TC4 Biofiiten
TC5 Extended Dete~tio~ Basint ¯ Design Storm Si~e: It is commonly
TC6 Media Filtration thought by those unfamiliar with urban
T~7 Oil/Water Separators and Waun. r~noff quality management that design

Quality Inlets storms for sizing water quality controls
~ Multiple Systems should be the same as those used for the

design of drainage facilities. This is not
true. The damage done to a receiving
water by the pollutant wash-off of a 25
year storm (commonly used to size a
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drainage system) is inconsequential to the Chapter S are i~tssive system~, that b,
potential hydraulic damage. Of concern they operate without the need for
to water quality control are the small mechanical or chemical systems.
frequent events, smaller than the l-year Nonetheless, maintenance is very
storm, that cant the vast majority of important for the facilities to operate
runoff and pollutants, There is little or no effectively.
incrementa/benefit from sizing facilities
to treat the extreme events. ¯ Factors to Consider: Each fact sh~t

lists seven general factors that ar~ tbe
¯ Bare and erosive so|Is may affect most common considerations in selecting a

treatment �ontrol BMPs: Protection of treatment control BMP. In every case, all
natural watercourses requires that treatment control BMPs must be
sediment transport not be altered for the compatible with existing flood contro~

must be given to transport loads. In
addition, many residential development~ in Soil: Infiltration systems must be
California have open space areas coveted located on suitable soils: vegetation
by native vegetation. Because of the requires good soils: wet pond bottoms
semi-arid climate, the vegetation is thin require impermeable soils.
allowing for erosion during severe stonm.
These higher than normal sediment loads Area Required: Most BMPs require
may adversely impact the performan~ considerable area, although some ean
and maintenance requirements of be placed undergroun~L
treatment control BMPs.

Slope: Certain BMPs ~annot be¯ Consider the characteristles of placed on or near steep slopes as the
pollutants in storm water:. The wesence ponding of water or velocity of flow
and concentration of pollutants is highly may cause instahifity or excessive
variable, both within and betw~n storms, erosion.
Pollutants come in two fot’m~, particulate
and dissolved. Some treatment control - Water Availability:. BMPs using
BMPs will oniy remove particulates, vegetation for pollutant removal may
Various vegetated BMPs such as wet require water during the clty season.
ponds are purported to remove d~ssolvcd
pollutants as well as particulates. Aesthetics and safety: Where vigible
Vegetated treatment control BMPs have or accessible to the public, aesthetics
mechanisms that theoretically should also or safety can be a concern with some
remove both forms, however, the data BIvIPs.

sometimes �ontradic~y. Hydraulic Head: A few BMPs
require a drop in water elevation¯ Incorporate multiple use objectives: which site topography may not

Opportunities abound to integrate storm provide.
water treatment needs with other
management objectives such as the use of Environmental Side Effects:
wet ponds and constructed wetlands for Conside~’ations for mosquito breeding,passive recreation, wildiife habitat, flood ground water contamination, as well
detention, and ground water recharge, as opportunities for aquatic wildlife

and passive recreation.¯ Maintenance is very important: All of
the treatment control BlvtPs des~bed in
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B i P: INFILTRAIION

~ Water Availability

¯
DESCRI~-riON

T#rgeted ConsUttlent~
A family °f systems in which ~be majority of ~be nmoff f~om small stonm is iafil~.ated ~

~ EXPEPJENCE IN CALIFORNIA ¯ H~mey
Infdlratioo POnds have been used by many local j~ and ca~rz.ans in the Cen~

~ raxleMa~,rlai~Valley for about zlzree decad~

SELECTION CRITERIA
¯

" Need to achieve high level of i~xieula~ tnd dissolved pollumat removaL ¯
~ ¯ Suitable site s~ils a~l geologic o~nditio~ low po~n~al fo~ loeg-term eresioe in the

¯ Mukiple management obje~ives (e.g. ~)und wat~ rectarle or nmofi’ volmae

LIMITATIONS .... ¯

. ¯ Low removal of dissolved poUutmts ia vet/~ mitt. Unknewn Im~t¯ Not suitable oe fill sizes ~x steep
¯ ~ of ground water coo~ m very �oane soils, may ~quire gnamd wm~. Implenmntation

¯ Should n(x use until upstream drainage a.-ea is stabi.]tzed.
~ Cap/tal Co~t~¯ Int"du"aUoo facilities could fall under Cbalxer 15. Title 23. ot California Code of

Reguh~ons regarding waue disposal to land.

DESIGN AND SIZING CONSIDI~.ATIONS                               ~ Ma/nt.nan¢~
¯ Volume sized m capture a particular fzacXioe el, annual rtmoff.¯ Pretreatment in fine soils.
¯ Emergency ovexflow or bypass for larger
¯ Observation wed in

CONSTRUCTION/INSPECTION CONSIDERATIONS
¯ P’~"" ~-~’dtraUon surface during

Frequent inspe~on for clogging during ~

Mana~emenb~
PractlcesX....~
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V
BMP: INFILTRATION (Contin~)

~"’ 0

L¯ Remove sediment at f~quency ~ Io avoid excessive cmcemratious of poUutmts and Io~ of lnfilwative
capa~.

¯ Frequent cleaning of porom pavemeall.

COST CONSIDERATIONS

1

2

/
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V
Additional Information -- ~

0
View

L

Outfatl \ ,/

Side View
.

FIGURE 1A. INFILTRATION BASIN
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Additional Information -- ~ ~ 0

MEDIAN STRIP DE.RKEN
LTop View Side View

,~rass IJW|Ow

BUILDING DRAIN DESIGN

Sheet Cover Ma~L

.,Mesh
Sump with

’~ ’i--
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Additional Information -- ~                    V

I

Source: Schueler, 1987Note: See dJICU88ion on page 5-6 r~trdlng design considorttions.          I    TCl

FIGURE 1C. DRYWELL CONFIGURATIONS
~Industrial Ram:lboo~
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¯ POROUS ASPHALT SURFACE COURSE
1/2" to 3/4" Aggregate
asphaltic mix

2.5 to 4" thickness typical

IqL-ItiI-L~S-E- .......
l/2" Aggretate
2~ DHckness

RESERVOIR BASE C~RSE
1" (o 2" Aggregate
Voids volu~ is designed ~or
r~o~f Retention

Thickness is ba~ed un sturage
r~uired

4 FILTER F~d~l~

~ £XISTIH6 SOIL
~111~111~111~111~111~111~ ~11~              =      Xinimal c~a~tio, to retain

porosity ~d permabi I it~

~ 1D. POROUS ASPHALT PAVING TYPICAl, SECTION



Additional Information-- ~                   "~

Po~rldoln-Pl~¢l Sl~b C~S~l Iltld Un! t

Source: State of Florida

FIGURE 1E. TYPES OF GRID AND MODULAR PAVEMENTS

t TCl
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B M P: WET PONDS

DESCRIPTION
A we~ pond has a permanent water ~ to u’ea~ mcomia~ smm water. An ~ w~ Tsrget~d Constituents
pond inclad~ a pr~z~a~nent sediment f(~.bay ¯

CALIFORNIA EXPERIENCE

constructed we.tland~ (’f~).

¯ Need to achieve high level of panicula~ and mine dissolved �o~nina~ removal
¯ Ideal for large,, ~gio~! mhuu~ ~ ~ Oxygen Detainer,¯ Multiple beacfits of passiv¢ mc:~atio~ (¢.&. bL, d waw.hial, wila~if¢ babi~). /rig Substances

LIIVIITATIONS                                                   ~ Oll & Gcem
¯ ¢once~ fo~ mo~,imcs and mai.,~aiaia~

¯ Infeasible ;n very d~sc urban ar~s.
¯ In California tl~ w~t sea.son is coincidect with minima/plant ~rowth. (~)
¯ Ccafid be regulated as a wetlamts or under Chap~ 1~, T’~¢ 23, California Code of L~rno,m ~-~

R~gulatio~ reganimg wasm disposal
¯ Pending volume and de~ ~ designs my require approval from S~ Diviskm o( RequimmefltsSa/©~y of

DESIGN AND SIZING CONSIDERATIONS
¯ Wetpoo~voi,medeterminedbyR~ures2BmdC. ~ O~�o~
¯ Water dep~ of 3 m 9 feet.
¯ W©tL~nd veget,~ion, oc~l 2.S-f~),~ of water surf~ area.
¯ Design to w~aizrdz~ shotted.

CONSTRUCTION/I~SPECTION CONSIDERATIONS
Be �~CfU/wlx:n in.~,a!Img web, Lind ve,e~jo~,                   l. " High

TC2¯ P,~nove fioa~bl~ and sed~ent b~d-~p.
¯ Con~ct erosion s~is in bank~,

st~

¯ Con~ro! mosquitoes.
¯ May n:qu~m permits from var~o~s regular7 agencies, ©.g. Corps of Enginecn.

COST CONSIDERATIONS Be
Mana~emeni~¯ Costs fo~ pmvidin~ su~iemcn~ wa~r may be Ix~h~bibve.
Practlces~...£

Industrial Handbook
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Additional Information -- waz
If placemen~ of wetland vcge~Uo~ alon~ the perim¢ler is no~ feasible consider the use of devices ~ retain uo~-nx~d
we~nd species (Limaion, unda~l: Zuschlff. et al, 1980). Non-n~xed vege~afio~ is more e.ffcctive ~ roo~.d ve£¢la-
uoo m removing dissolved numents and memJs (see TC3 Consm~cw.d Wetlands). The vegetation ~ows with,in the
device which is periodically r~noved am:l cleaned thereby removing the �on~utinan~ [tom the filciJip/. The sy~em
developed by I.,imnion is m use m severaJ md’~cial lakes in California m cc~m)l

¯ Except for very small facili,~es, include a forebay to facilim= maime~mce.
¯ Use side slopes of a[ lea~ 2:1 or Ilau~ unless venicaJ retaining walh a~ used.¯ Excqx for very small facilities, provide sccess w the forobay (slope o[ 4:1 or less), m ~ ~G ~ ~ ~

About I0 ~o 2~% of the r, uffac~ ~xea de=trained in ~e above pmcedur~ should be devoid m the forebay. "l’ne f~bay
can be dis~inguisbod from the r~’mainder of the pond by one of several m~aas: a la~xal ~ with roo~d wetland v~em-
~ two ponds in sene~ diffe~emial pool dep~ mck-l’~ied g~bioas or retaining w~l. or ¯ borizom~ rock ~ter pl~ced

¯
U~e energy dissipmio~ a[ the bde~ m avoid en~io~ m promote seu.lin$ in the forebay ~ ~ ~ ~.

¯
Use a length m width ratio ~ imst ~: I m minimize sbon.cin:Mlin&

Short circuiting mu.~ be minimized. This can be ~cmnplisbed by using a eenerally mcla~gul~. �onfigural~on wilb ¯
length ro width ratio of a ~ 3:1 and by placing ~be inlet and outlet a~ opposite ends. Tbe inl~ and outlet can be pbiced
a~ the ~ne end i/" baffling is installed Io di.,,ec~ ~be waler Io the opposite end befc~ reVnning ~o the o~UeL

for O~ de~l sl~cm.

lnL’t design may affec~ a facilJv/’$ hydraulic e.~ciency. The Iraditkx~ app~mch of dea~eading the i~let pipe directly
m~o the pond is no~ safiMaclory. ~.xperience with was~ewa~ lream~em ~ ~u it is b~ ~o have multiple inlets
spaced equal to ~e depth of ~ pond, with a perforated baffle locau~l in from of the ink~ ~ a dis~nc~ from o~e W M
times the ~ depth (Kleinschmid~. 1961). However, Ibis concqx is no~ pra~cal with slonn ~ h’~nne~t
A Ix~sibl¢ �omi~ni~ tha~ should significantly reduce short-cinmi~ng in which ~ flow is split by a Tor Y

as sho~in Figu~ 2A ~ould also work. The ~reabetween ~in~et~Ithe £d~erbecom~ tl~ forebay. Placing hu.ge
rocks ~ ~ inl~ will dissipa~ the ~erg7 ~d spn~/the ~ more effectively ~ ~ fo~bey.

To main~n the wet poo/m the maximum ex~em possible excessive Im,ses by ial’du~io~ ~rough the bouom mu~ be
avoided. Depending on the soil~ ~ can be ~ccomplisbed by �ompac-~ inc~qxxa~ clay in~ the soil, or

¯ Free, bos~ of I

¯ The outlet should incoqx~’a~ an a~ivc~’w.x device if ~ f~’ility is la~¢ (A I00 year s~rm must ~’ely pass through

~ sealmbI¢ solids concena"afio~ of swrm wa~r is ~lative~y low, obviating ~� need for adding depth m the facility for
scdim~t storage,.
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Additional Information
A biof’d=r swale is a ~d charnel ~ba~ inok~ sm~i]~ m, bm is w~d~ ~a~ a di~ ~ is ~ ~y W ~
~ow. 1~� biofflu~ sw~¢ mu~ be wider m maroon low flow vdocifies and m keep ~ ~ of ~ ~ ~ ~
b=ght of ~e vegeta~o~ up m a particular desi~ even=. A ~’d~r stop ~

leca~g agr~syama~xttoapavedatea.Typicatly, ~e mdusma/areaispavedw~helm~=~/line." I/th=smrm                 /=~
w’aer Passes thn:~h a climb psi" to inaving the sit~ i~ rosy be po~bte to widen the ~h ~ a $~                    ,

,’,,-it use only ia �ombimuio~ wi~h o~ber mamu~t �Omml BMP~. However. mos= ~eid n~,an:h oe swa~ pedos~t~e
has been ennd~oed ou grossed roadside ditche~ A swa~ mu.~ be wider ~um a wadi~ud roadside ~ m &~
exce~ve flow ve, loci~ies wkich to~plm ~e grass and came= �/mmelizatk~

to mJmmize ¢hatmeJLza~oe. The pavement mus= be as kvel as possible along its boundary wilh ¯ bio~l==" sls~p. The
pavemem edge ~dd be leR clea~, th~ ~ no curbs. Parking nail blocks mu~ be open w pass ~he flow as unhinde~!

~nd �overplaat fo~variommot’CaMomia(Younlme,.et aL 1962). Mo~ Rcen~informa~min ~is~-~sM b
abo sbown in Rgu~ 4C (CCAE. 1984). Turf ~ wi~ r~quire ~ imgation m remain a~iv~. Ai~Km~h it h~                /
~o{ benn U~ed Rmay be possible mallow Ihe grass m become dmmant dm~ng ~e summer sinc~ the biofi~r is Oaly ~m
serv~ d~rmg the w~t s~.scu. The bio61t~r co~d b¢ imbued beginn~g m October m bring R to a h~a~y ¢oudi~iou

m~rmoa.~ed" Toesoilmt~be~afcrti~ityandix~osi~y ~u~ foehez~yvegeuuiou" Aporo~soilalsoimx~o~s                  3See she re.fe~= U~ fo~ow for Agt~ull~r~ Extensive pubSca~ oe ct’~ ~ u~ b~ lu~

Several methods have been Imposed to ~ bioN=rs Olorner, 1988; FHWA. 1989; IEP, 1991; Tollaer, et al.. 19"/6).              ~
However, informmion oa ~h¢ r~la~ioaship between biof,’~r arm and poriocmanc¢ is lacking fo~ urban �oadiaom.
Figure 4A uses the method of Hcraer (1988) wi~h ~he 2-year storm as the d~ign cven~, a slope o£ 3%, and a gra~
bcight of 4 inches. A bioEdt~ is ~¢ed to Ixca~ a/! slorms up ~o a parbcular design ¢vcnL The design ©vent �~n I~
rch~vely small because Ihe agg~gam of all small events represems ~e majorie/of pollutant runoff. ~ in
~ Washingto~ (Metro, 1992) found ~ a biot’dh-r sized according IO this I~chniqu¢ removod 80 porcen¢ oCthe
sasponded solids and ai~ched pollutanLs and 50~ of the soluble ziac. I~ was no~ able to r~nov¢ dissolved phosphmm

TC4
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Additional Information --
l=]gure 4A is meant for" guidance only and should be used with caution in areas whe~ l~cipitation ~ ~..ttly
becau~ of ~xrain.

The design engineer mus~ determine ~e w~d~h of a swale using Manning’$ Equation and Ihe 2-year rainfall
(California. 1976) appmp~te to the site. An "n" of 0.20 ts recommended (Melro. 1992). The dean engineer mu~ alto
calculate the peak flow of the 100-yea~ event to determine the dep~ of a swale. Since a wtdd~ using an "n" of 0.20
gene~ly wider than what is w~luired of a grass lined channel channel stabifity shottld not be of �oncexn. It i~ generally
not necessary m have a bypass fo~ ~e extreme events because ~be min~num ~ specifica~on �o~nbined wi~

! relatively gentle ~Jope avoids excessive velocil~es. I~ erosion at exlreme events L~ of concerti, ~ the above
~ concepts to minimize erosion.

"l’ne design engineer can make the s~ale wider t~n de=~mined in the above st~ with ¯ conesponding ttuxt~ning of ~he
swale length toolxain thesame ~-facearea. However. thereisalxacticallimi~onon ho~ wide I~e swale can bemd
still be able to $1xead the flow across I~e swale wide. Split,rig the flow mlo mul~ple inlets and/or placing a
spreader near the strum inlet should be incoqxxa~ into the d~ign. A �oncelx ~tt may wori: b m place a leveJ 2-x
12" timber across the width ~ the swa~ pedtaps 10 feet from ~be pipe oetleL Place Favel between ~he outlet and the
timber, to within 2 inches or so of the lop of the timber. Place large rock immedi~ly near the outlet to ditdip~ the

I limited application and I~eir effect on pe~onnance has not been evaluated.

"I’ne IXoblem otr spreading the flow ac~o~s ~be width of the swale may limit its use to tributary catchments of only ¯ few
acre. The minimum width ~ o~ using Mannmg’s £quanon resull~ in wid~s of 3 Io 12 feet per ac~ of ~
Ixibumry sorface, depending on the location and longitudinal ~

A minimum length of I0 feet is m:x~mended fo~" biofillcr 14xips. Length he~ i~ defined m the m~a.~’e~ent in the

direction of flow f~Dm the adjoining pavemem, l~ngths of 20 to 50 feet have been m:ommended by most lxa~itioa~
Perhaps because of the concern iJ~at sheet flow cannot be nufintained. Whe~verroompennit~ a length grater Ihan 10
feet s~3ould be used. The sho~ length is Rcommended in mis handbook becat~ space is at a pcemium at ~ ~
indttstriaI site..s: 10 feet IJ~ould work ~ if good d~t flow i~ maintained and no obslxtK~ons 141oh as cu~ol II~
placed along the l~vement edge.

The type of s~p di~ust~ here is not to be confused with the natmal vegeutted be~er s~p used in ~sident~l develop
merits to seParam the ho~ng from a stw~m o~ wedand. As the ia=r type follows ibe natural �ontotw flow
channeliza~3n is more likely and lengths of 75 Io

The length of pavement prior to ~ strip should no( exceed a few hundred feet to avoid cbannelization of large agg~-
ga~s of runoff along the pavement befo~ it reache~ the pavement edge. To avoid channelizafion, ca~ must be taken
during conslruction Io make .~ur¢ Ihat th~ ¢xo~-section of ~ biofillcr i~ level and that iL~ iongioJdinal ~lope il even.
Channelizatioe will reduce the efi~ective ~ of ~e biofilter ~ fo~ Ireannem and may erode the grass became of
excessive velocities.

The facility should be checked annually for signs of erosion, v~getation loss, and channelization of fl~e flow. The gra.~
should be mowed when it reaches a height of 6 inches. A~owing ~e gntss to grow taller may cau.~ it to thin and
become ie~s effective. The clippings should be ~,moved.
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BMP: EXTENDED DETENTION BASINS (ConlJn~) ¯

0
¯ Ct~.k o~t~t r~gu~y for ~ggla~.

L

COST CONSIDERATIONS

2

Industrial Handbook                                                   $ - 41                                                      Mard~ 1993

R0034709



-Additional Information -- Eeende  D ea oa

be used t° maintain wa~" levels, as is requi:ed for wet ponds and commx:l~ weOands. 13~se syslcms are suitable f~
e, ssentially any size u’ibu~ary a~ ~ an i~tividua~ comme~:~ develo~mem to a large resideatml ~a. Surface
a~e less expensive to �~uruct, but .adergn)und va,~ may be appmpria~ in �ommemai devek~mems. U~e
concrete ~taining walls will reduce the space requi~d by a pond. The ba.~¢ elemems of Ira exleaded detmbo~
a~ ilJuswa~ m Rgm~ 5A. The �onfigunmoo show= m F~gu~e 5A is most al~0priam fo~ large ti~.

Exumded demmion Provides a lower ~moval eft’~-iency ttum wet poods and ~ w~tlaads: Ihe facllil~ ~e
smalk~ there.by reAucmg their effec~veness with paniculate ponuum~ and they do not have the ability to ~mnove
dissolved contaminants. AJso, extended detention facifities may be less reliable than coaslrucl~ wetlands m" we~ ponds
because of the tack of a permanem wa~r pool (See Figure 5A). But ff de.sired, a shallow pool of I to3 feet �ould be
included m ~he design but this is more of an aesthetic considera~oe. If imgation water is available, a ~ick grass turf oe
t~e bottom of     ¯ " .the facitity may provide some removaJ of dissolved �omamman~ like ¯ vege~aled biofilm,. See TC4

m u~rface ponds. Thi-~ b°weve~o has no~ been a signifi~n~ problem ia Attain. Texas whe~ umd fd~ m ~ ~

ix~ntia~ fo~ th~ problem. Drought tole~nt vegetation may wo~ but has n~ been evaluated. Nmvege~ative materiait
may help such as �oocre~ o~ plastic grids, ~mafl ~ erosion man~ng, ~ paving. A paved fo~ebay may facifilal~
maintenan~ t~by mJucing me mateml available f~ ~

~ momto~ and gene~y provide ¯ removal effk:iency of 60 to 80~ with ¯
draw~own I~me of about 24 boe~. F’°nY h°u:~ i~ ~ in c~ler to ~eule out tire fine~ �lay panicle~ ia ~.Jlifo~.

Determine the volume of tbe basin using tbe~figure fn3m~D. Theixocedm~ism follow~ (1)

selec~ the appmpria~ figur~ for your ~ (2) dem’mine f(x the catclunem tJ~e pen~emage of impervious area dimply
connected to the stot~t drain syst~n; (3) choose a capture goal and ~d the required unit volume requh’ed for
basra; and (4) multiply this unit volume limes the ~otai acreage of the cau:hme~t and convert to cubic feet. This volume
is aho re~erred to as war~r quality ¢ap~’e volume shown m Figure 5A. Total impendous ac~s may be used in lieu

dh’¢ctly connec~d imperious acres ff it is easier to determine R~e longer, al~ ~ ~ ~t ~ a ~ ~.
AJthough tbe.se variations are no/equivaJent, Ibey m reasooabie given the mx:crlainty of tbe methodology and ex.

What slx)u/d be the capm~ goal? To achieve ,m equivaJent ix)Llutam capm~ percema~e as a wet pood, 85 to 9:$
percent of the rtmoff mus~ be captured and detained. But capture volumes over 85 percent are no( cost effective as the
caputre cases in Appendix D show. Tbe~fot~ it is recommended that a capture volume of 85 percem be used for
determining the detention basin size requi~cL Because of the IX)ssibility of msuspensim of ma~iah during exweme
slc~n$ considerabon should be given Io placing the basra off line, Ihat is, it .~boukJ have a bypass for the
even~. Bypassing larger events ~ ~ allow the bedioad carried by the storm and is necessary f(x beach
merit to move downstream.

A drawdown time of 40 boun is roccmmended in order to se~J¢ out the finer clay particles as sla~d above; however.,
24 boun can be used if it ca~ be dentonstmted rJ~ this rate will r~nov~ 80% of Ibe solids. The analysis of nmoff usin~
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Side Slopes No Sleeper Ihan 4:1                                   E,rbankmenl Side Slope
Sleepe~ Ihan 3:1

,~cess Io Outlel

Yrequenl Water Ouafily Caplore Emefoency Spillway Flood
fluflotf Pool Volume (W(~CV) level Level

(e.g. rn

Jn/etDJspefslng

"~/~,u ......
Ou(IJow ""

t.ow Flow
Solid Channel [~Jel Wedge

SECTK~N (8ee Figure 5B.3 or 5C1Sudnce
NO! 1o

FIGURE 5A. PLAN AND SECTION OF AN I’~X rENDEI)
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Additional Information -. mr k.
¯ ~x~ofsmd 18-
¯ Diameter of the omlet pipe should be 6" or less: me multyte otttlett it tzomtty

The filter must be posibooed relative m the pavem~t m a roamer that evetdy distrilmtt~ the flow m ~ ~ ~

(~onfimtrino th~ wet v~nlt filt~r
Similarly the v°lmne °f the w~t vault and film m at ¢xlfiltm~ int° | rectmgular trait similm" m ~ ~ ¯ ~

¯ A length to width ratio of at least 3:1 to minimize tlxm-ctnmitlal

" Del~ ot the we~ lxx)i ot a~ km~ 3 fee~ bet mx mo~ ~bm 10 ~ee~

The catch basin inure film, may be ideal fer indmtrial siies as it can be Naced in existiat catch btsim, and thtttffott
may avoid the need for an "etxt-of-pipe" facility. The systtm is illusuaU,d in Figure 6D. It consists o~ ¯ ~ of trays.
The top tray is a sedimetR trap. Ftl~matc~d is placedm the lowe~lrays. Ofseveral m,tl~b~ examined, thereat
suitable appears to be household fiberglass insnlabon. Limited tests inatca~ over 90% removal of metals Illd oil
(McPhenon, 1992). As t~e insert requires fa~luent att~tion it should oqly be used where ¯ maink-nance petsoa it .
located oa-site. The insert has a byImts aloeg (me side should the flirt, btmerial clog and is hydraulically designed m

kLSpOCt semimmtmlly, and aflet major st~tlas. Sediment should be removed f~ctn the settling basin whea 4 hmbe~

each year by r.ak.~g off ~1~ ~ s~l~at. FaiJug to ¢l=m ~ f~ua" t~.la~y may rmuR

Comult Atmia (1988), Tmoag (1989), and Slmvtr (1991) for additimal desi~ a~/maimm~�¢

Austin (City o0. 1990. "Re,oval ~ of Stormwater Cmm~ Stn~atrm’.

Aus~ (City o0, 1988, "Envirmtmental Criteria Malroar’.

Envtm-dratn Inc. 1992. IOrkland. Wmb~gtm~

GaI1L J., 1990, ~eat-Sand FLIte~ AProposed StmmwaterManagement practice forUrtmniz~Attts...Mem)politm
Washingtc~ Council of Govemmmts.

McPtmrum, J, 1992, "Water Quality BMPs: Catch Basia Infiltration’, presenu:d u) tim APWA
Stormwater Managers Committee, Tacom& Washmgtm.
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8ource: McPherson (1992)

FIGURE ~D. CATCH BASIN FILTER
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0

Sediment Trap Drain Pip.= .... ;.

~’-’-’-’-" =" Outlet
Structure

Bottom
~ Drop Inlet Sedimenta~ifon

I A r" A Basin

~ ............ ~ " (Gravel Not Shown)~. Sed~ment Trap

~~’_’_’_’_-_’_-_-.-L~ To Outlet $~cture2"Gravel Layer Perforated PVC Pipe
B. SEDIMENT TRAPOver Pipe Wr~ped in Geotex’dle Fabric

,.,qourc== City Of A=tin

FIGURE 6E. EXAMYLE RISER PIPE AND SEDIMENT TRAP DETAILS
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18" Min.

Gravel
Layer

2

Geote~’le Fabric Perforated PVC Pipes:. -

A. SAND BED PRORLE (WITH GRAVEL LAYER)

4" Perforated PVC Pipe 1"To 2"Covered with Geotextile Fabric
Sand Bed Gravel Layer

Max. Slope 4:1       G~
Fabric

’ Max. 10’. O" O.C..

B. SAND BED PRORLE (TRENCH DESIGN)
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BMP: OIUWATER SEPARATORS AND WATER OUALITY INLETS Consldemtiom

O

w~t~e Av~lsbi#~y

, :’.’.’. ".;L’.’."

environmm~ally m~i~ive. ~ Oxy~n Demand.

SELE~’rlON cRrrl~UA

of busine3ses where this sittlatioe is likely are Irlr.k, car, and equipment ~ and
washing Ix~ as well as a besiness ~at performs mainteaance oe its own equipment

airfiekls, fleet vehicle maintenmce and wasJ~ng, facilities, ~ mass tnmsit p~k-md-ride
r lo~ Coeve=~o=~ ~ ~ capable of ~:moving oil deoplets wi~h diame~es equal to
or greau:r tlum 150 microns. A CPl separaux should be meal ff ~ droplets must be

Imp~rn~ntati~nremoved.
Requirements

.LI ’r, oNs
Little da~a m oil charac=mtic~ i~ storm wamr leads w ~ie ,acenaimy abom ~ O&M �o~t~

~. Air qualiv/pemit (coadifioaal a=lx~a~oe) permk-by-mle ~ DTSC may be

DESIGN AND SIZ/NG CONSIDERATIONS
¯ Sizing ~ated to anticipatexl influent oil coocmwation, water um~mum~ and velocity,

and the effluent goal To maintain ~m~able separaux size, it sho~kl be designed to

TC7

COST CONSID£P~,~IONS
Be¯ Coalescing plate material is costly but n~lU~S les~ space than ~e convem~eal
Mana~emen~
Practices~.J
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6. MEASURING BMP PERFORMANCE

One of the final steps in the preparation of the annually thereafter, to examine the results of the
Storm Water Pollution Prevention Plan inspection. This assessment may call for more
(SWPPP) is to develop a program to monitor effort in implementing the BMPs or adjustments
how well the BMPs are being implemented, and to the BMP list.
how well they are reducing the amount of
pollutants leaving your site in the storm water. The results of the inspection and assessment
The general permit requires that such a program must be written. Include the date of the
be a component of the SWPPP. The program inspection, the person(s) who performed the
has the following objectives: inspection, and the observations. Inspection

records must be retained for five yeats.
¯ To monitor the quality of the storm water

discharge It is possible that activities may have changed¯ To aid in implementation of the SWPPP since the last inspection, by type or location.¯ To measure the effectiveness of the BMPs These should be noted. New BMPs and
adjustments to the SWPPP may be necessary.

To meet these objectives the monitoring effort
has these elements:                           Inactive mining operations are not required to

conduct an annual inspection if impracticable,¯ Site inspections but they must certify compliance as noted¯ Certification of compliance below. Facilities subject to effluent limitations,¯ Storm water monitoring listed in Appendix B, are also not requirea to¯ Record keeping conduct annual inspections.¯ Plan review and modifications

~ Except for
The annual CERT/FICATION OF inactive mining

:: SITE INSPECTIONS inspection as COMPLIANCE operations and
required by the ¯ facilities subject

~"~ general permit is to effluent
to be conducted limitations 0isted in AppendixA), you mustby designated and qualified staff. However, certify, based on the annual inspection, that your

during the first year of implementation, monthly facility is in compliance with the requirements
inspections are advisable, with annual of the general permit and the SWPPP. If the
inspections thereafter. The inspection should beinspection indicates you are not in compliance,
done under the leadership of the SWPPP you are to notify your Regional Water QualityLeader, with appropriate members of the Control Board. The notification is to identify
Pollution Prevention Team. In addition, the the type(s) of noncompliance, the actions
RWQCB or local storm water agency may identified to come into compliance, and a time
conduct periodic inspection of the site. schedule to achieve compliance.

According to the general permit a tracking or Inactive mining operations are to demonstrate
follow-up procedure is required to ensure compliance once every three years by a
appropriate action has been taken in response to Registered Professional Engineer, who certifies
an inspection. This might include meetings by that the SWPPP has been prepared for the
the Pollution Prevention Team, particularly after facility and implemented in accordance with the
each inspection. These meetings might take permit.
place quarterly during the first year, and

Industrial Handbook                             6 - 1                                March, 1993

R0034740



i~ Each facility I - Records of all
: STORM WATER must either RECORD KEEPING annual

MONITORING conduct.
’,, individual ,,, compliance

monitoring plan certifications,or participate in a group sampling program. A and noncompliance reporting, and Registeredgroup monitoring program may be developed Professional Engineer certifications as r~luired,either by an entity representing a group of are to be retained on-site for five years.
similar facilities or by a local storm water
agency which holds its own NPDES permit. It is suggested that incidents such as spills, or
According to the general permit, the monitoring other episodic releases be kept. Analyzing aplan is to contain the following: history of this information can provide insight

into modifying the BMPs. The history may¯ Rationale for selecting the monitoring suggest a predominance of spills in partieulaxmethods locations, from particular activities, and/or of¯ Analytical methods to detect contaminants particular materials. Efforts may be focused¯ Sampling methods, locations, and frequency accordingly. Photographs can be useful. Also¯ A quality assurance/quality control program keep a record of maintenance activities or any¯ Procedure and schedules to evaluate the other BMPs that are of an "action" nature. It is
effectiveness of the monitoring in achieving easy to demonstrate that a BMP that involves aits objectives physical change, such as berming or covering,

has been accomplished. But actions that relateThe monitoring is required to verify the to good housekeeping can only be demonstratedpresence or absence of pollutants in the storm by record keeping. Keeping a record of catchwater, basin cleaning, for example, also provides
insight into how soon it takes for the catchAlso, during the period of October I to Al:ril basin sump to ref’dl.

The SWI’PI~¯ Conduct visual inspections of the discharge
PLAN REVIEW AND must be revisedlocations during the first hour of one

significant storm event per month to observe MODIFICATIONS if an inspection
the presence of floating and suspended - ~ indicates a need

to alter thematerials, oil and grease, turbidity, BMPs: drop ineffective BMPs, add new BMPs,
discolorations, and odors. or modify a BMP that is to remain in the

SWPPp. If there is a new, deleted, or moved¯ Collect and analyze samples from at least activity, modify the SWPPP if this changetwo storms. Analyze the samples for pH,
significantly affects the amount of contaminantstotal suspended solids, specific conductance, in the storm water.and either total organic carbon, or oil and

Testing for non-storm water discharges is to
occur at least twice during the dry season of
May through September. Refer to SCI in
Chapter 4 on testing procedures.

Refer to Appendix A for more details.
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STATE WATER RESOURCES CONTROL BOARD
PAN ~ BONOERSON ~

~

P. O.~OX 1~

(916) 657-0919

FAX: (916) 657-2388

OCT 1 5 L992

TO: INTERESTED PARTIES

AHENDED GENERAL INDUSTRIAL ACTIVITIES STORH WATER PERMIT

Enclosed is an updated copy of the General Industrial Activities Storm
Water Permit (General Permit) adopted by the State Water Resources
Control Board (State Water Board) on November 19, 1991 and a~nded on
September 17, 1992. Dischargers who have not already filed their Notice
of Intent (NOI) to comply with the terms o~he General Permit and the
first annual fee ~Jst submit a NOI accompanied by the first annual fee to
the State Water Board in order to be covered by this General Permit. The
N0I and fee must be sent to the following address:

State Water Resources Control Board
Division of Water. Quallty
Attention: Storm Water Permit Unit
P.O. Box 1977
Sacramento, CA 95812-1977

The NOI will only be processed if acco~anied by the appropriate fee.
The fee will be either $250.00 or $500.00. Enclosure I describes those
areas in which the $250.00 annual fee applies. Dischargers in all other
areas of the State must pay the $500.00 annual fee.

Attachment 2 to the Permit lists the nine California Regional Water
Quality Control Boards’ (Regional Water Boards) addresses and telephone
numbers. You should discuss any questions or issues which relate to the
implementation of the General Permit with Regional Water Board staff.

The updated General Permit contains amended monitoring and reporting
requirements (Section B of the General Permit) that replace the original
monitoring and reporting requirements. The new monitoring and reporting
requirements have been simplified and now offer several sampling and
analysis exemption options. Existing dischargers must develop and
implement a monitoring pro§ram by January I, 1993. New dischargers
(those beginning industrial activity after January I, 1993) must develop
and implement a monitoring program prior to the co~encement of
industrial activity.
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Interested Parties               -2-                   OCT I

The amended monitoring and reporting provisions requtre that group
monitoring proposals be submitted to the appropriate Regional Water
Board(s) by December 1, 1992 and in subsequent years by August 1. Groups
with participants within the boundaries of more than one Regional Water
Board must send their group monitoring proposal to the State Water
Board’s Executive Director for approval to the above address.

Also, appreciate it if you would inform other Industries similarwould
to your ow~ of the need to obtain a storm water permit. If you know of
industries that need to obtain a permit but may be unaware of the State’s
program, please ask them to call Division of Water Ouality staff at the
telephone nu~er shown below.

If you have any questions regarding this General Permit, please telephone
the industrial activities storm water permit information llne at
(g16) 657-0919.

Sincerely,

Walt Pettit
Executive Director

Enclosures (2)
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Enclosure !

AREAS OF THE STATE IN WHICH THE ~250.00 ANNUAL FEE APPLIF~

Mun|ctpality Permitted Area

1. Alameda County The perettted area of the county
is the westerly side of the county
which drains to San Francisco Bay.

~ 2. Los Angeles County The permitted area consists of

i the five hydrologic subbastns
which drain into the Pacific Ocean
as follo~s: Santa Mortice Bay,
Upper Los Angeles River, including
Sycamore Channel, Upper
San Gabriel River, Lo~r
Los Angeles River, and Lo~r
San Gabriel River, Including
Santa Clarita Valley. The penait
does not cover the cities of
Avalon, Lancaster, and Palmdale.

3. Orange County The permitted area is delineated
by the Los Angeles County line on
the northwest, the San Bernardtno
County line on the north and
northeast, the Riverside County
line on the east, the San Diego
County line on the south, and the
Pacific Ocean on the southwest.

4. Riverside County The permitted area is delineated
by the San Bernardino County line
on the north and nortl~est, the
Orange County line on the west,
the San Diego County line on the
south, and the Santa Ana/Colorado
River Basin Regional Boards’
boundary line on the east
(mountain crest).

5. Sacramento County The entire county except for the
incorporated City of ]sleton.

6. Sa~ Bernardino Cmunty The permitted area ts delineated
by the Santa Ana-Lahontan Regional
Board boundary line on the north
and northeast, the Santa Aria-
Colorado River Basin Regional
Board boundary line on the east,
the San Bernardino-Riverside
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~unictpallty Pemttted Area ~"

Count~ boundary 1the on the south
and southeast, the San-Bernardino-
Orange County boundary line on the
southwest, and the San Sernardino-

" Los Angeles County boundary line "/
on the ~est.

7. San Diego County The pe~ttted area is delineated /~
: by the San Diego County lines on
,.. the north and south, the Pacific
i:: Ocean on the ~est, and the --
¯ San Diego/Colorado River Basin
~ Regional Board boundary on the

east (mountain crest).

8. Santa Clara County The Santa Clara Valley Basin
portion of the county containing
eleven hydrologic subbasins which
discharge into watercourses which
in turn f]o~ Into South
San Francisco Bay.

R0034747



R0034748



R0034749

!



;~9)

613)

R0034750



R0034751



R0034752



R0034753



R0034754





R0034756



R0034757



°
L

of ~ biL~l ~r ~ off~.

R0034758



R0034759





R0034761    I



R0034762



~ ~ so--to of ~ ~ ~CL~eS of ~se ~u~te ~ m ~Z ~e.

R0034763



R0034764

i







R0034767



R0034768



~os~e ~

1992

~





2
_

(3) ~ ~ys of d~ ~z~r. ~ ~b s~Lo ~ ~ ~

R0034771



~o ~ ~ ~ ~ 136, ~ess

R0034772



R0034773



R0034774



R0034775



R0034776



R0034777       i



~ ~ ~oos~ (40 ~ Part &36), ~ ~ ~ ~oee~ (40 ~ ~ ~). m

(~e~ 26~ ~ 267), ~ (~epC ~3 ~ ~3) 2~, 311, 32 (~ ~3}, 33, ~1, m 373.

~ue of ~rf~e ~ Lss~d to ~ fac~ty ~ ~ spp~te ~e ~ ~

v~h ~ve ~en re~e~ f~ 8~L~b~e 8~e or Y~eta~ re~g~ ~s after

.
~d, ~t ~ ~ ~ ~eut~f~ble ~rto~tot. ~ctLve ~ ~tOo do ~t

or a 8utral ~t ~r SubtL~* C of ~ f~enl ~8~e ~em~a ~ ~ ~t



/

R0034779



STATE WATER RESOURCES CONTROL BOARD
R O. Box 100, Sacramento, CA 95812-0100 I’T

Wamr QuaJity INotmaliort: (916) 657.06~7 Wal~ ~gI’~                              ~"4o~on: (916) 657-2170

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS                      U
NORTH COAS:I" REGION (1) CENTRAL COAST REGION (3) LAHOk~N REGION (6) ~’.
5550 SIo/tane Blvd. Suite A 81 Higuera St., Suite 200 2092 Lake Tahoe Boulevard, Suite 2
Santa Rosa, CA 95403 San Luis Obispo, CA 93401-5414 South I.~e’rahoe, CA96150
(707) 576-2220 (805) 549-3147 (916) 544-3481
SAN FRANCISCO B.~’ REGION (2) LOS ANGELES REGION (4) Victorvllle Branch Offioe ~
2101 Webster Sb’eet, Ste. 500 101 Centre Plaza Drive Civic Plaza,OaYJand, CA94612 Monterey Park, CA91754-2156 15428 Civic Drive, Suite 100 P~(51 O) 286-1255 (213) 266-7500 V’v~-torv~e, CA 92392-2359

CENTRAL VALLEY REGION (5) (619) 241-6583
3443 Routier Road~ Sacramento, CA 9.5827-309.8 COLORADO RIVER BASIN

(916) 255-3000 REGION (7)
73.720 Fred Wating Drive,Suite 100

Fresno Branch Office           Palm Desert, CA 92260
3614 East Ashlan Ave. (619) 346-7491
Fresno, CA 93726 SANI~ANA REGION (8)
(209) 445-5116

2010 IowaAvenue, Ste. 100Redding Branch Office Riverside, CA 92507-2409
415 Knollcrest Drive (714) 792-4130

-’-" Redding, CA 96002 SAN DIEGO REGION (9)
~. (916) 224-4845 9771 ClaJremont Mesa Blvd. Ste. B

San Diego, CA92124 ,
(619) 467-2952

~

~’1rATE OF C,U, JFORN~ I 0

C/J,.FORNL~ EN!/IRONliEN1),L PROI’ECTION .tGFJ~C~
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L ~OPERATOR

~--

l I f I l I I l I I

~. FACI~ INFORMA~ON

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

III. BILLING ADDRESS

~, REC~NG W~R

~.0~~-~~~ I

¯ O ~m~u.~ 1~.~.~~1

8. ~~~~

STATE USE ONLY

NPDES_.r.~ : ’-" Fe~ I!. Num~r:
’ ~der Numben,

. ....
F~ Amount. ReceNt:
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VL MATERIAL HANDLING/MANAGEMENT PRACTICES

I I I I I I I I I I I I I I I I

I ! I I I I I I ! f I I I I I I

VIL FA~IL~ INFORMA~ON

~1 I I I I I I ~ ~ ~ ~ I i ~ I

IX. ~CA~ON

~. B~ on ~ ~i~ of ~ ~n or ~ w~
for ~a~e~ ~e ~o~t~ ~ W~on ~ B, ~
~mp~e~e. I ~ ~e t~ them ~ ~n~ ~s ~r
a~ i~n~" In a~n, I ce~ ~t ~ ~v~ of
~ ~ Water Pol~n Pm~n P~ a~ a MoMo~ P~
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APPENDIX B

APWA OVERVIEW OF THE NPDES GENERAL
PERMIT FOR DISCHARGES OF STORM WATER

ASSOCIATED ’WITH INDUSTRIAL ACTIVITIES
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V
APWA STORM WATER TASK ¥ORC~

O~
OVERVIEW OF

NPDES G~ P~ FOR D~G~ OF
L~O~ WA~ ~~~ ~ ~U~ A~ .

The C..,~ffomia NPDES GENERAL PERMIT FOR DISC3.L,S~GES OF STORM WATI~
ASSOCIATED WITH INDUSTR.IAL ^~, EXCLUDING CONSTRUCTION
ACrrcrfi~ (Gener~ P~’mi0 w~ ~ ~ ~e Smm W~er R¢~ Omn~
(SWRCB) on November 19, 1991. Nocu~s oE l~e~t for cover~g~ aader th~ Genial P~mit m~
be submiaed to the SWRCB berw~ t~ crams of January I~, 1992 ~nd Mm’ch ~0, 1992. A
C.,a~ornia Genera] Permk for D~es of Smcm Wamr ~ wi~ ~
is sch~lu/~d for ~[option ~ Summer 1992.

The Fede~ storm ~ regul~ions iden~y ~he indusw/types, wIdch are subjea m storm wamr

by Smnd~d Indusu~ Classifications (SIC) Code. The iadusn7 types id~rified include some
f~l.iri~ which may no{ v!pically be ~hough[ of ~ "indus~’ial" and som~ ~
t~ypicafly own~ and opera~i by public

Tim G~neraI Pcrm~ cove~ storm wa~er runoff from I0 of the foIIowiag 11 �~egorim li,s¢~ i~ tlm

Afmchmem I ~d listed in ~ rubles shown below in

~A

szand,~ or toxic pollumm effluent standards ~ 40CFR Sabd~l~r N (Tabl~

i~L A~ive ~ad inwove o~ and gu oper~oas and mining facilki~ (Tabl~ 2)

iv. I-l~zm, dou~ w-~sm ~.~men~, storage, or disposal facili~i~ (Table 4)

v. I.~ndfills, land ~p!icadon sims, and open dumps d~ rrczive or have mc~ived my
iadusrrial w~’m~ from ~cilkies listed he~in Crabl¢ 4)

vL Recycling facilities, including meta~ scrap yarA% battery mdaime~ salvage yards,
and automobile jtmkyards (Table 2)

vii. Steam elec~c power generating facilities (Table 4)

viiL Tr’ans~rtation facilities which have vehicle maintenanm shops,
cle.anmg operations, or airport deicing opera.as (Table 2)

Wastewater trrawmnt plants wi~ deign flows grramr than 1.0 mgd or plaat~
required W have ~ pr~xeaunem program (Table 4)

Con..cm~c~on (will be covered uader the separate GenerAl Permit for Discharges of
Storm Water ~ with Constreaion Activities)

olo
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DECISIONTREE
DOES THE GENERAL PERMIT FOR DISCHARGES OF

STORM WATER ASSOCIATED WITH IND~AL ACTIVITIES
APPLY TO MY SITE?

FOR EACH FACILITY ATTHE SIT’E?
(S~ A’I=rAG’I*IMENT 9

IS ~ A DISCHARGE OF
STORM WATER AS~TED A PERMIT IS NOTwm~ THE PRIMARY AcTNrr~ R~OU~:~D NOW"

(SEE ATTACHMENT 19

Y~S JNO" DOES THE DISCHARGE OF

STORM WAI"B:I EVeR LEA~ A I:~’RMIT IS NOT
THE $1’TLe? REQUIRED NOW~

(SEE ATTACHMENT 119

1. FILE AN NOI. SUBMIT TO SWRC~

z P~P~ A POLU.moN , ~RM~ IS NOT
REQURED NOW"PREVENllON PLAN. I~

3. PFIEPAR~ A MONITORING
PROGRAM. IMPLEMENT By
10/1/92.

"LOCAL AGENCIES MAY ADOPT OTHER I~, CONDmONS, RULES OR ORDINANCES "tHAT
APPLY TO YOUR INDUSTRY,

R0034791
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the Genera~ Permit, the SWRCB indicated ~ a ~ m~
~ ~) ~ ~e fa~ ~ ~ by one of ~e ~ SIC ~ (wh~ or ~t

~ ~ or a~i~ ~ ~e o~er or o~or of ~e ~i~).
~ ~ ~ ~ ~~ wh~ ~l~g ~e SIC ~ m~r ~ ~ ~            ~--
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conmm~-d by contac~ with or that has come into conr.a~ with any overbuadea, raw
intm-mediate products, finished products, by-produc’l~ or was~ produo.s locau~ on the si~ of such
oper~ons. Inactive mi~ng operations are mined siles thai ar~ not bcLug aedvely mined, bu~ which
have an ident~.fia~le owuer/operator. Lncluck~l are SIC Cocles 10 (Metal Mining), 11
MLmag), 12 (Coal b,tin~g), 13 (Oil and Gas E.xu’a~cn), and 14 (Mining and Quarrying of
Nonmetallic MineraLs, Except Fuels). T~|e 2 m~ude~ all four digit SIC codes withLu this

Excluded are i.ua, nive mining sites wber~ miaial ciai_,ns are beiag maintained prior to
a.ssoc~ated w’ith the e.xtra,nion, Ix~acuoa. o¢ proces.smg of mined matm’ial, nor site~
nnnhnal activi~s ar~ un,:iena~n for tlse sose purpose of maintai~ug a minlng clam~. ALso
excluded are cm~Lu areas of coaJ uuaxn| m~uag the definition of a rec~ama~n m’ea unck:r
CI:’R 434.11(1) and c~rr, ai.n a~a.s of non-co~ unamg which have been rele~a.sed fnnn ~ or
federal reclamation requiremenu aiter ~ 17, 1990.

Ha~’dnus Waste Tre~rn.~t. Stnra_~e. or Di _s~osal

These consist of hazardous waste treatment, storage, or disposal facilities, includkg those that
operm~g under interim sutus or penmt under Subtitle C of the Resource Conserva~u and
P,.~,overy ACT (RCRA). These include only hazardous waste facilities under the f~er’al definition
of hazardous waste (RCRA hazardous waste as defined in Title 22, Section 662~Z..3, CA Health
and S~ety Code). The California clef’tuition of hazardous waste is broader and iacludes non-
RCRA hazardous was~. Only hazardous waste facili~es based on the federal definition
required to obta~ a N’PE)ES storm water permit.. However, non-RCRA hazan:lous waste facilities
are ~ ¢xpec~d to ¢ffeczively manage s~rm water cLischarges and may be r~tuired by a R~gion~
15oard to obtain a per’~t on a case-by.~ase ba~. They must also comply with any conditiou~
Lmposed by a ~ mum~pa~ storm wa~. agency. $e¢ Table 4 for ~ d~LL

These cou.d~ of land~LLs, land application siu~ and dumps tha~ P.c~ived ,,,y b~:luslda~
including ~v~ and Lua~:~ve ~ that receive or have received mdus~ai wa~ from any of th~
tTp~ of ~ doscn~ed a~ indusui~J ~es in the storm wa~r r~guJa~o,,~ (i~, th~
CaL%,or~es), ~i~ sub~= to r~da~on .haler Subdd¢ D of RCR~ and ~ ~ have
was-~ f~om cons=ucr~on a~vi~ (cons~rucUon ac~v~:~ includ~ any clearingo gmd~g, or
~cava~on fl~ ~-ulr~ m dLsmrbanc~ of five ~ or mor~). It ~ l:~obabl¢ fl~ mo~ active
inacuv¢ laudS~ have mc,~ved indusuia~ ~ See Table 4 for ~ ~

Excluded a~ properly closed land~s r.~ now function ~ a diHe~t la~l use (e.g., pm~
coux~., ~..) amt wb~.h do no~ pose a ~ of ~g ~orm wat~ ~ to laud~ ~..

Thee con~ of facilities involved in the ~cyc.Jing of mau~ria~s, including fa~des engaged
ass~’mbling, break.~g up, sor~, and whole~zle d~su~udon of motor vehicle motor~ and
scr-~, and od~er was~,, ma~ria~s, and incJud¢ me~ scrap yard~, ba=er7 r¢cJaimers, saJvage yards,
and automobLl¢ junk’yard.~. ].ncJuded are t’ac~i~ which s~or¢ and recycle paper, g~a.~, ruefuL%
rubber, pla.,dc~, and other synthe~c~. T~¢~ include SIC Co<t� 5015-Used Motor Vehicle
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s~rage of chemic:aJs such as fen’i� oh Jot/de, aJum polymers, and c.~lot~ae; aud tmaa whi�:h
experienc~ spi~Ls and bubbleovers. Se~ Table 4 for fm’ther detm’L

Excluded are farm lands, dome~i¢ gatde~ or lands used for dudge management or n:cltmatioa of
muni~pa~ wastewamr where the sludge or wastcwamr is b~xzc~ic~dly mused and which
physi~lly locaz~/- the �oa~ of the f~lity.

i~Jucle, but are not ti~ed m, d~ng, gnc/~ng, and excavation aczivid~. The Sta~e
i~te.nds ~ issue a separa~ GencraJ Pcrmi~ for Discharges of Storm Wa~r ~ w~h
C~on Ac~ivi~ie.s to ~ve~ s~orm water dLsc~rge~ ~mm th~e ac~v~tie~ The Ge~eraJ Permit
for Co~u’uc~n Ac:~vities v/i//further deLi~eam t~e ex’~nt of a~ec~d �~nstru~on ac:zivitie~.

Ex~uc~d ~’om the GeneraJ Permit for Constn~cdon Ac~vicie~ ~ be operations that result in the
di.s’ntrbance of le~s than five acres of t~taJ land ar~a which are not ~ of a larg~ �~mmon plan of
cL’ve/opmem or saJe. However, such oper~o-~ are still ~ to effe=ively manage storm
water cti.~harges and may be requL-ed by t Reg~onaJ Board ~ obt~ia a permit on a
ba~. T~ey must a/so c~mply with any coadici~-~ imposed by local l:~mitmd mtm~l~ai
water age~:ies.

discha.,-g~ "asso~a~d with indue’trial ar.~vi~" f~m a~as where ma~eria~ hand/iug equil)me~ o~
amiv~ti~, raw mat~ria~ i~mnnedia~ produ=.% ~ prod~c~ wa.~e mau)Ha~, bY-i~du~s, or
i~dus’,.rial machinery a~ ~x~sed to storm wamr. Disch~ges of storm water "as.~x~ued with
i~clu.s’cr~ a~vity" and "exlx~ure" to storm w=~ ~ adc~ss~ in Am~c.hmeut IL

Area.~ of ind~riaJ ac~vi~y inc/ude manu~a~tu~g b~Idlngs and storage ar~a.s. Areas of ~ndust~tJ

Table 3 i~ a ¢x)mplet~ Li~ of four digit SIC (:od~ incJuded in tl~
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For the mtnu~acturLug facilities identLfied by Cate~r~ ~i. storm wau:r discharge associated with
iadusu’ial a~tivity inc~ud~ ~ storm wamr dL~harg~s f~q3m the areas (except a~ces.s n3ad~ and ~
li,es) t~xat are Listed above where max~-iaJ ha~d~ng equipment or aczivitie~ raw ma~ria~
iatm’me.diat~ pmduc~s, final pmduc~, waste martial, by-produc~, or Ludustrial machinery are

~ m~ans either direr contact wi~ storm wa~r or ~he ~ of ~ (~ ~) ~
~Uu~ w ~o~ wa~. For e~pi~ ~f ~age ~m ~~g b~@ m~ ~
m~wh=~g~s~. ~m~~~wo~~or

~ f~ibes ~ e~ ~ ~ r~n~le ~d ~fe~o~ j~ent wh~ ~g ~

~ ~ not ~ ~ s~ ~, ~e foUo~g ~n~bo~ m~ ~ ~U

L ~ ~t (u-~ ~o~ m ~e ~ ~ ~m m~ ~ ~

or ~y ~n~ ~o~ wa~r, ~

3. ~1 e~o~ ~m s~ or ~ e~a~ ~s~ ~o~ m~a~g ~ ~
~ ~G ~d ~o~ of d~ or p~ m~ not ~ ~ ~ ~

~ ~ wa~ ~ge ~t ~ not ~u~ for ~ch fa~. Howler, ~ ~
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ATTACHMENT m

Is THERE A DISCHARGE OF STORM WATER A,.~.~)CIATED WITH 12VDU~
AC’I’IVI’~ TO WATERS OF T’HE UNITED STATES?

The answer is yes, and a General Permit Is requind, If either of tim

a. The disc.ha:go of iada.qrial storm water is d~re~y to wau~ of the United Sta~ through
any conveyance. The �onveyznc~ doe~ not have to be a pipe or ~ It incJudes "sheet
flow" discharges ~tmg f~3m any maaipula~on of land ~ (e.g., pave~nent).

b. Th~ discharge of ~ storm water is to a szorm drain system whiet, ult~mte
discJuxges to wa~n of the Uait~l Sta~s. tn ~ man a8 "sheet flow" di.u~rges a~

The answer is no, and General Permit is not ~ If either of tim following aitl~S:

t The di~ha~e of indum~.~ ~o~ w~ is to ¯ muai�il~

The d~J~e of i~d~a~l ~orm w~ is to ~por~on poad~

~-v~ though ~ ~ of di~ha~ ~ no~ ~qui~d to ~ia a G~
may be subjec~ to sel~ra~e w~e d~wharg¢ re~u~men~s issued by a Regional Wa~r Qaa~y

IS A SEPARATE STORM WATER PERMIT REQUIRED IF THE FACILrl~ ALREADY
HA5 A NPDES PERMIT?.

A separate General Permit Ls not required i.f an existing NPDES permit idemfifi~ tad addttmmt ~ll

An existing N’PDES permit may be modified to address nil iadu, triaJ storm wirer. NormaiJy, this
tnodification will occur when the existing permit is mis.sued or amended by a RegitmaJ Board.
the inmrim, the facility s~ould obtain coverage trader the General PenaiL

W’HO IS ~NSIBLE FOR OBTAINING ~ GENERAL

Either the owner or olx’rator of the facility may obtain the Permit. Generally, the olx’rator will be
respozxsa’ble for obtaLm.ng the permit. The Ol:~’ator is u.sutlly responsible for the Ladu.strial activity,
~ t.berefore, more appmpriamty, the best entity to manage the activtty i, complianc~ with the
txa’tmt However, owne~ may obtain coverage for a facility with the nndetstazu~g that they wt’ll
be ctiractJy respomsible for t~e storm water discharge and consequently, ~ble for compiiamm
wi~ permit condition.

For example, a temmt which operates an i.ttdustrial facility at an ~ complex may be
mspon,ibie for submitting a NOI for coverage under th~ G~erai Permit ~nd wouJd be re~:soasible
for impietrmnt~g a Storm Water Pollution Prevention Plan (SWPP Plan) for its facility.
AJtera,xiveiy, the airport owner may c~oose to assume msponst’bility for its tea&at.s, ia addition to
i~ own mdusmaj ac~vi~, la t~ ca.~, the airport owner would sabmit a NOI and w~uld be
respoa~t"ole for impiememting a SW’PP PMa that addreas~ all noted a~vitie~ at the airport

-12,-
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TABLE:]

VCONDITIONAL INDUSTRIF.S (C~mgory x£)
Permit required only if ma~rials,

or produc~ ~m exposed m swrmw~"                          ~,

T

Food & Kindred Pttxlmmt (Cm¢.~                          L
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Notv:. N.E.C. means Not ELscwh~ Clg~ified.

.$.
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MANDATORY
P~it

~PE OF FACILI~. FA~ILI~ ES IN~LUDeO

Substa~cs ~tr~, whick:
a) o~ratc under Inler~ st~u m a ~f~t under Subtitle

~ ~ the Rcs~[cc ~mc~lon end R~�~ A~
~A), and

b) ~� any mcl~. Ic~niqu~ ~ ~. In change
ph~c~l, chcmi~l. ~ bi~o&~�~ ~a~lcr ~ �om~il~o
~ ~CRA haurdo~ w~l~ I~ the p~� ~ neutralis-

tic nonhazzrdou~ I~ hnurdo~, ~ salcr to
¯ ~�, ~ dis~�; r~udng w~tc v~ume; ~ m~ln~
~lC more amenable [~ rccovc~ ~

Subsiinc~ ~onlr~, which:

~ d lhc Ru~cc ~omc~ulon and Kcc~�~ A~
~A). and

b) h~d R~RA bazard~ wutcs from o~i1� ~

dished ~e ~ sl~ed �l~whcrc.
He~rd~ W~� O~ Facilities regulated by t he Sl~� Dc~rtmc~ d Todc
FK~i~ ~ubsta~ Contr., which:

s) o~ralc under Inl¢~ ~ll~ ~ a ~[~l under Su~illc

b) di~rle, dc~lt, InJ¢~, ~ ~� RCRA
~Ic~ on ~ Inlo in~ hnd ~ wslcr.

Active, inactive, and d~cd ~to that:
~) ~�lvc ~ have r~clvcd ~t~ from mhcr f~ilioia

b) ~� subj~ Io rcSubli~ under Subtitle D d RCR~
�) ha~ ~�~ wut~ from ~l~J~ ~li~lia
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CHAPTER 1 INTRODUCTION

Fede~ ~gulat~ons, admmis~’ed by [!~ Ahctog Water Quali~ Board (AWQB), mqm~s tl~ Loadum Comimny
facilio/at Skni~s Bay to have a General [ndusmaJ S~rm Wa~er Permit (hereafter referred to as the "Pezmit=).
The pu~pos~ of me [egulauons is to pro~c~ wa~" quality by r~ducing "he amount of poiluumts in fl~ ston~
water. "T’nese polluuants come from our ouldoor ac~av~Lw.s, as well as am~osph~nc deposition1 over whic~ we h~ve
no control. The permit covers "he eaure Facility except for ~he Administrauon Building and ~= adjoining
employee parking 1o~. These acUviues are no( included m me penmt because ,hey dram to "heU" own draiaa~
system. A copy of "he Pemut is at "he back of ,his Storm Water Poiluuon Prevention Plan. The original is kept
at

1.1 Purpose of the SW~PP

The reguiauons require us to prepare a Storm Water Pollution Prevention Plan (SWPPP). It de~ribes ~
measures ~ we will take through Noveml:~-.r 19, 1~96. as specified in our penniL This plan is to be kep{
the pr~nLseS at the office of the Eavirom~tal Coon:tinator.

1.2 BMP lmplen~ntation Commlt~s~                                            ..

The Permit requires mat the SWPPP identify personnel to oversee the implementation of any measures to reduce
poiluaon (called Best Management Practices), to m~ify me SWPPP as necessary over time. We have formed
sum(ling commitm.e which pamc~pated in the preparauon of mis plan and wdl oversee its implementation. The
comnuttee will be lead by me Facdity Envu-onmen~ ¢oordin=or plus me following: M&R Repair
Container Yard Manager. Marine Manager, Safety D~ctor laiso the Spill Response Team Le.a~r), Fncili~=
Ivlanagement, and a Union represemtative.

1.1 Implementation Schedul~

All of what a~e called "management BMPs" (those that do not involve any maj~ construction) a~e to be
u~plementect by me end of FY 1993. The oil/wau~r separator for the vehicle wash area is being irt.s~ed as soo~
as approval is received from the c~ sewer depanmenL This rap~d ins~llauon is required by me Perau¢. Otb~
connccuons to ,he separaux as identified in ,he SWPPP will no~ occur until FY9~. The n~w fueling sla~on will

1.4 Protoco~ on Public Access ~ lhe SWPPP

Although ~is is a Company plan. mean~ for the use by our employees, i~ is a public docun~en~ RepresenuuJv~s
of ~be AWQB who visi~ the Facility on occasion are ~owed d~ec~ access to ~e plan wben on si~. Any requ~
fo~ a copy of 0~� plan by ,he AWQB, or o’h~ govcrnmnnt agency is to be forwarded to ~be Direcl~" of
Envu~nmen~ Affairs at "he Headquar~e~

1.5 Up.C/rig ths SWPPP

The AWQB can reqmre changes to ~e plan. We are no~ required to forward ~hls plan automa~cally to the
AWQB but only upon request. We are required ~o change the plan whenever a change in our activities occu~
that may affcc~ significantly the dLscharge or pollu~ms. We may also change me plan if we def.’frame fl~U "hcn~
arc more economical BMPs to reduce pollu~ants than the one’s cun-enOy ideatified m ,he swPPP. The
Environmental Coordinator is responsible for deu~rmming if "he SWPPP is to be change~, and when don~, by the
involvemem of ~he Comm~uee.
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CHAFFER 2 SITE LOCATION AND GENERAL ENVIRONS V

Although this is oar plan to carryout the needed actions to reduce storm wa~er poUution, this plan �ontama
Ogeneral background informaum that ts of value to the public and the AWQB should they re.quest a copy, and f~"

Headquarmrs, given the large number of Comlamy faciliti~

L2.1 General Natur, of Fadllty Actlvltlm

The Facility’s primary objecuve is the loading and unloading of cargo containers on seagoing Shil~. Some Ix~ak
bulk packing occurs. The loading equipment (contmner cranes, top pickets, u-actors. �ontainer trailers and
fo~lifts) and nuscellaneous vehicles are mmnh~ned on site. This includes engine maintenance, lub~icalio~

1
frame welding, miscellaneous pmnung, and washing. Highway u’actors (u’ucks) are not maintained on ~,ite as
they ar~ not owned by the Company.

2.2 Map ~ General Envlrom 2

Map I shows the Facility and the immediately surrounding area. The site covers a total of 125 acres and is                        -
completely covered with pavement or buildings. All storm water discharges to lgnatia Bay either directly or via
storm drains. There are no acuv¢ or inacuve wells on site. Tbere a~e no streams or wetlands on the sue.

2.3 MaI~ of Facility Layout

The locauon of buildings and major acuvity areas ar~ shown on Map 1. There are four (4) buildings (A. B, C
and the Crane Mmntenance Shop) a~l several activities in the ocen as described below.

Builcling A is the Company administrative office and employee pa~ing 1o~ (not included m ~he peamR).

Building B is for b~ak bulk contmnerization: where vinous types of dry goods are packed in �ontainers such as
lumber, wire, and paper. However, this is a minor part of th~ operauon. In excess of 99% of all cargo pas~ng
through ~e Facility come~ to the site m conlmners. This arr, a is no~ considered a "significant source" of
potlutants (as defined in the Permit) and therefore is no~ discussed further in ~ SWPPP.

Building C is for maintenance and repair (M&R). Outside the building in the general M&R area are: the wash
rack wl~ere contmners and equipment a~ stream cleaned; the reefer ar~a where reefer (refrigerated) containers
ave mmlXnanly store~ the fueling s~a~aon; and outside storage of vinous parts and fluids.

Container Trailer Storage Yard: Trailers are temporarily stood in this area and repaired.

Container yard: Contalnen awaiting loading ar~ stacked o< ~mlxaarily stored on nailers.

Dock apron: Loading/unloading of ships occurs m this area. The container cranes arc located on lrac~s.
Conmine~ a~ Ioa~d on to trailers that are pulled either by a doc~ tractor or a highway u’uck u’acu~.

2,4 Description of Storm Dralnage System and Ouffalla

The drainage pipes, ouffalLs, and the boundaries of the areas that drain to ~ outfaH are shown on Map 2
(enclosed m the back cover pocket). Lncluded in ~ di-mnage system are a large ntanbea" of calc.h basins. These
basins do provide a moderate level of u~.atment. The sumps are of sufficient depth to coitec~ seaxle,~le
pollu=nts. Each ca~ basra has a "tamed down" elbow in the d~ge line. This naps much of the floating
delfts and some petroleum products. We point this out because to be effective the catch basins need to be
ckaned more f.i.~luendy if they are to work.
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CHAPTER 3 DESCRIPTION OF POTENTIAL SOURCES OF POLLUTION

The locatzon$ of various ac~vities Ibm could be sources of pollution are shown on Map 3. Enclosed a~ the beck
of this r~pon am various compleled worksh~e~ including a summary of ma~’ta~ th~ could become

3.1 Malnt, nanee and Repair (M&R) Arua

With the exception of the ¢ont,~ner cranes located on the dock apron, maintenance of vehicles and equipment
occurs in M & R Area. Because of height liwdtations maintenance of top piek$ occurs out.~ide the building. The
chiller umts on reefer contamer~ are serviced in the designated ate, a. Servicing is done from a motorized
platform ttmt can elevat~ to the height of the reefer unit- Servicing involves t~’placement of coolant and
lubricants. The platform is enclosed on thi’ee sides.

Wogksheet 2. in the Appendix, lists
Th~ materials are potential pollutants i~" not handling properly. They include motor oil, hydraufic/lube oil.
degreasers (nuneral spirits), cleaning solvent, sway pmnt cans, rust removers, antifreeze, cleaning detergents, and

On the west side of the shop is a space for gensets, where portable generators sets are stored and serviced
including fueling with #2 diesel. The internal drams of the shop dram to an oil/water selxtrator which in turn

Hydraulic./luhe oil is purchased in 55 gallon drums and stored in the designated walkin containment box (on the
south side of M&R shop). This contmner is waterugttt, has a contmnment floor, and is approved by the city t’a’e
department. Bulk motor oil ts stored inside the shop as is fresh solvent. Solvent. used to clean pa~s and to
clean the surf,aces of eqmpment, is supplied by Safety-Kleen who also removes used solvent which is stored in
containers I:m3vtded by Safety-Kie~l.

The used solvent container, a~ well as containers for other used fluids (except engine oil). are stc~d in a walk.in
containment box (#2 on the south side of the shop). It has a containment floor and is apgn~ved by the fire
deparunent. Used engine oil is stored in a 500 gallon underground tank. The used oil is removed by a private
contra~.

Used antigmez, e is recycled after it is cleaned of contaminatt-,s, This is done inside the ~op. Minor touchup
painung occurs using spray cans.

Contame~ and equipment are steam cleaned at the location shown in Map 4. The wa~" drains to a storm
basra. The a~a is swept clean each day of surface delxis.

fuefi~g station situated on the south side of theThe
truc~ use the fueling station. Top pi~ and bulls a~ fueled thn3ughout the si~ by a fueling truck (see
below). There are two undexg~und 5,000 gallon tanks: one for #2 diesel and one for unleaded gasoline. These
ranks am to he replaced in FY 93 with new m~gs that meet the cur~nt underground tank regulations.

Potential soexces of pollution
¯ spills Leom the fueling of vehicles and equipment;
¯ spills when fuel is delivered;
¯ spills when fueling generator sets
¯ spills from servicing reefe~
¯ spitis when taking used fluids to the used fluids slx:waSe shed.
¯ mateaqals discharged from swam cleaning a~a
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CHAFFER 4 POTENTIAL POLLUTANTS

4.1 S|gnifle.ant Materials that May Come in Contact with Storm Water"

Wocksl~et 2 (Al~endix) lists ma~’ials t.hat may come in contact with storm wa~’. F.ssentially all of these
mamrials am related to rise mmntcnanc.e, ~patr, and fueling of vehic.les and materials handling equipment.

4.2 Typea of Pollutants by Po~ntlal Seaarc~

Table I is a table listing ~e types of pollutants that may be pr~ent in storm ~ from the Facility.

4.3 Extstln~ Data on Quality of Storm Water from Sit,

There are no data on ube quality of the slorm water from ~e Facility vile.

4.4 Estimate of Pollutant Loadinl~ to Sknita Bay

Because of t~e episodic nacre of many activ~tie~ (such as painung) and the lack of storm wa~r data we are
unable to calculam w~ sufficient accuracy ~e probable loadings of ~e various pollutants in Table 1.

4.$ Spills of Signifkant Materials After November 19, 1988

It is required by ~he mgulazion$ that we list spills since the date indicated. There have been no stlch spLIls.

TABLE 1. LIST OF POLLUTANTS WITH A REASONABLE POTENTIAL TO
BE PRESENT IN STORM WATER IN SIGNIFICANT QUANTITIES

PAH (polynuclear aromatic bydroca~om)
Petroleulll hydxocartx~

¢oppe~

Chromium
Total ~3ended solids
Small floatable deltas (wood piece~)

Benzene
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VCHAPTER 5 STEPS TO REDUCE POLLUTION ¯ BOTH OLD AND NEW

Table 2 summarizes exisung and new BMPs, denoting which of the Permit categories (liqed below) appfies.
OAlso indicated is the schedule of LmplementaUon and ~e department that is responsible for carrying out the

BMP. Work.sheet #5 "grades" the area for general housekeeping quality, indicating t~at in general we are doing

La good job atrea~y.

5.1 What ar~ Best Management Pra~c,~ (BMPl)

The storm regul~ions sta~ that we are to put m place Best Management Practices (BMPs) to reduce Ihe                      1

contammaaon or pot~nUal for contaminaucm ot uorm was~. BMPs can be sunple and low cost, such as
sweeping the container yard. or expensive such as mualha| an oildwater ~parator. Many of t~e BMPs we are
already doing: these are included in the SWPPP wtta new BMPs that need to be implemented.

2We a~ r~luLmd by the permit to identify BMPs in ~e following general ar~as:

1. Good house.l~eping: . Refers to those things we do ~o keep the work areas c.~an.

2. Preventive mmntenanc¢: - Maintenance of our equipment in a way that anticipau~s problems that coukl
occur,resulting in polluuon. An example is rouune replacement of hydraulic lines on ~e top ptck$.

3. Spill prevenUon and response:. Particular au~ntion is to be devoted to minimizing spills, which is a/~.ady
covered by our Business Pia~.

4. Storm water management prucuces: This refers to BMPs that involve construc~im such as installation ~ a~
oil/water separator, or conmnment sump.

5. Employee training: Our training program neecLs to include training as necessary for, the various BMPs.

6. Inspecuons: We must at least annually inspect the fatality to be ee~mn that all of the BMPs are being
unplemen~ed, de.de i/they a~ ¢ffecuve. and maJce changes as necessary. A recoil of these exceptions is

7. Monitoring: Dunng the wet season (October.April), we will collec~ and analyze runoff samples from two

What follows is a des~tion of BMPs that we ah’eady do and new ones ~at we need to do. The foUowin$
discussion is organized by area of the Facility, wi~h a few exceptions.

5.2 A~signment~ to Implement the BMP~                                                                   ~ 8

The department responsible for ~e various BMPs are shown in Table 2.                                          ;
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TABLE 2. BMP LIST

’ BMP b~FATUS

IMPLEMENTATION DEPARTMENTBMPs CURRENT NEW SCHEDULE ASSIGNED

M&R AREA

~ .P~oper..Storage of Hazardo~ X NA M&R~a~rialsJWastes

New Fuelin~ S~atio~ X FY95 FM
Cl~m-oj3 of Spills absorbent X NAmatenms stagzn~ M&R
Sweep Wash Rack Area X NA M&R
Install Oil/Water Sep,~ator X FY94 FM
Use Drip P,’ms X b-’Y93 M&R

.Oily Raes/Filmr Con~ner X F’Y93 M&R
Secondar), Contammem Pallets X FY93 M&R
Si~mg Shop X X F"Y93 M&R
Sweep Yard X F’M
Clean Camh Basins X FY93 FM
Signine Catch Ba.~ins X F’Y93 FM

,TRAILER STORAGE YARD
Spill Clean-up Materials I X M&R
CONTAINER YARD
Sweep Yard X FY93 FM
Cle~n Catcl~ Basins X F~’93 FM
DOCK APRON

Sweep Y~’d × FY93 FM
Proper FueLin.~ Procedures X MM
,Spill Prucedums on Ship Fueling X SCTemporary Dram Pluss X F’Y93 MMBUILDING M&R
Drop CJoths X FY93 FM
Conwact Lan,~ua~,e X FY93 F’MTRAINING X X F’Y93 FEC
INSPECTIONS/MONITORING X FY93 FEC

COD~:
FM Facilities Management M&K Maintenance and Repair Shop ManaserFEC Facfliues Env~ronmen~ Coordinaa)r MM Marine Manag~erFY93 Means to uz~lement by ~he end Of our 1993NA ~Nc,a A..,pplicable(or 1994 or I995) f~scfil year             SC ~piu ~.ontro! Team ~
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$.3 Maintenance and Repair (M&R) Area

Curr~nt BMPs: Minor spills ar~ cl~med up prompvJy by M&R shop personnel. Spill absorbent
materials of various types are stored in tim brightly marked container at tim northeast comer of tim
M&R shop. The used fluids and filters are placed in marked containers, properly stored as previously
described, and are inventoried and removed by XYZ Environmental The fresh and used materials
storage areas ar~ checked weeldy by th~ M&.R Manager. The shop floor is cleaned w~idy using
Liquid detergent. These wash waters drain to a sanitary sewer. The wash rack area is swclx clean of
debris each day that washing occurs. When serviced, all vehicles and equipment am chaired for
faulty parts and hydraulic hose wear~, ~ are replaced as potential problenm arc discovc~,q:l. A
solvent ~ is used to clean lmrts.

New BMPs: The following will be implemented.

: ¯ When the two storag, tanks are removed (F’Y 93) they will be replaced by one above ground tank
.. for #2 diesel. Pickup trucks wMch are the only vehicles that us~ gasoline will he fueled of’f-sit~

i at a gas station.

~ ¯ The above ground tank will be placed on a concret~ pad sloped inward towards a drain that will

¯ connect to a oil/water separator wMch will discharge to th, sanitaO, sewer. A valve will ~ tim
"- Line closed under fueling operations so that major spills can be contained within the pad. Wi~n
! fueling is not occurring the valve will be open to allow storm water to drain from t~e pad via

~ oil/water separator to the sanita~ Lira.

~ ¯ The wash rack area will also drain to this oil/water

¯ The floor drains from the shop will be plumbed to t~ oil/water separator as required by a recent
~ -} order of the city sewer depammm.

¯ Oil contaminated materials such as rags, pads. filt~s and adsorbent materials art currently plaex~!
~ in covered dumpsters. Containment drums will be obtalmd and marked for rinse mat~als.

~ ¯ When using a foridift to transport drums with fluid, th~ drums will be placed in a secondary

¯ The catch basins witMn th~ immediate vicirfity of the M&R shop will be smnciled "dump no
. waste" so that we all remember that wasms are not be dumped.

¯ Whenever ve2~icles and equipment are in the shop for servicing all hydraulic lines are to be
checked for wear. Whenever there are indications of wear of a nature as to possible cause failure,

¯ When servicing top pic~, drip pans will be used to 11~ maximum extent practical.

¯ Signs within the shop area will be ,xamined and modified as appropriate.
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5.4 Container Trailer Storage Yard

Current BMPs: The only relevant BMP is spill cleanup if axle lubricant oil is spilled. A brightly
marked barrel of absorbent materials is located in the yard area. Used absorbent material is removed
promptly so as to not be washed down to th~ storm drain.

New BMI:~: None are ne~led.

$.S Container yard

Curr~nt BIVfI~: The yard is swept ~y a contrac~ swe~p~ once per month. Hand sweepers a~ used as

with appropriate absorbent materials. These materials axe located in the bright yellow bins placed at
four locations around the yard. Major spills a~e handled by XYZ Environmental, ur, der contrac~ to the
Company (as per the Company’s Spill Prevention and Control Plan). When fueling top picks and
forklifts the fuel Lruck operator is always present h’~roughout the fueling operation. Spraying of stripes
occurs during dry weather only. Spills of hazardous materials on site for Lr’anshipment (that is, not the
Company’s materials or wastes) and major spills during fueling operations are cleaned up by X’YZ
Enviromnental, as per the Company’s Spill Prevention and Conu’ol Plan. The Facili~ has already
implemented all practical measures to reduce hazardous wastes as per our Business Plan.

New BMPs: Currently the catch basins are not cleaned. Hence forth they are to be checked ~wice per
year and cleaned whenever sediment reaches within 2 feet of the outlet pipe. This will not always be
easy to do since con~ners and hailers are typically parked over many of the catch basins. However,
to the maximum extent practical these catch basins will be checked and cleaned when accessible.
XYZ Eavironmental0s contract will be modified to include this work.

5.6 Dock Apron

Current BMPs: Vessel fueling is done as per Coast Guard requirements. This includes personnel at
both ends of the operation in radio contact with each othex, monitoring of tank levels, and closing of
ship scuppers during fueling. As per our Spill P~ven~ion and Cleanup Ran, X’YZ Environmental
responds to marine spills upon Company request. Agencies to notib! in the event of spills is contained
in the Company’s Spill Prevention and Control Plan.

New BMPs: A container ma~ked for oily rags, filters, etc will be obtained so ~hat ~2ds material is no
longer placed in the dumpster. It will be disposed in accordance with our hazardous waste plan
When fueling or hyd~ulic fluid is being added to the crane, the drmn holes in the apron will be
temporarily plugged with a removal plug to contain any significant spill thai might occur.

5.7 Maintenance, Repair, Remodeling of Facility Buildings

Current BMPs: None specified

New BM~: When Company employees ar~ doing minor palntiag, drop cloths will be used.
Contracts with outside contractors who do major work will contain su.itable clauses regarding prac~ces
to diminish the risk of storm, water contarmna~ion such as keeping ~e work area clean, use of drop
cloths, and proper d~sposal of residual materials.
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V5.8 Employee Training

Current BMPs: Employees already receive training on spill cleanup and control, a~ safety measures             U
which for the M&R staff includes proper handling of hazardous materials. Safety training also                   "~"
supports actions that will mimmize the risk of storm water contamination.

New BlVfPs: Current traJmng procedures will be modified to include awareness about stot’m water
pollution, and the relatJomhip between our activities aad potential pollutants. This will occur once per
year. All new employees will be provided this information during their normal orientation t_~’aJning.                7

2

9
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CHAFFER 6 MONITORING AND RECORD KEEPING

O6.1 Checking on New BMP Implementation

An annual inspection is required which must be documented (see below and ~ Pemlit).
~"

LThis inspection will be carried out by the F~ility Envi~onmen~ Coordinator with the
re~ive Managers assisting in their a~eas. Upon completion of the annual inspection
the BMP Implementation Committee will meet to con~ider: bow well the Blvll~are
working, progress with the more substantial BMP~ a~l changes to both th~ BMPs and

1
The M&R Manager will condua (as is ~o~e ~ow) ~,ek~y i~eclions of ~ M&R ~

2and will use a checklist of BMPs to denote if they ~t~ in place, if there are p~oblems, and
if so, the solution. These checklists will be kept at the M&R office, with a copy
forwarded to the Facility Environmental Coordinator.                                                      -

6.2 Monitoring of Storm Water

During the wet season, the Facility Environmental Coordina~" will assign and" u’ain field personml to
collect runoff samples from two storms. Grab samples will be collected from the last catch basin in
the container yard prior to the bay discharge. AB Analytical Services will provide appropriate
sampling equipment to provide for the analyzes of pH, total suspended solids, specific conductance,
and total organic carbon samples will be iced after collection and u’anspor~ed immediately to AB
Analytical Services. Analytical results will be submitted to the Facility Environmental Coordinator
and ~ on file.

6.3 Record Keeping

Th~ results of the annual inspection will be decumented by the Facility Environmental
Coor~ina[or and ~pt on file as r~qu~r~ by ~ P~r~it. Records will he k~pt on
of cat~ bas~s by Fac~U~es Man~gcme~
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CHAPTER 7 CERTIFICATIONS AND SIGNAI’URF, S

O"I certify under penalty of law that tl’fis document and all attachments were Ixepared under my
~[irect~on or supervision in accordance with a system designed to ensure that qualLfied personnel

Lproperly gather and evaluate the information submitted. Based on my inquiry of the person or l~ons
who manage the system, or those persons ~lirectly responsible for gathering the information, the
information submitted, is, to the best of my knowledge and belief, true, accurate, and complete. I am
aware that there are significant penalties for submitting false information, including the i~ssibility of
fine and imprisonment for knowing violations."

1

BY:
2

DATE
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(                                       Map 3 Possible Sources of Pollution



Instructions:
List all materials used, stored, or produced onsite. Assess and evaluate these materials for their potential to contributepollutants to storm water runoff. Also complete Worksheet 3 if the material has been exposed during the last three years.

Quantity (units) Past Signifit~mt
Spill o1"

Material Purpose/Location u~l I~od~..~a Quanlily Exposed I.~elilx~d d co~t~-t
ill Last ] Yea~* with rdocm wat~-.

DIESEL #2 Furl line - Building C, lard 30,000 GaL 0 Incidental High
Drippings

HYDRA ULIC OIL
Engines/Building C 1,000 Gal. 0 0 None

ANTI-FREEZE Engines/Building C 400 Gal. 0
¯ SOLVENTS Engines/Building C Recycled~ 0 o

BUNKER OIL Ship/Dockside Unknown 0 50,000 Ga£
AXLE OIL

Chasses/Building C 400 Gal. 0 0 NoneBA TIERIES
Engines/Building C 12 O 0 NoneUSED ENGINE
Engin¢£/Building 17 1,500FLUIDS (ABOVE) 0

USED ENGINE
Engines/Building C Vari¢,PAR TSIB A TTE R I E S 0 None



Instructions: Based on your material inventory, descrilx: die significant materials Ihat were exposed to storm waler during the past three
years and/or are currently exposed. For the definition of "significant materials" see Appendix B of the manual.

Dcsc~ipcio~ ~" E~ed Period o( Expolm©
Quanlily ExlX~.ld [.,~:alion (as ind~caled o~Sisnificam Mxlchal Method olr Slorab.� o~ Disposal Dcscril~ie~ o~" Malcrial Managcm~m~ (units) Ih~ sitc map) (� B, pile, drmn. lank) Pracli~:s (�.B." p~lc �ovcrcd, drum

DIESEL #2 WHEN FUELING SMALL BUILDING C. YARD TRUCK SPILL CLEAN MATERIALSUSED OIL" WHEN TRANSFERRING SMALL BUILDING C DRUM UNDER COVER ENCLOSED STOFIAGEUSED WHEN TRANSFERRING SMALL BUILDING C --ANTIFREEZE" DRUM UNDER COVER ENCLOSED STORAGE

USED SOLVENT" WHEN TRANSFERRING SMALL BUILDING C DRUM UNDER COVER ENCLOSED STORAGE
r~ r u~U~ULIU UIL"

WHEN TRANSFERRING SMALL BUILDING C DRUM UNDER COVER ENCLOSED STORAGE

BUNKER OIL WHEN FUELING SUBSTANTIAL DOCK APRON N/A
SPCCAXLE OIL SERVICING SMALL TRAILER YARD DRUMS UNDER SPILL CLF-4NoUp MATERIALS

COVER
WASH DEBRIS WHEN WASHING SIGNIFICANT WASH RACK DUMPSTER SWEEP AREA



Instructions: Record below all significant spills and significant leaks of toxic or hazardous pollutants that have occurred at the facility
--------__ in the Ihree years prior to the effective date of the permit.

isl Year Prio~ SPCC hnplcmented to control spill of bunker oil

I~VCnlive Mcasmes T~cn

2nd Y¢~ i~o¢

3rd Y~ ~ Non~ Record~





WORKSHEET #5
V-------__ CHECKLIST FOR CONSIDERATION OF MINIMUM BMPs

Check w_.._.~hich of the foLlowin~..~describeyour facility.
OName of._~..~Reviewer:. L. SMOLTZ AND COMMITTEE

[Date: 10/15/92 LYes No N/A
1~ r-! [] Are OUtSide alcas kept neal and Cirri?

[] [] [] Is me facility orderly and neat7

[] [] [] Is process debris removed regula~y?

[] [] [] Is the area clear of excessive dust from industrial operations?

2[] [] [] Is there no evidence of leaks and grips from equipment and machinery?

MINOR SPILLS NOTICED IN YARD, ABSORBENT MATERIAL USED.
[] [] [] Are employees regularly informed of the importance.of good housekeeping?

[] ~1 [] Are catch basins, storm conveyance pipes, and storm water treatment facilities cleaned at the

appropriate intervals (see Chapter 5)?
[] [] [] Are good housekeeping procedures and reminders posted in appropriate locations?

[] [] [] Are vehicle maintenance activities kept indoors and do not tend to "creep" out the front door

of the maintenance shop? LARGE EQUIPMENT AND REEFERS SERVED OUTDOORS.
[] [] [] Are containers for chemical substances and for temporary storage of wastes labeled?

[] [] [] Is vehicle and equipment wastting done in a designated area so that the wash water can be

discharged to the samtary or process wastewater sewer? YES, BUT NOT CONNECTED.
[] [] [~] Are regular housekeeping practices carried out?

[] [] [] Is there a spill prevention and response team?

[] [] [] Are appropriate spill containment and cleanup materiais kept on-site and in convenient

locations?
[] I2 Are c ean,,p spi.s fo  owed regularly and co  y?

[] [] [] Are used absorbent materials removed and disposed in a timely manaer?

~ [] [] Are personnel regularly trained in the use of spill control materials?

[] [] ~ Is exposed piping and process equipment regularly inspected and/or tested to uncover

conditions that could cause breakdowns or failures resulting in discharges of
poLlutanLs to surface wa~rs?

[] [] l~ Are drainage ~tches or tt~ areas around the ouffall(s) free of erosion?

[] [] ~ Are unpaved oumoor areas Ixotected from water or wind erosion~

Any ite~ns checked "No" require consideration in the selection of BMPs.
N/A = Not Al:~plicable.
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APPENDIX D

Appendix D is used for sizing infiltration facilities (TC I) and extended detention basins (TC 5). The
sizing criteria was determined using the Storage, Treatment, Overflow. Runoff Model (STORM) as
developed by the U.S. Corp of Engineers. STORM was applied to long-term, hourly rainfall data at
fifteen (15) rain gauges across the State. Based on this analysis nine gauges were selected as being
representative for sizing detention storage facilities (see Figure D.I). Zones were drawn to reflect
these nine gauges taking into consideration rainfall data and topography. The sizing curves should
apply to most areas within each zone. However, the zone boundaries are approximate and certain
areas within each zone will be strongly influenced by topographic features,

Each sizing curve was developed using the following Parameters:

¯ A drawdown time from the entire storage volume of 40 hours. This drawdown time allows
quiescent conditions to establish in the basin, resulting in at least 80% sediment removal for
most soils in California.

¯ Initial abstraction/depression storage on impervious surface of 0.06 inch.

¯ Runoff coefficient of 0.9 for impervious surfaces and 0.15 for pervious surfaces.

AppencUx D may be used in the following manner:.

1. Identify the appropriate zone for your location from Figure D.1 and Table D.I and then

. ~
select the appropriate detention storage figure for your zone.

2. Determine for the drainage area the percentage of impervious area directly connected to the
storm drain system. Directly connected impervious area (DCIA) is defined as the area
covered by pavement, building, and other impervious surfaces which drain directly into the
storm drain without first flowing across pervious areas (e.g. lawns).

3. Choose a capture goal, and read the required unit volume required for the basin. In selecting
the capture goal consider the requirements of the local municipality or a point at the "knee of
the curve". Once the capture goal has been established draw a horizontal line from the
capture goal to the appropriate DCIA curve, then a vertical line to the unit storage volume.

4. Multiply the unit volume times the total acreage of the drainage area and conver~ to acre-feetor cubic feet.
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GENERAL ZONES WITHIN CALIFORNIA FOR SELECTING
DETENTION/INFILTRATION SIZING CURVF.~

AREA GAGE
1 Inland Empire: West~ San Diego. Rive~ide,

Rivm~ide CitySan Bernardino Counties                       Expe.nmental Station (#7473)

2 Mojave Desert: Eastern San Diego, Riverside., San
Thermal A~.B~no, Los Angeles. Ke.m Counues
Federal Aviation

Admmislrntiou (#8892) and
Fire Station 39 (#8893)

3 Southern Coastal: Lo~ Angeles, Orange, Vemura
Los Angele-~ InternationalCountie~
~ - Weamer Service

Office (#5114)
4 Cenwal and Nonhero Coasm): Santa Barbara. San

Oakland/mi)ort -Luis Obispo. Monn:rey. Santa Cruz. Santa Clara.
Weather Servic~ OfficeSan Marco. Sa~ Francisco. Alameda. Contra

(~335)Costa. Western Solano, Napa, Mann, Sonoma,
Mendocmo, Trinity and Humboldt Counti~

5 Southern Central Valley:. Kern County
Balmrsf,,-id Airpoa.

6 Mid-Cenu.-al Valley:. Kings. Western Fresno.
Fresno A~ -Weuen~ Tulare, Western Madera, Men:~t and

Wea~er Service Office
(#3257)

7 Nor~ Central Valley: Stanislaus. San Joaquth.
Sacramento.Sacramento. Eastern Solano. Yoio. Colusa. Lake..

Weather Service OfficeGlenn, Tehama, Rutm. Western Nevada. and Yuba
Counaea (#7633)

g        Owens Va~. Mouo and Inyo CounUes             Bishop Airp~.

Weather S~-vice Office (#822)
9 Sire’a: I)el Non~ Siskiyou, Modoc. Shas~

Truck¢~ (~)043)Lassen, Plumas, Sierra, Eastern N~vada, Plac¢~,
El Dorado, Amador, CaJaveras, Tuolum¢,
Manposa, Eastern Mad~r-a. Eastern Fresno, and
East~n Tulare CounUes
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FIGURE D1. LOCATIONS OF RAIN GAGES
USED FOR SIZING DETENTION/

~/ INFILTRATION BASINS
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Bakersfield
40 Hour Detention Storage Analysis

IW

/

II

20% .........

10% ................ _._.                                                         ~

.~ 0% iOo 0 0.01 0.02 0.03 0.0, 0.0! 0.0(¯ ~ 0.0 0.0~ o o. 0.I~ ~il ~s~ S!orage Vo~e (Ac-FUAc}
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Fresno
40 Hour Detention Storage Analysis

100%-

90% .........................
-.,j

80%- -

70% ........... . ....................

60% ........

50%-

40%-

30%- _ .........

20%- - ;

10%-

0%
0 0.0: 0.02 O.O. 0.0, 0.0! 0

I.~ll Basin Storage Volume (Ac-FI/Ac)
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Oakland WSO Airpo~
40 Hour Detention Storage Analysis,

80’ ~ ~ ..

///





Sacramento
40 Hour Detention Slorage Analysis

?0%-

30%-     / ..........



Thermal
40 Hour Delenlion Slorage Analysis

! 00!

90’ - ..... .., _~ ~.._

?0’ - ~__

40%- . .

30%-
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APPENDIX E

GLOSSARY

Best Management Practices (BMPs): Includes schedules of activities, prohibitions of
practices, maintenance procedures, and other management practices to prevent or reduce the
pollution of waters of the United States. BMPs also include treatment requirements, operating
procedures, and practices to control plant site runoff spillage or leaks, sludge or waste
disposal, or drainage from raw material storage.

Catch Basin: Box-like underground concrete structure with openings in curbs and gutters
designed to collect runoff from streets and pavement.

Conduit: Any channel or pipe for directing the flow of water.

Culvert: A covered channel or a large-diameter pipe that directs water flow below the
ground level.

Discharge: A release or flow of storm water or other substance from a conveyance system or
storage container.

Effluent Limits (numeric effluent limits): Limitations on amounts of pollutants that may be
contained in effluents. Can be expressed in a number of ways including as a concentration,
as a concentration over a time period (e.g., 30-day average must be less than 20 rag/l)or as a
total mass per time unit.

Facility: Is a collection of industrial processes discharging storm water associated with
industrial activity within the property boundary or operational unit.

Industrial General Permit: A National Pollutant Discharge Elimination System (NPDES)
permit issued by the State Water Resources Control Board for the discharge of storm water
associated with industrial activity.

Inlet: An entrance into a ditch, storm sewer, or other waterway.

Illegal Discharges: Any discharge to a municipal separate storm sewer that is not composed
entirely of storm water except discharges authorized by an NPDES permit (other than the
NPDES permit for discharges from the municipal separate storm sewer) and discharges
resulting from fire-fighting activities.

Land Application: Refers to the application of wastewater, or storm water to agricultural
land.
Non-Storm Water Discharge: Any discharge to municipal separate storm sewer that is not
composed entirely of storm water. Discharges containing process wastewater, non-contact
cooling water, or sanitary wastewater are non-storm water discharges.
Nonpoint Source Pollution: Pollution that does not come from a point source. Nonpoint
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source pollution originates from aerial diffuse sources that are mostly related to land use.

Outfalh The end point where storm drains discharge water into a waterway.

Point Source: Any discernible, confined, and discrete conveyance from which pollutants
or may be discharged. This term does not include return flows from irrigated agriculture or
agricultural storm water runoff.

Pollutant: Generally any substance introduced into the environment that adversely affects th~
usefulness of a re.source.

Precipitation: Any form of rain or snow.

Pretreatment: Treatment of wastewater before it is discharged to a wastewater collection
system.

Process Wastewater: Wastewater that has been used in one or more industrial processes.

Reclaim (water reclamation): Planned use of treated effluent that would otherwise be
discharged without being put to direct us~.

Reuse (water reuse): (se¢ Reclaim)

Runoff: Water originating from rainfall and other precipitations (e.g., sprinkler irrigation)
that is found in drainage facilities, rivers, streams, springs, seeps, ponds, lakes, wetlands, and
shailow groundwater.

Runon: Storm water surface flow or other surface flow which enters property other than that
where it originated.

Significant Materials: Includes, but not limited to. raw materials; fuels; materials such as
solvents, detergents, and plastic pellets; finished materials such as metallic products; raw
materials used in food processing or production; hazardous substances designed under Section
101(14) of CERLCA; any chemical the facility is required to report pursuant to Section 313
of Title llI or SARA; fertilizers; pesticides; and waste products such as ashes, slag and sludge
that have the potential to be released with storm water discharges.

Significant Quantities: Is the volume, concentrations, or mass of a pollutant in storm water
discharge that can cause or threaten to cause pollution, contamination, or nuisance, that
adversely impact human health or the environment, and cause or contribute to a violation of
any applicable water quality standards for the receiving water.

Source Control BMPs: Operational practices that prevent pollution by reducing potential
pollutants at the source.
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V
Source Reduction (also source control): The technique of stopping and/or reducing

0pollutants at their point of generation so that they do not come into contact with storm water.

Storm Drains: Above and below ground structures for transporting storm water to streams L
or outfalls for flood control purposes.

Storm Water: Storm water runoff, snow melt runoff, surface runoff, and drainage. It
excludes infiltration.

1
Storm Water Discharge Associated with Industrial Activity: Discharge from any

2
conveyance which is used for collecting and conveying storm water which is directly related
to manufacturing processing or raw materials storage areas at an industrial plant [see 40 CFR
122.26(b)(14)].

Treatment Control BMPs: Treatment methods to remove pollutants from storm water.

Toxicity: Poisonous.

Turbidity: Describes the ability of light to pass through water. The cloudy appearance of
water caused by suspended and colloidal matter (particles).

I

I
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APPENDIX F

O
LIST OF ACRONYMS

L

AIMP Impervious Area
AINF Inf’fltration Area
APWA American Public Works Associalioa

1BAT Best Available Technology (economically available.)
BCT Best Conventional Technology (pollution control)

2BMPs Best Management Practices
CCR California Code of Regulations
CERCLA Comprehensive Environmental Response Compensation and Liability Act
CFR Code of Federal Register
CPI Coalescing Plate Interceptor
CWA Clean Water Act (Federal Water Pollution Control Act of 1972 as amended in 1987)
DCIA Directly Connected Impervious Area
DTSC California Department of Toxic Substances Control
FFIWA Federal Highways Authority
Hazmat Hazardous Material
O&M Operations and Maintenance ,~ ~
MSDS Material Safety Data Sheet

~
NOAA National Oceanographic and Atmospheric Administration
NOI Notice of Intent
NPDES National Pollutant Discharge Elimination System

5OSHA Occupational Safety and Health Administration
PAHs Polyaromatic Hydrocarbons

2
POTW Publicly Owned Treatment Works
RWQCB Regional Water Quality Control Board
SARA Superfund Amendments and Reauthorizafion Act

~
SIC Standard Industrial Classification
SPCC Spill Prevention Control and Countermeasure
SWPPP Storm Water Pollution Prevention Plan
SWRCB State Water Resources Control Board
TSS Total Suspended Solids
UFC Uniform Fire Code
USEPA United States Environmental Protection Agency )
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Pollution Prevention Information Clearinghouse
ODistribution I.Jst, February 1993

PPIC

LEnvironmental Protection Agency
202-260o1023401 M. St., SW, PM-211A
~Washington, D.C. 20460
202-2600178This list is a compilation of documents distributed by the PPIC. The Clearinghouse is a

distribution point for EPA documents and fact sheets dealing with source redaction and
1recycling. It provides a referral service for pollution prevention questions. Information on

waste minimization and the treatment of hazardous waste is available from the RCRA/

2Superfund Hotline (800-424-9346).

Order documents by checking them on the list below. You can marl this form to the PPIC, call tim
hofline, or fax requests to the numbers shown above. The following EPA documents or fact sheets
are provided at no cost, but PLEASE LIMIT YOUR REQUEST TO A TOTAL OF I0 ITEMS.
Allow 4 weeks for delivery.

� ) -- ~virv~’n=~l Pro~cm AE~’y: Environmental Lead~:rship program; pxo~ ~b~==LJamtary 15, 1993    58 FR 4802 ...... ~.-

~ PoHudon Inform~ot~ Exchange Sysu~m (PIES) Use~ Guide, Ve~ion2.1..:, :: ............. ......::.

~
Total Cost Assessrnem: Acce2em~g Industrial Pollution Prevention Through Innovativ~ Project
FinanciaJ AnaJysi~ with applicafioos to l~,e puJp and paper industri~     EPA/741]R-~

EPA DOCUMENTS

~ing the Environmental Consumer Marke~       __ The Environmental Challenge of the 1990’s:
EPA 21P-I003                       Proceedings

~ Case Studies from the Minnesota Technical
EPA/600/9-90~339

Assistance Program and the Hazardous Was~ ~ FederaJ Environmeatal Stana~ Possibly Affecting the
Reduction Pmg~-~m of Oregon: Metal F’~g Commercial Printing Indusu’y

~ Case Studies from the Polhadon l:~ve~don ~ G~idelines for Waste Re-.ducdoa and Re.cling:.
Clearinghou.~: Electr~ptatiag Metal F’mi~hing, Electropladng, Printed Circuit Board

Manufacuring
~ Case Studies from the Pollution Prevem~m

Clearinghouse: Solvent Recovery ~ Gtddeline~ for Was~ Reduction and Recycling:

Dirtctory of Stare and Local Pollution Prevention
~.~., .~# Progn-ams:. National Roundtable of Slam Pollution

__ The Next Environmental Policy: Pollution Prevention
Pr~v~ndon ~’o~"ams
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[[relevant industries within theft area of expertise. They have not been reviewed or approved by the
~,~Agency. Each category listed below contains numea’ous fact sheets.                                    ~’.

~ GENERAL POI.,LLrrION PREV~N’rION ~ FINANCL~.L
~NFORMA~ON

~ AUTOMOTrV~ REPAIR. MAIY4TI~ANC~ GUIDES FOR
SALVAGE YARDS, PAINTING. RADIATORS

~ LUMBER, WOOD PRODUCTS AND FXJRNITURE
FACILITY AUDIT CHECKLISTS

~ Cleaning
~ co~~                     ~ p~

Metal Industry PETROLEUM REFINING. ELECTRIC POWER
~ Operadag Proce, dmm GENERATION AND on CLEANUP
~ Pea’oleum Industry
~ Photoproce.s~g ~ PLASTICS AND FIBI~GI.A~$
~ Prinm0 Circuit Board
~ Radiator Rqmir ~ PRIMARY METAL 12qDUS’TRIE$ - ML~AL

F"~NISHING, MANUFA~G; $’rl~L;
~ ~CAL$ FOUNDRY

__ CIRCUrr BOARDS __ PRINTING. PUBLISHING. AND

~ COAL MI2qfNG
PHOTOPROCF.SSING

__ COOLING TOWERS

__ DRY CLEANING
__ SOLVENTS

__ ELECTROPLAT~G, MACHINE TOOLERS.
MErAL ~¢OV~Y A~D wnm Mn.Ln~O      __ WAS’m WA’mR ,.--

__ FOOD AND KINDRED PRODUL"rs. POULTRY.
DAmY. R~D SHAU~

./
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Add~ss: Phone:

,2
Industry ~ F~le~ Gov. ~ Smm and Lo~

~ ~ U~

Pollution Prevention Information Cleartnghoeae
Environmental Protection Agency
401 M. Street, SW, PM-2LLA
Washington, DC 20460
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CERI PUBLICATIONS V

The Center for Environmental Research Information (CERI) is the focal point for the exchange of
Oscien~fic and technical environmental information produced by EPA. It supports the activities of the

Office of Research and Development (ORD), i~s laboratories, and associated programs nationwide. LCERI publishes brochures, capsule and summary r~ports, handbooks, newsletters, project reports, .
and manual~ Listed below m’e a few of CERI’s publications that deal specifically with pollution
prevention. To order ¢ontac~

Center for Environmental Research Information                                   I
26 We~ Maxfin Luther King Drive
Cincinnati, Ohio 45268 2513-569-7562 513-569-7566 (Fax)

¯ Facility Pollution Prove.micro Guid~ EPA/6(X}/R-92/0~8
¯ Waste Minimization Opporumi~ Ass~ssmem Manual EPA/625/7-88/003
¯ Life-Cycle Asseasmenf: Invmm~/Guidelines and IWincipl~ EPA/600/R-92K}36

Ḡuides to l%llufon P~-vemion: Automotive Re~ Industry EPhJ625/7-91/016
¯ Guides to PoLlution l~’venfion: Auto Repair Industry EPA/623/7-91R}13
- Guides to Pollution Prevention: The Commercial Printing Indusn-y EPA/625/7-90/U08
¯ Guides to PoLlution Pmvemion: The Fabricated Metal Indus,/ EPA/625/’7-90/U06
- Guides to Pollution Prevention: Fiberglass Reinforr~ and Composite EPA/625/7-91/014

Ḡuides to Pollution l"h~vevaiom Marine Maintenance and Repair EPA/62.5/7-91R)15
¯ Guides to Pollution Prevention: Mechanical Equipment Repair Industry EPM625/R-92i008
¯ Guides to Pollut~on Pmvemion: Metal Casting and Heat Treating Indusu~ EPA/625/R-92~)09
¯ Guides to Pollu~on P~evention: Metal Hnishing Industry EPA/6~5/R-9"2/01 l
¯ Guides to Pollu~ion Pmvemion: The Paint Manufacturing Industry EPA/625/7-90/005
¯ Guides m Pollution Pmvemion: The Pes6cide Formulating Indusu’y EPhJ625/’7-90/D04
¯ Guides to Pollution Prevention: Pharmaceutical Prepar~on EPA/625/7-gl/017
¯ Guides to Pollution Prevention: Photopnx:essing Industry EPA/625/7-91/012
¯ Guides to Pollution Prevention: The Printed Circuit Boanl EPA/62.5/’7-90/D07

Manufacturing Indusuy
¯ Guides to Pollution Pmven~on:    Research and Educational Institutions EPA/625/7-90/010
¯ Guides ~o PoIlu~on Prevention:    Seh~,,d Hospital Wasle Streams

EPA/625/7-90-(X)9
"Note: additional guidance manual on Thermal Metal Working scheduled for mle.ase in 1993

2/93

R0034863



CERI PUBLICATIONS V

The Center for Environmental Research Information (CERI’) is the focal point for the exchange of
Oscientific and technical envi~nmental information produced by EPA. It supports the activities of the

Office of Research and Development (OR.D), its laboratories, and associated programs nationwide. LCE1LI publishes brochures, capsule and summary reports, handbooks, newsletters, project reports,
and manuals. Listed below ar~ a few of CEILI’s publications that deal specifically with pollution
prevention. To order contact:

Center for Environmental Research Information
26 West Martin Luther King Drive
Cincinnati, Ohio 45268                                                2
513-569-7562     513-569-7566 (Fax)

¯Facility Pollution Prevention Guide EPA/600/R-92/088
¯ Waste Minimization Oppommiry Assessment Marmal EPA/625/7..88/U03
¯Life-Cycle Assessment: Invemory Guidelines and Pt~ncipleg EPA/600/R-92/036

¯Guides to Pollution Prevention: Automotive Refinishing Industry EPA/625/7-91/016
- Guides to Pollution Prevention: Auto Repair Industry EPA/625/7-91/UI3
¯ Guides to Pollution Pmventiom The Comme~ial Printing Indusn-y EPA/62~/’7-90/008
¯ Guides m Pollution P~ventiom The Fabricated Metal Industry EPA/62~/7-90/006
¯Guides m Pollution Prevention-Fiberglass Reinforced and Composim                                      PlasticsEPA/625/7-91/014

¯ Guides to Pollution Prevention: Marine Maintenance and Repah- EPA/625/7-91/015
¯ Guides to Pollution Prevention: Mechanical Equipment Repair Industry EPAJ625/R-92/IX}8
¯ Guides to Pollution Prevention: Metal Casting and Heat Treating Industry EPA/625/R-92/IJ09
¯ Guides to PoLlution Prevention: Metal Finishing Industry EPA/6~5/R-92/01
¯ Guides to Pollution Pmventiom The Paint Manufacturing Industa’y EPA/625/’7-90K}05
¯ Guides to PoLlution Prevention: The Pesticide Formulating Industry EPA!625/7-90/004
¯ Guides to Pollution Prevention: Pharmaceutical Preparation EPA/625/’7-gliDI7
¯ Guides to PoLlution Prevention: Photoprocessing Indttstry EPAJ625/’7-91KlI2
¯ Guides to Pollution Prevention: The Printed Circuit Board EPA/625/7-90KX)7

Manufacturing IndusU’y
¯ Guides to Pollution Prevention:    Research and Educational Institutions EPA/625/7.90/DI0
¯ Guides to Pollution Prevention:    Selected Hospital Waste Streams EPA/625/’7-90-009
¯Note: additional guidance manual on Thermal Metal Working scheduled for release in 1993

2/93
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Dear Interested Colle~j~:

A group often U.S. Environmental Prot~ion Agency oIli~i.ls and Im Stale offi~i~ have
been working since J~u~y to design a new approach to su’engthening State nonpoint source
management programs, reducing Federally-imposed administrative requirements and increasing
the environmental protection afforded by the $100 million per year national nonpoint source grant
progrtm

This group has now agreed on a series ofimponant changes to the national guidance EPA
uses to manage State nonpoint source management programs under section 319 ofthe Clean
Water Act, as well as the Fedend grants States use to implement those programs. We are pleased
to provide you with a draft copy of this new national guidance so that we can benefit from your
thoughts and suggestions. This dr~ guidance is also available through the Internet st
http ://www.epa.gov/OWOW.

State nonpoint source management programs have tnatured considerably since the passage
of the 1987 Federal Clean Water Act; expe~ence in many States e~ends much further back in
history. All States now have approved nonpoint source, programs undersection 319 ofthe statute
and EPA has provided about $370 miltion in grants to States to implement these programs. We
are beginning to see environmental progress, but without question, Federal and State processes
need to be reexamined to find ways to increase the effectiveness of State nonpoint source
management programs and to speed progress towards solving our nonpoint source pollution
problems.

Our long-term vision is that all States implement dynamic, effective nonpoint source
programs designed to achieve and maintain beneficial uses of water.

To achieve this vision, we charged the State/EPA workgroup to take stock of current
EPA and State nonpoint source programs and to recommend specific improvements to EPA’s
national guidance for State section 319 nonpoint source programs and for administering the
Federal section 319 grants program. The group set the tone for the effort by adopting the~
themes for leadership:

¯ Search for opportunities - look for innovative ways to improve the program.
¯ Inspire a shared vision, enlist people in the effort.

R0034866



¯ Foster collaboration - enable ind~duals ~ organizations to act by shari~ information "~"
and providing choice.

¯ Model the way - achieve wins, unravel Ixweaucracy, pm up signposts and create
opportunities for victory.

¯ Celebrate accomplishments - recognize �ontributions that individuals make.
¯ Emphasize local, watershed-based appcoaclw~ tailored to needs. _~

Our discussions have already led to ~.veral modifications to the nonpoim source grant~ ~program. For example, most States exceed ground-water targets established in prior nonpoinl
source grants guidance, so beginning in FY 1996, EPA dropped these targets. Similarly, targeLs
were dropped for watershed resource restoration projects and national monitoring project~.
While EPA and States recognize the continuing importance ofthese activities, States will be.provided maximum flexibility in determining whether and to what extent to apply section 319
funds for these purposes. In addition, each State now has the discretion to use a small portion of
its grant to conduct specific nonpoint source-related assessments and to revise and strengthen its
nonpoint source management program.

Based on the recommendations of the workgroup, EPA has now moved beyond these
initial steps to draft new mona] guidance for the nonpoint source program. This is the basic
approach:

I. UDm’ade State Prom~am~. Beginning in Fiscal Year 1996, each State will review its nonpoint~-" "
source program and revise it ~s needed to s.~ure that the program achieves nine key program lelements. These nin~ k~le-~-~s are-described briefly in the Executive Summa~ ofthe draft
guidance and explained in more detail in Section 1Tlo.~ A program evaluation guide based on
these nine key elements is presented in Appendix A.

2. Eli~nate Competitive Grants. EPA will no longer use a competitive grants approach, ~beginning in FY 1997. Using the current ~ocation formula based upon the magnitude of
nonpoint sources and problems in each State, EPA will provide a predictable amount of funds to ~
each State contingent upon Congressionally appropriated funding levels.

3. Streamline Grant Award and Reportin_� Process¢,,i. States will have greater flexibility for                 0
directing ~,ection 319 grant funds, consistent with the State’s upgraded nonpoint source imanagement programs and with Federal law. EPA will also reduce State reporting responsibilities
and grant schedules are speeded up.

4. Reform State Oversi_~.ht by Reco_m~izin~ "Tier I Nonpoint Source State~.’: Grant award and
reporting procedures will be even further reduced and streamlined for States that have adopted all
nine key program elements and which have a proven track record of effective implementation.
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Special recognition for Tier I Nonpoint Source States will be extended by EPA’s Assi.m~                "~"
Administrator for Water and Regional Administrators, and a number of added administrative
incentives will be offered. Our goal is that all or most State~ will become Tier I Nonpoint Source
States in a few yeart

F_.PA and the States plan to follow this effort with a second, long-term effort to improve              "~
and strengthen State nonpoint source management programs even timber. We expe~t to use a .
consensus-based approach to engage a wide variety of Federal, State, Tribal, local and private.               P~
sector partners to agree upon specific ways to help States to implement their new nonpoint source
management programs, especially technical tools, assistance, monitoring, and supportive action.

We are enthusiastic about entering into ¯ new era of EPA-State partnership with the
implementation of an effective national nonpoint source program. We would appreciate receiving"
your comments and ~uggestions on our approach and on the enclosed drmq guidance by no later
than Janua~ 19. 1996: at the addresses below.

~offrey H. Grubbs, Director go.bert Z~a~m~la~dent
~Assessment and Watershed Protection Associati~r6~ State ~ Interstate Water

Division P o~tio.n~ C_.ontro~Ad _m~. "_strator~
USEPA (4503-F) ~treet, N.E. J--

Washington, D.C. 20460 Suite 910
Fax (202) 260-7024 Washington, D.C. 20002

Fax (202) 898-0929 3
Enclosure
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U.S. Environmental Protection Agency
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Washington, D.C.
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EXECUTIVE SUMMARY LThis guidance promotes a new generation of~rong partnerships between the U.S.,

Environmental l,rotection Agency (EPA) and State lead nonpoint source agencies. Our long-term
vision i~:

ALL STATES ARE IMPLEMENTING DYNAMIC AND EFFECTIVE NONI’OINT 1
SOURCE PROGRAMS DESIGNED TO ACHIEVE AND MAINTAIN BENEFICIAL

2
USES OF WATER.

To achieve this vision, EPA and State nonpoint source lead agencies haveagreed upon a
new, streamlined framework for the implementation of State nonpolnt source programs under
section 319 of the Clean Water Act. States and EPA will work together to review, revise and
implement enhanced State nonpoint source management programs that apply nine key elements of
State programs that have been developed jointly. States will have flexibility to implement their
programs in a manner that maximizes their ability to achieve our long-term vision.

Beginning in late Fiscal Year 1996, States will review and, as appropriate, revis~ nonpoint
source management programs to reflect the following nine key elements:

1. Explicit short- and long-term goals, objectives and strategies to protect surface and ground
water.

2. A balanced approach that emphasizes both State-wide nonpoint source programs and on-tbe
ground management of individual watersheds where waters are impaired and threatened.

3. The State program (a) abates water quality impairments from existing sources andCo) prevents
significant threats to water quality from present and future activities.

4. An identification ofwaters and watersheds impaired or threatened by nonpoint source
pollution and a process to progressively address these waters.

5. The State reviews, upgrades and implements all program components required by section 319
of the Clean.Water Act, and establishes flexible, targeted, iterative approaches to achieve and
maintain Beneficial uses of’water as expeditiously as practicable.

6. Efficient and effective management and implementation of the State’s nonpoint source
program, including necessary financial management.

7. Strong working partnerships with appropriate State, Tribal, regional, and local entities, private
sector groups, citizens groups, and Federal agencies.
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8. Identification of Federai lands and objectives which are not nmnaged consistently with State,~ 0
program obje~ives.

L9. A feedback loop whereby the State reviews, evaluates, and revises its nonpoint source
assessment and its management program at least every five years.

These key elements of upgraded State nonpoint source management programs are
1discussed in Section III.A of this guidance and a program evaluation guide based on those nine

key elements is presented in Appendix A.

2
Consistent with States’ implementation of stronger programs, EPA will no longer use a

COmpetitive approach to award a portion of section 319 funds. Rather, EPA will use the
allocation formula presented in Appendix G to determine the amount to be awarded to each SHe.
EPA will also be paring grants application procedures and reporting requirements to the minimum
necessary to assure that grant funds are used legally and effectively.

A State which inCOrporates all nine key elements in its revised nonpoint source
management program and which has proven a track record of effective implementation of its
nonpoint source programs will be formally recognized by the Regional Administrator and the
Assistant Ad~nistrator for Water as a Tier ! Nonpoint Source State. Tier I States will be
afforded substantially less oversight and more flexibility than Tier II States which are still

,--’-.
improving their programs to a Tier I level. Thus, while EPA has greatly streamlined the

"- ""section 319 grants program for all States, EPA is providing further flexibility to the Tier I
Nonpoint Source States with COmplete programs and proven track records. This additional
flexibility is discussed in Section III-B.                                                              ~

It is our goal that within a few years, all or most States will have improved their programs                S
to the extent that they are recognized as Tier ! Nonpoint ~ource States.

designed nonpoint source management programs. Further, EPA will focus increasingly ’on                     ~EPA’s role will increasingly be focused on helping States to develop COmplete and well-

providing appropriate technical assistance and support to States to help them implement their
approved nohpoint source management program. Within its resource constraints, EPA will                       ~
provide more sophisticated assistance such as advanced modeling and monitoring tools and design                ~
of high-qual!ty watershed projects. Where necessary and appropriate, EPA will also provide
special assistance on matters involving Federal agencies and Federal lands.

iii                                         )
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This guidance promotes a new generation of strong p~nerships ~tw~n the U.S.
Environmental Protection Agency (EPA) and State lead nonpoint source agencies. Our long.term
vision is:

1
ALL STATES IMPLEMENT DYNAMIC AND EFFECTIVE NONPOINT SOURCE

2PROGRAMS DESIGNED TO ACHIEVE AND MAINTAIN BENEFICIAL USES OF
WATER.

To achieve this vision, this guidance establishes a new, streamlined framework for the
implementation of State nonpoint source management programs under section 319 of the Clean
Water Act. States and EPA will work together to revise, approve, and implement enhanced State
nonpoint source management programs that apply nine key elements. States will have the
freedom to implement their programs in a flexible manner that maximizes their ability to acl~eve
our long.term vision, supported by a predictable flow ofnonpoint source g.r~ts from EPA.

n. INTRODUUFION

Congress enacted section 319 of the Clean Water ~,,ct in 1987, establishing a national
program to control nonpoint sources of water pollution. Nonpoint source pollution is caused by
rainfall or snowmelt moving over and through the ground and carrying natural and human-made
pollutants into lakes, rivers, streams, wetlands, estuaries, other coastal waters, and ground water.
Atmospheric deposition and hydrologic modification are also sources of nonpoint pollution.

Under section 319, States address nonpoint pollution by developing nonpoint source
assessment reports that identify nonpoint source pollution problems and the nonpoint sources
responsible for the water quality problems. States also adopt management programs to control
nonpoint sou.rce pollution and then implement the management programs. Section 319(h)
provides for’EPA’s award of grants to States to help them to implement those management
programs. Both the assessment report and management program must Be approved by EPA in
order for a Stfite to be eligible for section 319(h) funds. All States now have EPA-approved
assessment reports and management programs.

Congress appropriated the first section 319 grant funds in Fiscal Year flY) 1990. On
December 1 and 15, 1989, EPA issued interim guidance for awarding FY 1990 grant funds to the
States, including an interim planning target formula based on nonpoint source control needs.
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After soliciting and obtaining public comment, EPA issued final gnml guidance on

LFebruary 15, 1991.

The 1991 guidance served as the main national guidance for the award ofsection 319(h)
grants in FY 1991 - 1993. On June 24, 1993, EPA published a revised nonpoint source grits
guidance to include an expedited schedule for awarding section 319(h) grants, improvements to

1the process for awarding such grants, and clarifications on reporting and other requirements. This
revised guid~ce served as the basis for nonpoint source grants from FY 1994 to FY 1996.

2
States, Territories, and Tribes have made progress in tackling high priority nonpoint

source water quality problems. Projects that have received funding from section 319 grants I~ve
ranged from information and educational programs to the demonstration of innovative
technologies and watershed-based approaches to solving water quality problems. With the help ef ’
section 319 grants, States have been able to address site- and watershed-specific water quality
problems as well as to initiate and maintain State-wide nonpoint source programs.

[n recognition of this progress, representatives of EPA and State lead nonpoint source
agencies held a series of meetings in ]995 to consider fundamental changes to the nonpoint source
program. These meetings reflected the twin premises that given the increasing maturity o£State
programs, it is timely for the States to review, revise, and implement enhanced nonpoint source
management programs, and it is correspondingly appropriate for EPA to provide States with
increased flexibility to manage and implement these programs, supported by a streandined ~i
more efficient grants process.

These meetings led to initial grants policy changes that were announced in a memorandum
dated April 7, 1995, which became effective at the beginning of FY 1996. Those changes, which
continue to be reflected in this guidance, provide States greater flexibility to use a portion of their
grant funds to improve their nonpoint source assessments and upgrade their nonpoint source
management programs.

This guidance also continues the policy announced in the Ap~l 17, 1995 memorandum
that States will now have greater flexibility to set their own priorities. Specifically, several set-
asides or separate funding elements that applied in the past are now removed for ground-water
protection, watershed resource restoration, and national nonpoint source monitoring projects. The
original purposes of these set asides have been fulfilled or exceeded, so they are no longer
necessary.

In subsequent meetings, EPA and State lead nonpoint source agencies considered more
fundamental Changes to the national nonpoint source program. The results of these efforts are
reflected in this guidance.
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B. $co.� of This Guidanc~

This guidance is primarily directed towards nc~npoint source management programs’ and               L
grants administered by State lead nonpoint source agencies under section 319 of the Clean Water
Act. Territories of the United States are included by the Clean Water Act in the term "States"
and are included as States in this guidance. Properly qualified Native American Tribes may also                ,’~
administer nonpoint source management programs under section 319 of the Clean Water Act.
This guidance is not specifically directed to Tribal nonpoint source management programs,
however, but may be used for administering section 319 programs and grants with the agreement
of EPA and the eligible Tribe. Alternatively, A Tribal Guide to the State Section 319 Nonpoint’
Source Management Program (USEPA, Office of Water, September 1994) may be used.                           _

This guidance contains two components. First, it establishes a framework for reviewing,
revising, and approving enhanced State nonpoint source management programs. Second, it
establishes a new framework for the national nonpoint source grants program. This guidance will
serve as the basis for State nonpoint source management programs and for the national nonpoint ¯
source grants program, beginning in FY 1997.

This national guidance is intended to serve as the basis for a nationally consistent approach
for State nonpoint source management programs and grants. Therefore. beginning in FY 199% "
Regions.will not issue separate, supplemental ~idance specifically for State nonpoint sourc-,
~. If particular Regional circumstances require additional clarifications on a        /’~
particular issue, the Region will consult with the affected States and with EPA Headquarters on
the appropriate next steps.

As in the past, EPA’s policy Will be to award all section 319 grants under section 319(h),
in lieu of awarding separate grants under section 319(I). Thus this guidance applies to all section
319 grants. This approach will encourage integration of ground-water activities with overall State
nonpoint source control programs, while maximizing State flexibility to consider and prioritize all
causes and effects of nonpoint sources of water pollution.

C. Relationship to Other Environmental Protection Program.-

The [goal of national and State nonpoint source programs is to achieve and maintain
beneficial uses of water. EPA and the States recognize that, to achieve this goal, EPA’s and
States’ nonpoint source programs must be well integrated with other environmental and natural
resource management programs. These programs include point source programs, particularly
,~th respect to common and overlapping areas such as urban runoff, construction, inactive and
abandoned mines, animal waste facilities, and marinas; comprehensive State ground-water
protection programs; clean lakes programs; wetlands protection programs; estuary programs;
watershed planning and total maximum daily loads; and ambient monitoring programs. Moreover,
nonpoint source management programs should be consistent with the broad overarching principles
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of environmental management, including watershed protection and pollution prevention.

LAccordingly, State nonpoint source programs need to be broadly ind~ve so as to best meet
States’ w.~ter quality needs.

Beneficial uses of water are established by States, participating Tribes and othe~
jurisdictions as a part of State water quality standards adopted and approved under section 303
of the Clean Water Act. State water quality standards are dynamic in nature and are periodically
revised to reflect changes in science and law, which may in turn result in changes to the specific

2objectives and requirements in State section 319 nonpoint source management programs: Since
our vision for national and State nonpoint source programs is tied to the attainment and
maintenance of beneficial uses of’water, State nonpoint source programs must be closely
coordinated with State water quality standards programs and be periodically revised to reflect
changes in .beneficial uses.

This guidance has also been drafted to be consistent with the broad principles of EPA’semerging grants policy. This policy is reflected in an Agency-wide development of Performance
Partnership Grants and the related National Environmental Performance Partnership System. This
approach, which is beginning to be implemented in certain States in FY 1996, is designed to
provide greater flexibility to States to address their pollution problems holistically as measured by
environmental goals and indicators and to move away from a focus on specific narrowly-defined

~ outputs. In addition, it is also designed to provide for differential EPA oversight based on the -level of State performance. Both of those principles are emphasized in this guidance.

HL _NONPOINT SOURCE MANAGEMENT PROGRAMS

EPA and the State lead nonpoint source agencies agree that the national nonpoint source
program should be redesigned to create incentives and support for States to develop enhanced
nonpoint source management programs that successfully address all of the nine key elements ofen
effective State program as listed and discussed below. EPA’s approach will be to work closely
with the States and give them programmatic and technical support as they move into a more
advanced and independent level of program implementation.

A k~y feature of the new approach is to recognize and reward States that adopt nine key
program elements and which have a proven track record of’effectively implementing nonpoint
source programs. EPA intends that th, e States will be formally recognized as Tier I Nonpoint
Source States by EPA’s Regional Administrators and the Assistant Administrator for Water and
be provided benefits commensurate with their advanced level of program accomplishment. These
benefits are described in Section III-B and include priority for multi-year grant work plans,
streamlined review of grants applications, increased technical assistance, reduced reporting
requirements, and reduced EPA oversight.
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It is EPA’s goal that within the next few years, all or most States will have improved their~" 0
programs to the extent that they are recognized as Tier I Nonpoint Source States. EPA will focus

L
its available resources on helping S:ates achiev.e this advanced level of program development and
implementation.

A. ~ine Key Elements Of an Effective Stale Program

EPA and the State lead nonpoint ~ource agencies agree that the following nine key
elements characterize an effective and dynamic State nonpoint source program. Each key element
appears in bold type and is then followed by explanatory text that elaborates on the key element.
The explanatory text provides information on means by which the States may choose to
implement the key element.

All States will review and, as appropriate, revise their nonpoint source management
programs in a manner that reflects these nine key elements. States will then submit their upgraded
programs to EPA for approval. As discussed below in Sections III-B and V of this guidance,,
States that successfully incorporate these nine key elements into their programs and have a proven
track record of effective implementation will be recognized Tier I Nonpoint Source States and be
provided maximum flexibility in implementing their programs and other benefits..

1. The State program contains explicit short- and long-term goals, objectives and
,trategi. to protect surface ,nd ground w,ter.

.The State’s long-term goals are consistent with the national program vision that all States
implement dynamic and effective nonpoint source programs designed to achieve and maintain
beneficial uses of water. The shorter-term objectives consist of activities, with milestones, that
are designed to demonstrate reasonable further progress that leads to accomplishme~t of the long-
term goals as expeditiously as possible. The State program includes objectives that address
nonpoint sources of ground-water pollution. The objectives list both implementation steps and
the results to be achieved (e.g., water quality improvements or load reductions).

The State program includes long-term goals; shorter-term (e.g., 3- to 5-year)objectives
that are ped.odically updated based on progress; strategies to achieve progress towards achieving
the goals, objectives; indicators to measure progress; and annual work plans to implement the
strategies.

2. The State uses a balanced approach that emphasizes both State-wide nonpoint source
programs and en-the-ground management of individual watersheds where waters are
impaired and threatened.

The State nonpoint source management program emphasizes a watershed managementapproach and is well integrated with other important programs to protect and restore water
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quality. These include point source, ground water, drinking water, clean lakes, wetlands
protection, and national estuary programs; coastal zone programs; conservation, and pesticide
management programs; forestry programs; and cther natural resource and environmental ,
management programs.

flexibility to design its nonpoint source management program in aEachState the
manner that is best suited to attain and maintain beneficial uses of water. On-the-ground
implementation of practices and programs is the best means of reducing and preventing pollution
from nonpoint sources, but States may achieve this on-the-ground implementation by a
combination of watershed approaches and State-wide programs. Similarly, as described more
fully in key element 5 below, the State may use any combination of water-quality or technology-
based approaches it deems appropriate to make progress towards attaining and maintaining
beneficial uses of watt.

3. The State program (a) abates water quality impairments from existing $ource~ and
(b) prevent~ significant threat~ to water quality from present and future activitiea..

The program is designed to remedy waters that the State has identified as impaired by
nonpoint source pollution. Further, the program is designed to prevent new water quality
problems from present and future activities and new nonpoint sources, especially in waters which
currently meet water quality standards.

While it may take years to restore waters that are already impaired, it is also important for
States to take appropriate steps expeditiously to protect clean waters from future degradation.
State programs should place a priority on protecting waters from new nonpoint sources as soon
as possible (generally within 5 years).

4. The State program identifies waters and their watersheds impaired by nonpoint source
pollution and identifies important unimpaired waters that are threatened or otherwise at
risk. Further, the State establishes a process to progressively address these identified
waters by conducting more detailed watershed assessments and developing watershed
implementation plans, and then by implementing the plans.

The ~tgte identifies waters impaired by nonpoint source pollution based on currently
available information (e.g., in reports under sections 305(b), 319(a), 303(d), 314(a), and 320),
and revises its list periodically as more up-to-date ar.sessment information becomes available. The
State also identifies important unimpaired waters that are threatened or other~dse at risk from
nonpoint source pollution.

In addition the State identifies the primary categories and subcategories causing the water
quality impairments, threats, and risks. At 5-year intervals, the State updates the identification of
waters and their watersheds impaired or threatened by nonpoint source pollution preferably as

6
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pan of a single comprehensive State water quality assessment which inlegrates reports required ¯
by sections 305(b), 319(a), 303(d), 314(a) and 320. L

The factors used by the State to progressively address its waters may include a variety of
relevant considerations, including, for example:

¯ .human health;
¯ ecosystem health including ecological risk;
¯ the beneficial uses ofthe water;
’ value of the watershed or ground-water area to the public;
¯ vulnerability ofthe surface or ground water to additional environmental degradation;
¯ likelihood of achieving demonstrable environmental re, suits;
¯ implementability;
¯ extent of alliances with other Federal agencies and States to coordinate resources and

actions; and
¯ readiness to proceed.

- The State linksits prioritization and implementation strategy to other programs and efforts
as appropriate. Examples include total maximum daily loads, clean lakes programs,
comprehensive ground-water protection programs, source water protection programs wetlands
protection programs, national estuary programs, ambient monitoring programs, and pesticides
management programs as well as related programs administered by agricultural, forestry, ""
highway, and other agencies. In establishing priorities for ground-water activities, the State
considers wellhead protection areas, ground-water recharge areas, and zones of significant ground
water/surface water interaction.

More detailed information on priority setting is also contained in pp. 11 and 12 ofthe
December 1987 Non_~oint Source Qoidance; Setting Priorities: The Key to Nonpoint Source
Control (EPA, 1987); Selecting Priority Nonpoint Source Projects: YOU Better Shop Around
0EPA, 1989); Geographic Targeting: Selected State Examples (EPA, 1993) and Watershed
protection: A Project Focu,s (EPA, 1995). °’!
5. The State reviews, upgrades, and implements all program components required by
section 319(.b) of the Clean Water Act, and establishes flexible, targeted~ and iterative
approaches to achieve and maintain beneficial uses of water as expeditiously as practicable.
The State programs include:

o Technology-based or water quality-based programs aimed at achieving and
maintaining beneficial uses of water;,

o A mix of regulatory, non-regulatory, financial and technical assistance as needed;
and

7 ~.~ ~r--
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o Baseline programs to the extent that they are currently required by Federal or

LState law, including coastal nonpoint programs required by section 6217 of the
Coastal Zone .Act Reauthorization Ame.dments of 1990.          " -

The State reviews and upgrades the components of its approved nonpoint sour¢~
management program, including:

(I) An identification of the best measures (i.e., systems of practices) that will be ur~l to
2control nonpoint sources of pollution, focusing on those measures which the State believes will be

most effective in abating and preventing nonpoint source pollution problems. These measure~                    -
may be individually identified or presented in manuals orcompendiums, provided that they are
specific and are related to the category or subcategory ofnonpoint sources);

(ii) A identification of programs to achieve implementation of the measures, including, as
appropriate, nom’egulatory or regulatory programs for enforcement, technical assistance, financial
assistance, education, training, technology transfer, and demonstration projects. States should
establish a flexible, targeted approach to solve their water quality problems. States have the
freedom to decide the best approaches for solving the problems that they identify under key
element 4 above. These approaches may include one or all of the following:

~-~ ¯ ¯ iterative, technology-based approaches based on the best available economically

: achievable practices, applied on either a categorical or site-specific basis;

~
° water quality-based approaches aimed at meeting water quality standards directly; or

¯ an appropriate mix of these approaches.

(iii) A description of the processes used to coordinate and, where appropriate, integratethe various programs used to implement nonpoint source pollution controls in the State’,

(iv) A schedule with goals, objectives, and annual milestones for implementation at the
earliest practicable date: legal authorities to implement the program; available resources; and
institutional, relationships;

(v) Attorney General certification (if the State program is changed substantially);

(vi) Sources of funding from Federal (other than section 319), State, local, and private
sources~

(vii) Federal land management programs, development projects and financial assistance
programs (see key element 8 below)’, and

8
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(viii) A description ofthe monitoring and other evaluation programs that the State will
conduct to help determine shon- and long-term program effectiveness.

Further, State nonpoint source programs must incorporate exi.~ing baseline requirements
required by Federal or State law to the extent that they apply and are relevant. For ex~rnple,
coastal States and Territories should include or cross-reference approved coastal nonpoint source
programs required by section 6217 of the Coastal Zone Act Reauthorization Amendment= of
1990. In this manner, States can make sure that these coastal nonpoint source progran~, and
other relevant baseline programs are integrated into section 319 programs and that they are
eligible for section 319(h) grant funding, which is limited by section 319(hXl) to "the
implementation ofapproved section 319 progranm"

6. The State manage= and implements its nonpoint source program efficientl7 and
effectivel:),, including necessary financial management.

The State implements its program to solve its water quality problems as effectively and
expeditiously as possible. Timeliness is key to accomplishing environmental objectives and
demonstrating results as soon as possible. To help assure that priority water quality problems =re
addressed cost-effectively and in a timely manner, the State includes in its program a process for
identifying the critical areas requiring treatment and protection within watersheds selected for
implementation activities, and assigns the highest priority to addressing those area~.

The State employs appropriate programmatic and financial systems that ensure that
section 319 dollars are used consistently with its legal oblif, ations, and generally manages all
nonpoint source programmatic funds to maximize environmental benefits.

7. The State strengthens its working partnerships and linkages to ~ppropriate State,
Tribal, regional, and local entities, private sector groups, citizens groups, and Federal
agencies.

The State uses a variety of formal and informal mechanisms to form and sustain these
partnerships. Examples include memoranda of agreement, letters of support, cooperative
projects, sh.aring and combining of funds, and meetings to share information and ideas.

The State nonpoint source lead agency actively involves other key State and local
nonpoint source entities in the development and implementation of the section 319 management
program. R.epresentative advisory groups on nonpoint source task forces have proven effective in
many States for accomplishing these linkages, especially where they meet on a regular basis and
are managed in a collaborative and inclusive maimer.

Further, the State seeks public comment on significant proposed program changes andengages in public education activities to promote public awareness ofnonpoint source pollution
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and its solutions. The State maintains the interest and involvement ofgroups whose participation
is essential to the success ofnonpoint source projects.

8. The State identifies Federal lands and activities which are not managed consistently
with State nonpoint source program objectives. Where appropriate, the State seeks EPA
assistance to help resolve issues.

The State commits to reviewing and identifying those Federal land management programs,
development projects and financial assistance programs that are or may be inconsistent with the
State’s nonpoint source management program.

As a Federal agency, EPA has a special role to play in support of State nonpoint source
programs by working with other Federal agencies to enhance their understanding of the
significance ofnonpoint source pollution and of the need to work cooperatively with States to
solve nonpoint source problems. Where appropriate, EPA will help develop memoranda of
agreement among States and Federal agencies to help reduce nonpoint source pollution on
Federal lands and to better address nonpoint source pollution in Federal assistance programs and
development projects. In addition, where appropn’ate, EPA will assist in resolving particular
issues that arise between the State and Federal agencies with respect to Federal consistency with
the State nonpoint source management program.

9. The State periodically reviews and evaluates its nonpoint source management program
using environmental and functional measures of success, and revises its nonpoint source
assessment and its management program at least every five years.

In its upgraded program, the State establishes appropriate indicators of progress in
meeting its programmatic and environmental goals and objectives identified in key eleinent #l
above. The State also describes a monitoring/evaluation strategy and a schedule to measure
success in meeting those goals and objectives.

Appendix A presents a guide for evaluating the effectiveness of State nonpoint source
management programs, based on these nine key elements. Approaches to environmental
indicators and monitoring and described below.

a. Environmental lndicator~

States are encouraged to use several sets of measures to f;ally indicate their success in
implementing their nonpoint source programs. These include measures that indicate progress
towards achievirig and maintaining beneficial uses of water; towards long-term goals (e.g.,
installing appropriate technology at all animal waste facilities that need to be upgraded, or
implementing particular watershed projects); and towards shorter-term goals and objectives (e.g.,
successfully implementing a particular technology).

10
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Appendix B contains an illustrative set of indicators that can help the States and the public
gauge the progress and success of their programs. States may identify and use other indicators
that are most relevant to their particular nonpoint sot’rce problems, programs, and projects.
However, States are encouraged to use environmenta! endpoints as indicators to the greatest
extent feasible, so that the State and the public may best recognize the State’s progress in
addressing water quality problems in terms that are most relevant to the public’s concerns. In
addition, as discussed in section IV-D of this guidance, States must include in its annual reports at
ieas~ the three measures of progress that are identified in section 319(h)(! !), including
~mplementation milestones, available information on reductions in nonpoint .source pollutant
ioadings, and available information on improvements in water quality.

EPA is currently developing a broad strategy for the use of environmental indicators for its
various environmental programs, including its water programs. The list in Appendix B, while
providing moi’e detail on indicators that are of particular relevance to State nonpoint source
programs, is consistent with the environmental indicators adopted nationally by EPA to measure
progress towards environmental goals.

b. Monitoring in Watershed Projeet~

Appropriate monitoring of watershed project implementation is an essential tool to enable
States to identify nonpoint source pollution problems and to evaluate nonpoint source program
effectiveness. First, States need to identify sources, document the effectiveness of individual
measures and BMP systems, and develop watershed-level strategies to prevent and control
nonpoint source pollution. Second, in the case of watershed projects intended to demonstrate a
new or innovative technical or instiiutional approach to resolving nonpoint source water quality
problems, monitoring is needed to developing the information and data necessary to demonstrate
the project’s effectiveness and the applicability of the approach elsewhere¯ Third, monitoring is
needed to help States meet the annual reporting requirements of section 319(h)(l !), especially
information on reductions in nonpoint source pollutant loading and improvements in water
quality. Therefore, an appropriate type of monitoring should be considered for watershed
projects funded with section 319 grants.

Major watershed projects should include some form of monitoring to evaluate
effectivenes’~. Watershed implementation plans should include clearly stated monitoring
objectives and an evaluation strategy making clear what the State expects to learn as a result of its
evaluation of the project. The evaluation approach may be tailored to the specific project, based
on factors such as the project’s size and objectives. Approaches that can be used to meet the
project evaluation needs include ambient water quality monitoring (e.g., edge-of-field, small
watersheds, multiple watersheds, in-lake, in-aquifer monitoring), beneficial use assessment (e.g.,
biological/habitat assessment, attainment of water quality standards), implementation monitoring
(e.g., auOits, activity tracking, geographic information system tracking of land use and land
management), model projections, and photographic evidence. Ambient monitoring and beneficial
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use assessment tracking should be included for projects wherever feas~le.

While g;tates may use section 319(h) grant funds for monitoring activities for particular
watershed projects, States are encouraged to also explore other approaches to conducting
monitoring. For examples, the U.S. Geological Survey and the National Oceanic and
AtmosphericAdministrationholdan array of ambient data and can provide support for various
monitoring activities, and volunteer monitoring programs are a useful resource in many States.

�. National Monitoring Program

To provide a credible national documentation of the feasibility of controlling and
preventing pollution resulting from nonpoint sources, and to improve technical understanding of
nonpoint source pollution and the effectiveness of nonpoint source control technology and
approaches, EPA has established a more rigorous and standardized monitoring framework tim
can be used for a representative subset of watershed projects funded under section 3 ] 9. This
monitoring will be continued for this subset of selected watershed projects for appropriately long
periods oftime eg., 6-10 years. States are strongly encouraged to conduct intensive water
quality monitoring of one or more projects within the State as pan of this national evaluation.

EPA has developed a framework for selecting national monitoring projects, issued
guidelines for minimum monitoring activities, and developed software for managing and reporting
data (see Appendix H for references). A number of high-quality national projects have been
selected across the country through a rigorous but collaborative process involving the State the
EPA Region, and EPA Headquarters. A small number of additional high-quality monitoring
projects will be selected in future years using the same collaborative process. For all project~,
EPA provides specialized technical support in’project development, monitoring de.sign, data
management and analysis, and reporting. From time to time, and in close collaboration with
relevant States and project managers, EPA will publish progress reports and results.

Prior to Fiscal Year 1996, a small set aside was provided from section 319 grants for these
national monitoring projects. Beginning in FY 1996, this set aside was eliminated along with all
other discretionary set asides. Therefore, States are now strongly encouraged to give priority to
projects in the National Monitoring Program. By the nature ofnonpoint source pollution, long
term monito~ring results are crucial to determine successes and BMP effectiveness, which in turn
requires sustained year,to-year funding. For those not familiar with this program, a list and
descriptlon of the national monitoring I " ,;ects ~s available from EPA.

B. Tier I Nonpoint Source Stat~

EPA and the designated State lead nonpoint source agencies agree that EPA’s
administration of section 319 grants should reflect different levels ofcapability and
accomplishment among States. A two-tiered structure will be used.

12

R0034884



DRAFT--DECEMBER 13, 1995

A State which incorporates all nine key elements in its revised nonpoint source
management program and which has proven a track record of effective implementation of
its nonpoint source programs will be formally recognized by the Regional Administrator
and the Assistant Administrator for Water as a Tier I Nonpoint Source State. Tier I States
will be afforded substantially less oversight and more flexibility than Tier II States which m’e still
improving their programs to a Tier I level. Thus, while EPA has greatly streamlined the ~ection
319 grants program for all States, EPA is providing further flexibility to the Tier I Nonpoint
Source States with complete programs and proven track records.

The following chart summarizes the key differences that will distinguish Tier I Nonpoint
Source States from Tier II States.

:~.

~TIER I NQNPQINT SOUR(~E STATE£       .TIER II NONPOINT SOURCE STAT!~

1.    Recognition by EPA A~stant
Administrator for Water and the
Regional Administrator

2̄.    Full allotment
2. Full allotment

3. EPA and State place priority on 3. Grant work plans negotiated annuallydeveloping multi-ye~- grant work
~ plans "

4. Minimal EPA review of grant work
4. Detailed EPA review of grant work

.~: plans
plans. If there are problems, EPA

~. continues to work with State prior to
awarding the full grant amount.

5. Amount and frequency of reporting 5. Baseline reporting in accordance withreduced to minimum
Section IV-D of this guidance

6. Reduced intensity and frequency of
6. Normal EPA oversight in accordanceEPA oversight. EPA broadly

with this guidance.. EPA conductsreviews States’ ,~elf-assessments,
detailed periodic assessments.performance, and environmental

progress¯ Greater deference to State
judgement.

7.    EPA focuses on providing advanced       7.    EPA provides basic technical and

R0034885

I



V
DRAFT--DgCEMBER 13, 1995 O

technical expertise and assistance other ~ssistance, e.g., developing
Lgood watershed projects

8. Senior EPA managers assign greater 8. Senior EPA managers assign norm~
priority to helpin8 States resolve priority to helping States resolveissues and problems on Federal lands issues and problems on Federal lands

1and with Federal agencies and with Federal agencies

9. EPA-State differences and issues are 2

elevated to more senior management _
levels

It is our goal that within a ~’ew years, all or most States will have improved their programs
to the extent that they are recognized as Tier ! Nonpoint Source States.

The EPA Regional Ol~ce will determine whether a State should be recognized as a Tier !
Nonpoint Source State, based on a timely and collaborative process involving the State and EPA
Headquarters. !~ormation, questions and issues will be discussed and shared among all these
pa~ties. EPA’s reco~tion will be provided by the Regional Administrator and the Assistant
Adn~nistrator for Water, accompanied by a public announcement and explanation.

Once ~ State has been recognized as a Tier I Nonpoint Source State, it will retain ~
status unless EPA determines that it no longer qualifies. Using the timely and collaborative                    ~
process described above, the EPA Kegion will review a State’s Tier I status every few years as
needed to assure that the nonpoint source management program continues to include all nine key
elements and that it maintains a proven track record or" implementation.

EPA’s role will increasingly be focused on helping States to develop complete and well-               S

designed nonpoint source management programs. Further, EPA will focus increasingly onproviding appropriate technical assistance and suppor~ to States to help them implement their                S

approved nonpoint source management programs. Within its resource constraints, EPA will
provide more sophisticated assistance such as advanced modeling and monitoring tools, and
sound design of’high-quality watershed projects. Where necessa~j and appropriate, EPA will also

~w~provide special assistance on matters involving Federal agencies and Federal lands.
U

A ~undamentai principle ofthis guidance is that States should have the flexibility to use
section 3 ] 9 grant ~unds in a manner that they determine will best implement their nonpoint source
management programs effectively to achieve the vision established at the beginning of this

-~
guidance and to achieve the specific goals and objectives established in their State nonpoint

f"
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source management programs. Moreover, EPA and States will continue to reduce administrative
responsibilities to the lowest level possible to assure that the funds are being used effectively and
in a legally’appropriate manner.

1..G_e.neral Approach I0 Awardin~ F~nd.

Beginning in FY 1997, EPA will no longer use a competitive process for awarding section
319 grants. Rather, EPA will use the allocation formula presented in Appendix G to determine
the amount to be awarded to each State (this formula remains unchanged from previous guidance
but may be updated in the future to reflect up-to-date statistics). Each year, the Congressional
appropriation for section 319 will be multiplied by the applicable percentage presented in
Appendix G to determine each State’s allocation for that year. As soon as the annual section 319
appropriation is made by Congress, EPA Headquarters will immediately notify the EPA Regional
offices of each State’s allocation, and the Regions will immediately notify the States.

Consistent with historical practice, EPA will contint~e to award all appropriated section
319 funds under section 319(h) and will not award separate grants under section 319(I), "grants
for protecting ground water quality’. Ground-water protection projects and activities will
continue to be funded under section 319(h).

2. Exz~editcd Schedule

In FY 1994 and I995, EPA and the States gradually expedited the section 319 grants
award schedule to provide for awarding the grants by February i: This guidance further expedites
this schedule over FY 1997 and 1998. By FY 1998 at the latest, the schedule ~11 provide for
award ofthe grants by October l, thus making the 319 award date compatible with the October !
date used to award water pollution control grants to States under sections 106 and 604(b) of the
CWA. The schedules for FY 1997 and for FY 1998 and beyond are presented in Appdndix D.

A primary advantage of further expediting the section 319(h) grant award process is to
bring section 319 grants into a cycle consistent with other State grant programs for water,
especially funding under sections 106 and 604(b) of the Clean Water Act. These grant programs
initiate planning in the Spring based on the President’s budget request for the next fiscal year.
Several other advantages for expediting the 319(h) grant award schedule include:

¯ ability to use grant funds in the same year in which they were appropriated; avoiding
missing an entire construction season and/or cropping season;

¯
maintaining momentum and enthusiasm for implementation projects at the local level; and

15
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LA few States may determine that it is in their best interest or in"-,asible not to combine
section 319 and other grants and not to expedite their grants award schedules. In that case, the
Region and State may agree on a different schedule, but in every case, this different schedule
should be based on an open, collaborative discussion and be based on the needs o£the State.                   1

In all cases, Federal funds need to be put to work expeditiously, so States are strongly
2encouraged to expedite award schedules.

The following process will generally be used to award all section 319 grants. However,
Tier I Nonpoint Source States will be accorded priority for negotiating multi-year work plans,
which will further reduce administrative costs for those States. (Note:Please see AnDendix D for
~he schedules for this six-step proc¢.~.)                                  --

" ~�.P...I.: EPA provides a planning target to each State. ’
¯ ~,~�.IL~: States submit draft grant applications.

Each State will submit a draft grant application, including a draR work plan. As part of’the draft work plan, each State should submit a brief(3-4 paragraph) introductory narrative                    ~
explaining the State’s strategy for using section 319 funds in the current fiscal year.

Each Region will work closely and collaboratively with each State at this stage .to promote             S
the development and submission of high-quality work plans that: (1) conform to all applicable
legal requirements of section 319, 40 CFR Part 31, and 40 CFR Part 35, Subpart A; and (2) are
consistent with the goals, objectives and priorities in the State nonpoint source managementprofram.                                                                               S

Work plans should briefly but clearly describe each task, the funding to be used to
accomplish each task, and the outputs to be produced by performance of the task. This will not                ~0
only assure th’at the State and EPA have shared expectations, but will also assure that the State’s               @~"
subsequent performance can be assessed objectively. Outputs for tasks should always be
quantified, as described below in Section IV-C and ,~,ppendix B.

Work programs for lengthy projects (i.e., multi-year projects) should include both interimmilestones and final dates for completion of’tasks. Interim milestones should be sufficiently
frequent to assure timely performance throughout the project period, so that the State can identify
problems and correct them expeditiously.                                                               ~
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¯ ~¢P.J_: Regions conduct their reviews of State applications

"" O
The Region will review each State’s application and meet or conduct a telephone

Lconversation with each State to resolve any technical or administrative issues. Following this
collaboration, Regions should provide a written reply. The Regional response should include
written comments on the State’s application, paying particular attention to applicable legal
requirements and its consistency with the goals, objectives, and priorities established in the State
management program. The written reply should also include any agreements reached with States
concerning additional steps the State will take to become a Tier I Nonpoint Source State.

2For Tier I Nonpoint Source States, the scope of EPA Regional reviews ofgrant ¯
applications will be more limited than Tier II States, and be more deferential to State judgements,
priorities, and chosen means of implementation. For Tier I States, EPA’s review of the section
319 nonpoint source grant applications will focus primarily on assuring that it meets legal
minimums and that it does not contain significant errors.

¯ ~�.P..~: States submit final work plans and grant applications to EPA Regions

After receiving the Region’s response, the State will then complete and submit final work
plans. Final watershed implementation plans should be included for any watershed projects to be
conducted with grant funds. Appendix C lists the elements that should generally be included in
watershed implementation plans. Outputs for tasks should always be quantified as described
below in Section IV-C and Appendix B of this guidance.

~ Regions award grants

Each Region will review its States’ final work plans. Ira State’s work programs meet all
applicable requirements, the Region will award the final grant as quickly as possible. Where
issues remain, the Region will elevate discussions to more senior management levels quickly to
achieve a satisfactory resolution of the problem. In the unlikely event that funds cannot be fully
awarded to a particular State, they must be returned to Headquarters for reallocation by August 1
of the fiscal year for which funds are appropriated.

¯ t.~_C.p_~: States obligate funds

States will obligate the awarded funds as quickly as possible and conduct funded activities
according to the schedules in approved work plan. EPA has interpreted section 319(h)(6) to
provide that section 319(h) funds granted to a State shall remain available for obligation by the
State for one year from the grant award. For example, grant funds awarded to a State on
December l, 1996, remain available for obligation until December 1, 1997. The amount of any
such funds that cannot be obligated by one year from the grant award shall be available to EPA
for granting to other States, Regions should include grant condition language calling for the grant .                 .)
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Orecipient to award all proposed contracts and interagency agreements within one year a~ter the

L
8rant award.

The term "obligate" does not mean to "expend." It means that the State must commit the
section 3 ] 9(h) funds to be expended, EPA defines an "obligation (by a recipient)" as "the amount
of funds which a recipient legally earmarks for expenditure through orders placed, payrollz,
subagreements awarded, travel authorizations, ~d other transactions."

4. Multi-Year Work Pla~-~-
2

EPA and Tier I Nonpoint Source States will place priority upon developing multi-year
work plans for section 319 grants. For example, the State may wish to present a three-year work
plan which would guide the State’s grant activities for the next three years. This work plan, wheo
approved by EPA, would not have to be resubmitted and reapproved except to the extent that the
State wishes to change it to address new circumstances. This approach will reduce paper work
and will improve the State’s ability to engage in long-term planning and implementation with
respect to both programmatic activities and specific watershed projects. These Tier I States will,
however retain the option ofdevelopin8 aspects of their programs or projects on an annual basis
where it deems appropriate.

Tier II Nonpoint Source States may also work with EPA to develop multi-year work plant
for certain components oftheir grants. However, until a Tier II State is recognized as a Ti~ I
State, it is likely that most of its activities will require a more careful evaluation by I~PA and that a
new grant work plan will be required for the coming ye~z.

Bo~

Section 319 grant funds are ~o be directed towards the vision that all States implement
dynamic and effective programs designed to achieve and maintain beneficial uses of water.
Approved State nonpoint source management programs provide the framework for determining
what activities are eligible for funding under section 319(h). Therefore, States may use section
319 funds for nonregulatory or regulato~ programs for enforcement, technical assistance,
financial assistance, education, training, technology transfer, demonstration projects, and
monitoring to assess the success of specific nonpoint source implementation projects. Certain
lake restoration and remediation activities are eligible for funding under section 319(h), to the
extent that they are nonpoint source-related and included in an approved State nonpoint source
management program.

1. Revisin M’ana emen! Pro rams and Asgessmen

In addition to the eligible activities listed above, States may use section 319 funds toupdate and ret’ocus their State nonpoint source management programs and nonpoint source
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assessments to improve program effectiveness. To assist States in these efforts, States may use~

Oup to 20 percent of their section 319(h) funds or $25o,ooo, whichever is less, to update and refine
their programs and assessments. L

In refining their programs to reflect the most pressing needs and highest-priority water
quality problems in the State, States may need to carry out additional activities and analyses.
Based on the key elements of State programs that are described in the preceding section of this

7
guidance, program revisions that may be supported with section 319 grants include: establishing
appropriate indicator and milestones to gauge program progress; developing total maximum daily
loads and other watershed.scale strategies to reduce nonpoint source pollution; focusing on

2determination of the most effective measures and practices to abate or prevent nonpoint pollution;
strengthening links with Federal land management agencies; developing enhanced processes to

_involve public, private, and Federal partners in the design and implementation of State nonpoint
source management programs; and instituting systems to assess program effectiveness and n~ke
appropriate revisions.

In addition; States may need to carry out a number of activities that have generally b~
associated with nonpoint source assessments. For example, States may require additional
assessment work either as part of specific watershed projects, or as part of an overall Statewide,
regional, or ecoregional effort. Such additional assessment work will enable States to more
clearly identify and prioritize their nonpoint source problems, evaluate the effectiveness of their
nonpoint source management programs, and measure progress toward environmental goals.        . ~’~’~

2..Grou n d-Water X~tivi~ti,~,

Ground-water activities are eligible for section 319(h) grants to the extent that they are
identified directly in the State’s nonpoint source management program or through incorporation in
the management program by reference to the State’s Ground-Water Protection Strategy or
Comprehensive State Ground-Water Protection Program. If such activities are not currently
included in the State’s nonpoint source management program, the program should be amended to
include them.

3. .Urban Storm Water Rungfr

Section 319 funds may be used to fund any urban storm water activities that are not
specifically required by a draft or final NPDES perm:t. EPA has issued several regulations
defining what activities are subject to the NPDES permit requirements of section 402(p)(2) of the
CWA. The most significant of these was the publication of permit application requirements in
November 1990 for "Phase I" storm water dischargers, that is, municipal separate storm sewers
serving large or medium-sized populations (greater than 250,000 or 100,000 people,
respectively), and storm water discharges associated with industrizi activity. See 55 FR 47990.
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EPA is currently in the process of determining what storm water discharges will be

Lcovered by "Phase If" of the storm water program. Until EPA issues regulations specifying what
additional storm water discharges are subject to NPDES permit application requirements, States
may use section 319(h) funds for those urban storm water discharges that are not addressed by
existing, Phase I storm water program requirements. These include both Phase It discharges as
well as aspects of Phase I activities that support but do not directly implement activities required

7by Phase I permits.

2EPA and the States recognize the benefits of integrating nonpoint source funds and storm
water activities as much as is legally allowable. Listed below are a variety of urban runoff"
management activities that could be eligible for section 319(h) funding.

¯ Technical assistance to State and local Storm water program~;

¯ Monitoring needed to design and evaluate the effectiveness ofimplem~ntation strategies;

¯ Best management practices for pollution prevention and runoffcontroi (except for BMPs
required by a draft or final N’PDES permit);

¯ Information and education programg

¯ Technology transfer and tr~,.ining; and ""~

¯ Development and implementation ofregulations, policies, and local ordinances to address
~s~orm water runoff. (These may apply to areas covered.by N’PDES permits, provided thatthe regulations, policies and ordinances apply to non-permitted areas as well.)                     S

Historically, urban storm water management control efforts have focused on water
drainage problems i.e., water quantity. Now many storm water control BMPs are designed to                --control both water quantity and water quality. Section 319(h) funds may be used to assist in the             b

incremental funding of certain water quality components of such practices, except as described
below.

Section 319(h) nonpoint source control funds may not be used to implement specific                ~
requirements of draft or final hrPDES storm water permits, nor to implement permit application
requirements of EPA’s storm water reg +-ion.,. For example, section 319(h) funds may not be
used to meet permit application requirements such as mapping storm water systems, ider~tifying
illicit connections, characterizing storm water discharges, or monitoring required by permits.
Section 319(h) grant funds may not be used to pay for BMPs or "end of pipe" treatments which
are required as part of a draft or final NPDES permit.

These prohibitions are based on the statutory limitations on the use of section 319 funds,             ---

2O
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Oincluding Congressional intent that these funds be used to address nonpoint sources, rather than

permitted point sources. Congress determined that permitted point sources (other than publicly
Lowned treatment works that obtained construction grants under section 212 of’the CWA) would

geaerally comply with NPDES peru, it requirements without Federal financial assistance.

4. Abandoned Mine Land?

As in the case of’urban storm water regulated by N’PDES permits, many abandoned mine
land reclamation projects that are designed to protect water quality are eligible for section 319

2funding, ~ section 319 funds may not be used to implement specific requirements in a draft
or final NPDES permit. For example, section 319 funds cannot be used to build treatment                        -

~ systems required by an NPDES permit for an inactive mine, but they may be used to fund a
¯ variety of other remediation activities at the same mine. Examples of fundable activities include:

~ ¯ Remediation of water pollution from abandoned mines that have not yet been issued a
~ draf~ or final permit;
?

, ¯ Remediation of water pollution from portions ofabandoned mine sites that ar~ not
covered by a draft or final permit;

¯ Mapping and planning remediation at abandoned mine land sites;

¯ Monitoring needed to design and evaluate the effectiveness of implementation strategies;~-"
¯ Technical assistance to State and local abandoned mine land programs;

¯ Information and education programs;

~ ¯ Technology transfer and training; and

¯ Development a~d implementation of’policies to address abandoned mine lands.

C..C. riteria That Apidv to the Award of Section 319 Gran~

Section 319 grants must meet certain statutory, regulatory and other administrative
criteria that have been established to assure that section 319 funds are used in a fiscally prudent
re,tuner. All section 319 grants must be consistent with applicable provisions of EPA’s general
grant regulations, 40 CFR Pan 31, Part 35 Subpart A, and the Agency’s guidance on Performance
Pannership Grants. The most importar.t of these criteria are discussed below.

¯ I. The Work Plan Must Demonstrate That Each Funded Element Will Implement SpeciE,;,
:¢tivifie;; Identified in lh¢ Approved Management Progran~
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Section 319(he of the CWA provides that section 319(he grants are to be trade "for the Lpurpose of assisting the State in implementing st’ch rr.’magement program." The grant wo~
program must therefore "implemez,t" ;.he approved nonpoint source management program; each
funded program activity or project will in fact lead to accomplishment of identified management
program objectives. Grant work plans should link the funded activities.or projects to the relevant

1element or elements of the States nonpoint source management program. (Specific ground-water
protection activities that are not described in the nonpoint source management program ~re

2eligible if the activities are included in a State’s Ground-Water Protection Strategy or
Comprehensive Program, and the State’s nonpoint source management program makes referenc�
to these documents or programs.) Work plans should also indicate which State and local agencie~
are responsible for implementing each project or activity..

¯ 2. Section 319 Grants Must be Awarded as Continuing Environmental Program Gr~u~

All section 319(h) grants should be awarded as continuing environmental program grant=,
consistent with 40 CFR,, Part 35, Subpart A. Section 319(h) grants have some unique
administrative characteristics i.e., multi-year vs. one-year budget and project periods, which =re
different from other EPA continuing environmental grant programs.

Unlike most other continuing environmental grants, section 319(h) grants are not requiredto be closed out annually. Regions are encouraged to award new continuing environmental
program grants each year rather than to add funds to an existing State grant through amendments..              ~
This should allow for greater program accountability over the multi-year duration ofthase grants.
The Regions must also ensure that all existing State grants are properly closed out at the
conclusion of the project period.

3. The Non-Federal ~;har¢ Must Be At Least 40 Perce~;

Section 319(h)(3) provides that the Federal share shall not exceed 60 percent of the                  S

management program implementation cost and shall be made on the condition that the non-
Federal share is provided from non-Federal sources. The match need not be on an item-by-item
basis, but rather should be a single figure that covers the entire non-Federal share ofthe costs for              !3
implementat~an activities. The non-Federal match does not need to be contributed at the time of             ~
the grant award but the funds must be contributed in a timely manner as needed to meet the
schedules established in work plan milestones. EPA Regions must verify that grantees have
satisfied the match requirements upon review and submittal of the grantee’s final financial status
report.

¯ 4..~ection 319 May Provide Cost Sharing to Individuals Only in the Case Of
Demonstration Projects
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Section 319(h)(7) provides that States may use section 319(h) funds to provide financial
Lassistance to individuals only if the costs are related to implementing "demonstration projects."

This provision indicates that Congress did not intend for section 319 funding to be used for
general cost sharing to individuals to support the implementation of BMPs. However, this does
not mean that a project may be funded only in one location. A similar approach may need to be
demonstrated in many locations to indicate ~ts wKlespread utility in a variety of hydro-geological
and sociological settings. Moreover. projects should be demonstratio~ in a variety of locations so
that they may in fact be demonstrated meaningfully to others who may wish to avail themselves of

2the same approaches used in the projects. ,.

In particular, EPA does not believe that Congress intended to preclude the funding of
demonstration watershed projects that may require cost-sharing a particular practice or set of
practices at a number of sites within the watershed in order to demonstrate the overall
effectiveness of the adopted approach in solving the water quality problem.

¯ 5. States Must Maintain their Level of Effort

Section 319(h)(9) of the CWA requires any State applying for section 319 grants to establish
and maintain its aggregate annual level of State nonpoint source pollution control expenditures for
improving water quality at the average level of such expenditures in FY 1985 and 1986. This is
referred to as the State’s "Maintenance of Effort" (MOE) requirement. States should establish

(" [, .~.their FY 1985 and 1986 level and annual levels based on expenditures by the lead State agency or
agencies responsible for the State’s nonpoint source pollution control activities. Federal funds
may not be included in calculating the MOE base level.

o Calculatiori of expenditures is based on activities ofthe State lead nonpoint source
agency or agencies responsible for the State’s nonpoint source pollution control
activities, not on what might be termed related activities of other State agencies
with primary missions other than nonpoint source control. For example, if the
State water quality agency and agricultural agency both have specific nonpoint
source water quality control programs, these should be counted in the MOE. State
soil conservation programs having water quality improvement or maintenance as a

¯ primary objective also should be included in a State’s MOE.

o The MOE base level or annual level cannot include the MOE or matching
expenditures for other Federal programs, such as sections 106, 319, 2050X5),
314, and 117.

o Determination of whether the State expenditures meet the MOE level for purposes
of awarding a section 319(h) grant will be based on the grantee expenditures
projected in the grant application. (The State will report whether it has met its
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MOE requirements in its final Financial Status Report at the end of the budget
year.)

See memorandum Nonpoint Source FY-8~,-39, issued by EPA’s Office of Watt" on
July 12, 1988 for additional guidance regarding MOE~.

¯ 6. Administrative Costs Funded by Section 319 Funds May Not Exceed 10% of

l~rsuant tO section 319(h)(12), administrative ~st$ in the form of~lari~, ov~rl~l, or
indirect costs for services provided and charged against activities and programs canied out with
the grant shall not exceed ]0 percent of the grant award. The costs of’implementing enforcement
and regulatory activities, education, training, technical assistance, demonstration projects, and
technology transfer are not subject to this ]imitation.

¯ 7. The State Must Demonstrate Satisfacto~ Pro~ ,e~

Section 3 ] 9(h)(8) provides that no section 319 grant may be made unless EPA determines
that the State has made satisfactory progress during the previous fiscal year in meeting the
schedule of milestones specified by the State in its nonpoint source management program. The
Region will determine, based on review of annual reports, other documents and discussions with
the State, whether the State’s progress for the previous fiscal year was satisfactopl.

D. Reoortins~ Requirements to be Included in all

All section 319(h) grants are subject to EPA’s general grant regulations, 40 CFR Parts 31
and 35, which specify a variety of basic grant reporting requirements for awarding grants to States
and localities. The unified grant regulations, 40 CFR Part 31.40 in particular, outline a range of
administrative reporting requirements, including performance and financial reports.

Section 3 ]9(h) contains additional provisions relating to reporting. These include: (])
section 3 ] 9(h)(] 0), ’which authorizes EPA to request information, data and reports as necessary
to determine a State’s continuing eligibility to receive section 319 grants~ and (2) section
319(h)(] l), which requires States to report annually on their progress in meeting milestones, and
to report available information on reductions ofnonpoint source pollutant Ioadings and on
improvements to water quality through implementation ofnonpoint source management
programs.

Regions and States should work together to assure that appropriate reporting
requirements are incorporated into each grant, either through specific grant conditions, or within
the actual work program document (see Appendix F for generic grant condition language. The
specific reporting requirements reflected in that language are discussed immediately below). The
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Regions and States are encouraged to assess the effectiveness ofthe repo~ting process and
determine annually if adjustments or modifications are necessary and mutually beneficial.

In general, reporting should be sufficiently detailed to enable a reviewer to ascertain
whether outputs and milestones are being achieved on schedule, to identify any problems that may

developing carrying out tasksinthe grant work plan, to identify corrective actions to
address such problems expeditiously, and to adequately account for all Federal funds expended.

1. Basic Reporting Requiremen~

Recipients of funds awarded under section 319(h) of the CWA are required by applicable
laws and regulations to provide information to EPA under the following reporting categories
described below: (a) performance reports; (b) nonpoint source program progressgrant reports;
and (c) financial status reports.

Grantee Performance Reports. 40 CFR section 31.40(b)(l) requires States to submit
performance reports on the status of section 319(h) grants. In general, States should submit these
reports on a semi-annual basis by a date agreed to by the Region and the State. An abbreviated
two or three page report per grant Should generally suffice to meet this requirement. Tier I
Nonpoint Source States should submit performance reports only once per year.

In addition, final reports are due 90 days after the expiration or termination ofgrant
support, pursuant to 40 CFR Part 31.

Performance reports should include at a minimum:

o Performance/Milestone Summary: A listing of major program and project
accomplishments for the period (based on the project and program milestones or
commitments contained within approved work plans, grant agreements, or special
conditions/agreements), as well as progress made toward meeting future
milestones. (The State may accomplish some o~: all of this reporting
requirement through its annual report discussed below.)

o " Slippage Reports: Provide reasons for delays in meeting scheduled
milestones/commitments and discuss what actions (State, Federal or other) will be
taken to resolve any current or anticipated problems.

o Additional pertinent information including, when appropriate, analysis and
explanation of cost overruns, unanticipated events/consequences, etc.
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Nonpoin/Source Progress Reports. Section 319(hXl 1) of’the CWA requires States to

Lreport annually on progress in meeting nonpoint source management program milestones, and
report available information on reductions in nonpoint source loadings and on improvements in
water quality resulting from program implementation. EPA suggests that this information be
provided in the following streamlined format:

I. A brief summary of progress in meeting approved milestones, and to the extent
information is available, summary of reductions in nonpoint source Ioadings and

2improvements in water quality that have resulted from implementation of the State’s
nonpoint source management program.

2. A matrix displaying milestones from the current year for the approved State program
with the following information for each milestone:

a. Applicable project or program
b. Brief description of project or prognun
c. Scheduled project completion date
d. Percent completed

3. A brief discussion of the extent to which Federal agencies, lands and activities within
the State are supporting the State in meeting approved milestones.

4. To the extent information is available, reductions in nonpoint source Ioadings achieved.

5. To the extent information is available, the amount of improvement in water quality
(including aquatic habitat quality) as the result ofnonpoint source program activity. ,

6. Where information is not yet available under items 4 and 5 above for waters or
watersheds where implementation is being assisted, surrogate measures of environmental
progress should be used and progress should be reported in terms of the degree or
percentage of completion of the project.

In the past, some States have chosen to include additional information in their annual
report, using’~he report as a means of assessing progress to date and the need to modi~, the                 ~’~
program; providing case studies of particular projects; and conveying information to a broader
audience on the activities being conducted by the State. States and Regions may agree to
continue to include such additional information, as a supplement to the basic information required
by law. States may wish to include the following types of information in their reports:

1. Listing of further actions necessary to achieve CWA goals, including any
recommendations for future EPA programs to control nonpoint source pollution.
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2. Briefcase studies ofany particularly successful nonpoint source control efforts.
(In November 1994, EPA published Section 319 Success Storics~ providing
information on the effectiveness of a variety of State programs and projects in each
State. EPA intends to continue to pubhsh success stories periodically to help
broadenpublicunderstanding of the accomplishment of this program. States that
choose to include success stories in their annual reports would thereby assist EPA
in this effo.rt.)

~ 3. Slippage reports providing reasons for delays in meeting scheduled milestones~

~ 4. Information on increases in public awareness ofnonpoint source pollution and
~ public involvement in addressing it.

5. Copies of products produced by the State program (e.g., outreach materials or
BMP documents).

Financial Status Reports. 40 CFR Section 31.41(b) requires grantees to submit financial
status reports using Standard Form 269 or 269(a) to report the status of funds under each grant.
In general, financial status reports should be required semi-annually. In the case ofTi~ I
Nonpoint Source States, financial status reports should be required only annually. Final financial
status reports are due within 90 days after the expiration or termination of the grant agreement.

2. Reporting Procedures and GRTS

The Regions are encouraged to work with their States to design reporting procedures that
will promote e~ciency and reduce unnecessary duplication of work. For example, States could
choose to prepare a consolidated annual report that satisfies both requirements for both annual
performance reports as well as the annual section 3 ! 9(h)(l 1) progress report requirement. In
addition, the Regions should explore ways to coordinate and synchronize the submittal of
performance reports of other EPA programs managed within the same State office, e.g., sections
106, 104Co)(3), 305(b), and 604(b).

EPA has developed a computerized system, the section 319 Grants Tracking and
Reporting System (GRTS), for use by States and EPA for managing and reporting data on section
319 grant. The GRTS system is broad and flexible. ~;tatcs are required to use GRTS 0nly to
report the ~pecific nationally mandated data elemen,s listed in Appendix G. These consist of the
bare minimum of information needed by EPA to track State grants implementation nationally and
regionally. However, State are encouraged to use GRTS more broadly to meet reporting
requirements such as the grantee performance reports submitted pursuant to 40 CFR section
31.40(b)(l) as discussed above. States may also wish to use GRTS for internal reporting and
project tracking purposes.
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The GRTS system currently contains four basic levels of grantee information:

(D basic information such as grantee name, grant amount, date of award and amount
of matching State funds;

(2) project descriptions, schedules, and individual project .costs;
(3) project milestone data companng pcoposed schedules with actual events; and
(4) sub-milestones which further dehneate milestone information.

Since GRTS is an official reporting vehicle for programs or projects conducted by States
under section 319(h) grants, its implementation is itself eligible for funding under section 319.
Regions and States should work together to ensure that the States are provided sufficient
resources in their 319 grants to meet these reporting requirements and management support
needs. Examples of GRTS system support needs include: providing adequate sta.q’support;
purchasing of necessary ADP equipment, materials, and supplies; EPA mainframe acce~
capability; and attending GRTS system conferences and training.

3. Reporting and Record keeping for Sub-State Organizations

Just as the grant agreement specifies outputs and milestones to be achieved by the States,
States should assure that agreements with sub-State organizations specify outputs, milestones,
and reporting and record keeping requirements in memoranda of agreement, contracts or other
appropriate documents.

Wherea sub-grantee providing a portion of the State’s match, the State shouldwill
ensure that adequate records are kept with respect to that portion. 40 CFR Section 31.41(a)(2)
specifies that grantees shall not impose more burdensome requirements on sub-grantees than they
are subject to themselves.

’
V. ~IANAGEMENT AND OVERSIGHT OF SECTION 319{’h) GRANTS

As part of its improvement of both the 319 grants program and other EPA grants
programs, EPA will use a differential oversight approach that reduces oversight for Tier I
Nonpoint SOurce States and focuses attention and assistance on other States. In all cases, EPA’s
approach will emphasize cooperative partnerships based upon EPA’s and States’ mutual goal of
implementing dynamic and effective na’~,,.al n~npoint source programs designed to achieve and
maintain beneficial uses ofwater.

Regions should strive to use uniform approaches in conducting their evaluations of State
programs, progress and problems. To assist Regions in preparing for and conducting their State
program reviews, Appendix A contains an outline of evaluation criteria that may be considered by
Regions and States in conducting the reviews. Regions should provide a written outline to States
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in advance of any States program evaluation. States are encouraged, but are not required, to
provide written responses to the Regions in advance ofthe reviews.

For Tier I Nonpoint Source States, EPA will rely primarily on the State’s own self-
assessment, based on the outline presented in Appendix A and supported by the various reports
outlined in Section IV-D above. EPA will review the self-assessment and State reports, and then
contact the States ifEPA desires additional information. EPA will meet with Tier I States to
discuss the State’s progress in implementing their nonpoint s~urce management programs only
once every two or three years, unless particular issues arise that warrant more frequent meetings.

For Tier II Nonpoint Source States, in addition to reviewing the State’s reports, EPA will
meet with the State at least annually to discuss the State’s progress in implementing its program.
Appendix A will be used as a basis for evaluating the progress made by the State in reviewing,
upgrading, and implementing its nonpoint source management program. EPA and the State will
also discuss ways in which EPA can better assist the State during the forthcoming year in
implementing the State’s program. Types of assistance to be considered include support for State
efforts to assess water quality problems; support for State design and implementation of
watershed projects; technical assistance to help the State monitor the progress and results of "
watershed projects; and assistance in the development of outreach tools.

Subsequent to its annual meeting with a Tier ]] State, EPA will produce a report, with
State input and review, that assesses the progress and problems experienced by the State in
implementing its program during tl:.e preceding year. This assessment will also include EPA’s
evaluation of the State’s progress towards becoming a Tier I Nonpoint Source State.

When evaluation results show that grant and contract provisions have not been
substantially achieved, the State and Region should work cooperatively to take corre~:tive action.
If’performance by the State is poor, the Region may be required to determine that the State has
not made "satisfactory progress" under section 319(h)(8) and to deny the State’s grant application
the following year. Other forms of corrective action are described at 40 CFK 31.43.

Where a State lead nonpoint source agency is providing EPA grant funds to other State or
local agencies to carry out the terms ofa nonpoint source grant, the lead agency remains
responsible for all outputs in its section 319(h) work program. Thus, ira local agenT has
difficulties performing particular funded activities, the Region should work with the State lead
a~,ency to resolve the problem.

VL GRANTS TO INDIAN TRIBE~

This guidance is not specifically directed to Tribal nonpoint source management
programs, however, but with the agreement of EPA and the eligible Tribe this guidance may be             ~,.~._.
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used for administering section 319 programs and grants. Alternatively, A Tribal Guide to the
State Section 319 Nonpoint Source Management Program (USEPA, Office of Water, September
1994) may be used.

’,

Section 518(0 states that the Administrator may reserve for Indian Tribes treated as Stat~
not more than one-third of one percent of the amount appropriated for any fiscal year under
section 3 ]9(j) f,or section 319(h) and (I). EPA intends to continue to make one-third of’one
percent of each appropriation available for3 lg(h)grants to Tribes.

To be eligible for such grants, Tribes must meet the requirements in section 518(e) of the
Clean Water Act, 40 CFR ]30.6(d) and 130. ]5, as well as applicable provisions of,40 CFR P~rt
35. A succinct explanation of the new streamlined approach for Tribes to be treated in
substantially the same manner as States are treated for purposes of obtaining various types of
financial assistance is presented in 59 FR 13814-18 (March 23, 1994). A step-by-step guide for
Tribes seel~ng section 319 grants is presented in A Tribal Guide to the Section 319(h) NonDoint
Source Grant Pro~m (EPA 84 I-S-94-003, September 1994).

Tribes, like States must have EPA approved nonpoint source assessments and
management programs in order to be eligible for section 319(h) grants, Though all portions oftbe
assessment must be completed in order to be approved by EPA, the Agency may approve a
portion of a Tribes’ management program. Once a portion is approved, a section 319(h) grant can
be awarded for those portions of the management program that have been approved by the
Agency. EPA encourages Tribes that are currently unable to develop complete nonpoint source
management programs, to focus on their highest priority nonpoint source problems and develop
approvable portions ofnonpoint source programs to address those problems. In addition,
sections 106 and 104(b)(3) funds are available to Tribes for developing assessment reports;
section 106 funds may also be used to develop management programs. Technical assistance with
the development of assessment and management programs is available from EPA.

Indian Tribes are required to meet the matching and maintenance-of-effort requirements
under section 319(h)~ however, if a Tribe can demonstrate financial cause, the Federal share of
319(h) funds can be increased to 90 percent. In addition, Tribes may use in-kind contributions to
meet matching requirements.

’
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APPENDIX 4

SUGGESTED OUTLINE FOR ASSESSMENTS OF STATE PROGRAMS

The following suggested outline is designed for use by States and EPA Regional offices in
evaluating the progress being made by States in reviewing, updating, revising, and implementing
their State nonpoint source programs. The outline reflects the nine key program elements of
successful State programs presented in Section III-A of this Guidance. The outline below breaks
these elements down into component parts that will assist reviewers in evaluating State program
effectiveness in achieving these nine program elements.

This outline may be used as a guide by Tier I Nonpoint Source States for their self-
assessments (see Section IV-A of this guidance) and by any other State that chooses to conduct a
self-assessment, as well as by EPA Regions that conduct assessments of State programs. Regions
and States choosing to use this outline may wish to tailor the components of particular elements
to ensure that they most appropriately addresses particular regional or State needs.

1. The State program contains explicit short- and long-term goals, objectives, and
strategies to protect surface and ground water.

i            o State program includes a vision statement.

o State has specific long-term goals that are linked to its vision and are directed towards the
expeditious achievement and maintenance of’beneficial uses of water.

o State has specific short-term (e.g., I-5 year) objectives, expressed as activities, that are linked
to its goals.

o State has identified measures and indicators that will be used to assess the State’s success in
achieving its goals and objectives.

o State has~identified specific, expeditious milestones for its activities.

o State has identified implementation steps and the expected effects of those steps on its water
resources.

2. The State uses a balanced approach that emphasizes both State-wide nonpoint source
programs and on-the-ground management of individual watersheds where waters are
impaired and threatened.

A1
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o Annual work plans contain nonpoint source implementation actions directed at both specific
Lpriority watersheds and activities of a State-wide nature,

o State tracks both State-wide aclivities and watershed projects.

o State has institutionalized its program beyond the annual implementation of 3 lg-funded                 I

activities and projects.

o State uses an integrated watershed approach for assessment, protection and remediation that is2
well integrated with other water or natural resource programs.

3. The State program (a) abates water quality impairments from existing sources and (b)
prevents significant threats from present and future activities.

o State has comprehensively characterized water quality impairments and thieats throughout the
State which are caused or significantly contributed to by nonpoint sources.

o State has comprehensively characterized those water quality impairments and threats that are
likely to be caused by new nonpoint sources.

o State program addresses all significant nonpoint source categories and subcategorie~.

o State program is designed to remediate existing sources ofnonpoint source pollution that
identified in its assessments.

o State has identified specific programs to protect against future impairments by new sources.

4. The State program identifies waters and their watersheds impaired by nonpoint sourte
pollution and identifies important unimpaired waters that are threatened or otherwise at
risk. Further, the State establishes a process to progressively address these identified
waters by conducting more detailed watershed assessments and developing watershed
implementation plans, and then by implementing the plans.

o State w~iter quality assessments (including those pefformed under section 305(b), 319(a),
303(d), 314, and others), along with analysis of changing land uses within the State, form the
basis for the identification of the State’s planned no=,point source activities and projects.

o State activities focus on remediating the identified impairments and threats, and on protecting
the identified at-risk waters.

o State has provided for pubic participation in the overall identification of problems to
addressed in the State program, and in the establishment of a process to progressively address
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these problems.                                                            ~"

: Lo State nonpoint source priorities are communicated to, consistent with, and reflected in
program planning and implementation activities by other water resource management agencies
operating within the S~te.

o State revises its identification ofwat~’~ ~nd revisits its process for progressively addressing
1these problems periodically (e.g., once ~ :5 yem).

$. The State reviews and upgrades all program components required by section 319(b) of 2
the Clean Water Act, and establishes flexible, targeted, and iterative approaches to achieve

-and maintain beneficial uses of water as expeditiously as practicable. The State programs
include:

o Technology-based Or water quality-based programs aimed at achieving and
maintaining beneficial uses of water;,

o A mix of regulatory, non-regulatory, financial and technical assistance as needed;
and

o Baseline programs to the extent that they are currently required by Federal or
State law, including coastal nonpoint programs required by section 6217 of the
Coastal Zone Act Reauthorization Amendments of 1990.

The State includes in its program and implements the following eight items:

oo Identification ofthe measures to be used to control nonpoint sources of pollution,
focusing on those measures which will be most effective to address the specific types of
nonpoint source pollution prevalent within the State (manuals or compendiums of best
management practices will usually suffice, provided that they are specific and are related
to the category or subcategory of nonpoint sources);

oo Identification of programs to achieve implementation of the measures;

oo Processes used to coordinate and, where appropriate, integrate various programs
used to implement nonpoint source controls in the State;

oo A schedule with goals, objectives, and annual milestones for program implementation;
legal authorities to implement the program’, available resources; and institutional

. relationships;

oo Attorney General certification (if program is changed substantiaily);
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oo Sources of ~unding from Federal (other than 319), State, local, and private sources;
L

oo Ide,tification of Federal programs and projects that the State will review for their
effects on water quality and their consistency with the State program; and

oo Monitoring and other evaluation programs to help determine short- and long-term
program effectiveness.

26. The State manages and implements its nonpoint source program efficiently and
effectively, including necessary financial management.                                                 _

o The State’s plans for watershed projects and State-wide activities are well-designed, with
sufficient detail to assure effective implementation.

o The State’s watershed projects focus on the critical areas, and critical sources within those
areas, that are contributing to nonpoint source problems.

State implements its activities and projects, including all tasks and outputs, in a timely manner.

o State has established systems to assure that the State meets its reporting obfigntiom.

o State utilizes the C-~ants Tracking and Reporting System effectively.

o State has developed and uses a fiscal accounting system capable of tracking expenditures of
both 319 funds and non-Federal match.

source project~ include appropriate monitoring and/or environmental in’dicators toO Nonpoint
gauge effectiveness.

7. The State strengthens its working partnerships and linkages with appropriate State,
Tribal, regional, and local entities, private sector groups, citizens groups, and Federal
agencies.

o The Stai’e uses a State-wide nonpoint source advisory group, including representatives of
Federal, State, and local agencies, private sector groups and citizens groups, to make
recommendations regarding program direction, project selection, and other similar aspects of
program administration.

o The State program specifies procedures to provide for periodic public input into the program.

o The State effectively incorporates a variety of organizations and interests into its

k,,,)
implementation of nonpoint source activities and projects.

A4
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o The State uses its partnerships effectively to avoid the transfer of problems smon8
environmental media.

g. The State identifies Federal lands and activities which are not managed consistently
with State nonpoint source program objectives. Where appropriate, the State seeks EPA
assistance to help resolve issues.

o The State reviews Federal financial assistance programs, development projects, and other
activities that may result in nonpoint source pollution for consistency with the State program.

o The State works with Federal agencies to resolve potential inconsistencies between Federal
programs and activities and the State programs.

o Where the State cannot resolve Federal consistency issues to its satisfaction, it requests EPA
assistance to help resolve the issues.

o The State coordinates with Federal agencies to promote consistent activities and programs,
and to develop and implement joint or complementary activities and prognuns.

9. The State periodically reviews and evaluates its nonpoint source management program
using environmental and functional measures of success, and revises its nonpoint source
assessment and its management program at least every live years.                                                                 .

o The State has and uses a process to periodically assess both improvements in water quality
and new impairments or threats.

o The State uses a feedback loop, based on monitoring and other evaluative information, to
assess the effectiveness of the program in meeting its goals and objectives, and revises its
activities and tailors its annual work plans, as appropriate, in light of its review.

o Using its feedback loop, the State periodically reviews and assesses the goals and objectives
of the nonpoint source management program, and revises the program as appropriate in light of
its review....

o The State’s annual report successfully portrays the State’s progress in meeting milestones,
implementing BMPs, and achieving water quality goals.
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~APPENDIX p

INDICATORS OF PROGRESS AND SU(~(~ESS

To measure the progress and success of their nonpoint source programs, Statea will
generally need to use at least three sets of measures. These include measures to indicate progress
towards (1) the State’s overall water quality vision of achieving and maintaining beneficial u~ of
water, (2) the long-term goals set by the State in its program (e.g., installing appropriate
technology at all animal waste facilities that need to be upgraded, or implementing particular
watershed projects) and (3) the shorter-term goals and objectives set by the State (e.g.,
successfully implementing a panicui~ technology).

The following list illustrates measures which States may choose from or add that will help
the States and the public measure the progress and success of their programs. States may identif7
and use other indicators that are most relevant to their nonpoint source problems, pro~ms, and
projects. However. States must at least use the three measures of progress that are identified in
~¢cti0n 319(’h)(l 1). i.�,, implementation miiest0nes, available information on reductions in
K0.~oint source pollutant Ioadings. and ~vailabl¢ information on improvementl; in wpter quails,.

Further, well-designed State programs will usually include several appropriate measures
from each of the categories set forth below for each of their projects or program activities. For
overall program status and trends, States will generally include measure 1 .A. below as part of
their section 305(’0) reports.

The categories below are approaches which have been successfully used as water-quality
and implementation measures, as well as measures of enhanced public education, awareness and
action. They are presented as examples, not requirements, and should be used as starting points
for discussion.

I. Water Quality Improvement from Nonpoint Source Con~rplI .

a. N’umber (or percentage) of river/stream miles, lake acres, and estuarine and coastal
square miles that fully support all designated beneficial uses.

b. Number (or percentage) of’fiver/stream miles, lake acres, and estuarine and coastal
square miles that come into compliance with one or more designated uses (e.g., a river segment
that is neither fishable nor swimmable becomes fishable), or with one or more numeric water
quality criteria (e.g., achieves a criterion for phosphorus while continuing to exceed a criterion for
nitrogen).
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c. Demonstrable improvements in relevant surface and ground water quality parameters.

d. Demonstrable improvem-.nts in biological or physical ,~rame~ers (e.g., increase indiverse fish or macroinvertebrate populations, or improved riparian areas or other measures of

e. Opening of previously closed shellfish beds

f. Lifting offish consumption advisories)

g. Prevention of new impairments (e.g., number of river miles removed from the
"threatened" lists, or number of miles of high-quality waters protected).

2. ~onooint Sour~’¢ Pollute, n{ Load Reduction

a. Reductions in pollutant Ioadings (e.g., by pounds or percentage) from nonpoint souw, es
in impaired/threatened watersheds.

b. Reductions in pollutant loadings (e.g., by pounds or percentage) from nonpoint sources
in priority watersheds identified by the State.

c. State-wide reduction in pollutant Ioadings from nonpoint sources.

d. In the case of new activities (e.g., land develop~,~ent, road-building, timber harvesting,
and construction of new or significantly expanded animal waste facilities), prevention or
minimization of new loadings, and/or offset of new loadings by reductions from existing sources.

e. Reductions in frequencies, or prevention of increases, of peak flows in developing or
developed areas.

3. !mvlementation or Nonpoint Source (~gn{r9!,

a. Number of measures implemented in watersheds of impaired/threatened waters (e.g.,
number of on-the-ground practices implemented tha~ reflect, for example, the "best practicable"
approach to solve the identified problem.) .

b. Percentages of"needed" measures implemented in watersheds of’impaired/threatened
waters (e.g., where watershed analysis has shown the need to implement measures at 20 sites,
annual progress in implementing a watershed project can be shown by the number of BMPs
installed.)

c’. Combination of 2.b and 3.b.

B2
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d. Number of approved or certified plans written to address, e.g, erosion and uxlirne~
Lcontrol, storm water, nutrient management, or pest management.

e. Percent of watershed covered by plans described in item 3~1     ’

f’. Percent of.£acilities covered by plans described in item 3d.
1

g. Statistically.based survey or’implementation rates, based on periodic "compliance
2.SU~."

h. Percent of’priority ground water addressed by nonpoint source controls.

4. Publi~ Edu¢stlon. Aw~,renesso and A~i~-

a. Participation rates in education programs specifically directed to solving particul~"
nonpoint source pollution problems.

b. Statistically-based survey of’public awareness, knowledge, and action to measure
changes in attitudes and action over time.

c. Participation rates in various nonpoint source activities, such as citizen monitoring and ¯
watershed resource restoration activities.

d. Participation rates in various public awareness and education efforts.                            ~
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APPENDIX C                                        ~’.

ELEMENTS OF A WELL-DESIGNED WATFRSHED IMPLEMENTATION PLAN

A well-designed plan for a successful watershed implementation project typically includes the
following:

1.    Define the Problem                                                                ~’~

¯ Identification ofwater a_uality threat or pr0~lcm - Information is provided on
whether the water resource is threatened or its use is impaired from the nonpoint                   -
source assessment report, 303(d) list, 305(b) report, or a consolidated State water
quality assessment report. A State’s comprehensive State Ground Water
Protection Program or ground water protection strategy may also be a useful
sources of information.

¯ ~ - The approximate size ofthe critical areas to be treated is identified
on a map and quantified. The critical areas are of an appropriate size to ensure
that the measures implemented will have a significant impact on restoring or
protecting desigilated beneficial uses within the watershed.

2.    Build a Project Team and Public Support ~ "

respon~ibiliti¢~ - Roles and responsibilities of agencies activeInstitutionalroles and
within the watershed are identified, regardless of funding source. Where possible,
one agency at the local level is identified as the lead agency for the watershed

¯ Jnformation/¢ducation and public participation component - The nonpoint source
watershed plan documents how interested and affected publics are or will be
involved in the selection, design and implementation of the watershed project.
Additionally the educational activities to be conducted in the watershed project are
identified, including a schedule. The project also includes a plan for

: communicating lessons learned to other areas of the State through the Statewide
nonpoint source information and education program.

3. Set Goals and Identify Solutions

.Nonpoint source control objectives - The nonpoint source watershed plan
describes what is expected to be accomplished in a two tO five year period.
Objectives relate t all the identified water quality problems, are quantitative, and
make progress towards achieving implementation of technology-based measures or          ~--
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achieving or maintaining State water quality standards. For example, where water
Lquality standards are violated and a 75 percent reduction is needed to

attain/maintain water quality standards, an objective m:ght be to reduce fecal
coliform loadings to a waterbody of 75 percent.

4.    Implement Controh ~_

Implementation schedule - A schedule describing the location and type of BMPs 2and programs to be implemented within the watershed and the time of"
implementation are provided within the plan. .-

5. Measure Success

¯ Monitoring and evaluation - Utilizing the project goals identified in the work plan,
the plan should also provide an appropriate monitoring component to evaluate
effectiveness, including ambient effects monitoring, beneficial use assessments, and
environmental indicators (see Section II-A of this guidance and Appendix B).
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¯ SCHEDI~LE FOR ISSUANCE OF SE(~I’ION 319~h~ GRANTS

FY97 FY 98 & BEYOND .~_

EPA issues brief national 3/!/96 3/1
guidance including annual
planning targets (for planning
purposes the President’s
request level will b¢ assumed)

States submit draft work plans 6/1 511
to F..P.A g ions
EPA Regions provide r~spons¢ to 7/15 6/15
work plans

States submit final work plans 9/15
and grant applications to.
EPA Regions

Regions approve workplans 11/i 5 10/!EPA
and award grants
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L
C, ENERIC GRANT ~ONDITION ESTABLISHIN(~

~;TATE REPORTING REOUIREMENTS             ’

The recipient (name of State laad nonpoint source agency) agrees to comply with all
reporting requirements required by EPA regulation and guidance. All reporting in/’ormation will
be submitted according to the schedule(s) required in the Parts 31 and 35 regulations and in
national guidance. The three basic reporting categories include: Grantee Performance Report=
[40 CFR~ Part 31.40(b)(l)]; Nonpoint Source Progress Reports [CWA, section 319(h)(! 1)]; and
Financial Status Reports [40 CFI~ Part 31.41 (b)].

The recipient agrees to use the Agency’s Grants Reporting and Tracking System (GRTS)
to provide all nationally mandated data elements listed in Appendix F of the national nonpoint
source grants guidance (citation). Failure to comply with the above ref’erenced reponin8
requirements may result in a disruption of grantee funding and/or early termination of the gnmt
agreement(in accordance with 40 CFK, Part 31.43.
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L
APPENDIX F

NATIONALLy MANDATED DATA ELEMENTS UNDER SE~TION 319                   ~,~
GRANTS REPORTING AND Ti~,ACKING SYSTEM {GRTS~

Data Element Nam~

Work Program Received Code/Date

Work Program Approved Code

- NVS Functional Category

N’PS Waterbody Type (includes ground-water)

NPS Hydrologic Unit Code ,~.. [.

- NPS Budget 319(h) Funds "

- NPS Project Title

- NPS Quality Assurance Plan Approved Code/Date

-, NVS (Project) Start Code/Date

NPS (Project) Completion Code/Date
--
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.STATE 319 GRANT ALLOCATIONS

Amount of
Allocation

Percentage of (Assuming
National 31.9 $100M

State e~_~gLoJ3 allocation total allocation)

ALABAMA AL 4 1.9591 $1,952,617
ALASKA AK 10 . 1.2160 $1,212,026
ARIZONA AZ 9 1.6400 $1,634,599
ARKANSAS AR 6 1.9638 $1,957,342
CALIFORNIA CA 9 5.3280 $5,310,372
COLORADO CO 8 1.2635 $1,259,327
CONNECTICUT CT 1 0.9761 $972,854
DELAWARE DE 3 0.7159 $713,586
DIST. OF COL. DC 3 0.6235 $621,434
FLORIDA FL 4 3.9116 $3,898,739
GEORGIA GA 4 2.3338 $2,326,097
HAWAII HI 9 0.7705 $767,910
IDAHO ID 10 1.2339 $1,229,794
ILLINOIS IL 5 4.1105 $4,096,964

..~, INDIANA IN 5 2.2400 $2,232,621
IOWA IA 7 2.2843 $2,276,769
KANSAS KS 7 1.8454 $1,839,306
KENTUCKY KY 4 1.7093 $1,703,663
LOUISIANA LA 6 2.4293 $2,421,324
MAINE ME 1 1.1702 $1,166,308
MARYLAND MD ¯ 3 1.3321 $1,327,699
MASSACHUSETTS MA 1 1.3524 $1,347,964
MICHIGAN MI 5 2.9196 $2,909,963
MINNESOTA MN 5 3:4481 $3,436,678
MISSISSIPPI MS 4 1.9164 $1,910,078
MISSOURI MO ¯ 7 2.3082 $2,300,543
MONTANA MT 8 1.3219 $1,317,524
NEBRASKA NE 7 1.8197 $1,813,673
NEVADA NV 9 0.8491 $846,325
NEW HAMPSHIRE NH 1 0.7623 $759,786
NEW JERSEY NJ 2 1.6638 $1,658,328
NEW MEXICO NM 6 1.2204 $1,216,340
NEW YORK NY 2 3.3943 $3~383,064
NORTH CAROLINA NC 4 2.3227 $2,315,001
NORTH DAKOTA ND 8 2.4119 $2,403,984
OHIO OH 5 3.0328 $3,022,763’,-~’ OKLAHOMA OK 6 1.5799 $1,574,679

G1
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OREGON OR 10 1.3838 $1,379,187
PENNSYLVANIA PA 3 2.9372 $2,927,541
RHODE ISLAND RI 1 0.6762 $673,986
SOUTH CAROLINA SC 4 1.5586 $1,553,445
SOUTH DAKOTA SD 8 1.6342 $1,628,790
TENNESSEE TN 4’ 1.5906 $1,585,324
TEXAS TX 6 4.7356 $4,719,996
UTAH UT 8 0.9173 $914,264
VERMONT VT 1 0.7387 $736,243
VIRGINIA VA 3 1.9651 $1,958,653
WASHINGTON WA 10 1.9176 $1,911,233
WEST VIRGINIA WV 3 1.1002 $1,096,604
WISCONSIN Wl 5 2.5844 $2,575,893
WYO M I N G VVY 8 0.9741 $970,847
GUAM GU 9 0.2695 $268,651
N. MAR. NM 9 0.2695 $268,651
PAC TT "IT 9 0.2695 $268,651
PUERTO RICO PR 2 0.5585 $556,697
AMER. SAM. AS 9 0.2695 $268,651
VIR. IS. VI 2 0.2695 $268,651

G2
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*The weighting for Ot~e~ Ftctors is bued on the tUoc~km a~q~ Na~ at.t.uides have ~ ~ ~ ~ ~ ~ ~ AJ a ~It, the
sum of ~� wrightmg for Oth~ F-,-tom iJ unity.                                                                                                    :~

NOTE: These facton ire uacAm~ged from EPA’s current fonaul,.
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APPENDIX H
L

SELECTED I~EFERENCES

U.S. Environmental Protection Agency, Office of Water, 1993. Guidance SDecifvina Mana=ement
Measures for Sources of Nonpoint Pollution in Coastal Waters. Washington, D.C. -     -

’ 2U.S. Department of Commerce, National Oceanic and Atmospheric Administration and U.S.
Environmental Protection Agency, 1993. Coastal Nonpoint Pollution Control Pro_tram: Pro_m"an~

" Development and Approval Guidance. Washington, D.C., 82 pp.

U.S. Environmental Protection Agency, Office oflnformation Resources Management, 1995.
Grants Information and Control System Nonpoint Source Subsystem Users Manu~_!. Washington,
D.C.

U.S. Environmental Protection Agency, Office of Water, Office of Wetlands, Oceans and
Watersheds, August 1991. Watershed Monitoring and Reporting for Section 319 Natio..1
Monitoring Prqiect~, Washington, D.C.

U.S. Environmental Protection Agency, Office of Water, Office of Wetlands, Oceans and
Watersheds, 1990. Nonpoint Source Monitoring and Reporting Requirements for Watersh_,~

"-" I"Implementation Gr~n~. Washington, D.C., 29 pp.

U.S. En~,ironmental Protection Agency, Office of Water, September 1994. Section 319 National
Monitoring Pro~.m Projects: 1994 Summary_ Repot.

Environmental Protection Agency, Region X, October 1993. Monitoring Protocols to
Evaluate Water Oualitv Effects of Qrazing Management on Western Rangeland Streom~, Seattle,
Washington, 203 pp.

U.S. Environmental Protection Agency, Office of Water, January 1992. Managing Nonpoint
Source Pollutionl Final Report to ~ongress On Section 319 of the Clean Water ACt (1989)~
Washington, D.C., 197 pp.

U.S Environmental Protection Agency, Office of Research and Development and Office of
Water, 1992¯ The National Rural Clean Water Program Symposium, 10 Years of Controlling
Agricultural Nonpoint S0uree Pollution: The R(~WP Experienc¢: Washington, D.C., EPA/625/R-
92/006, 400 pp.

U.S. Environmental Protection Agency, Office of Water, Office of Wetlands, Oceans and
Watersheds, 1990. Rural Clean Water Program: Lessons Learned from a Voluntary_ Nonpoint
Source Control Experiment. Washington, D.C., 29 pp.
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U.S. Environmental Protection Agency, Office of Water, Office of Wedands, Oceans and                  "~"
Watersheds, 1989. Rapid Bioassessment Protocols for Use in Streams and Rivers: Benthic
Macroinvertebrates and Fish. Washington, D.C.

U.S. Environmental Protection Agency, Office of Water, Office of Wetlands, Oceans and
Watersheds, December 1987. Nonpoint Source Guidance. Washington, D.C., 47 pp.                       I

U.S. E~vironmental Protection Agency, Office of Water, September 1994. A Tribal Guide to the             P~
Section 319(h) Nonpoint Source Grant Program Washington. D.C.

U.S. Environmental Protection Agency, Office of Water, November 1994. Section 319 Succe~                   -
Stories: A Close-Up Look at the National Nonpoint Source Pollution Control Program
Washington, D.C., 128 pp.

U.S. Environmental Protection Agency, Office of Water, September 1992.
Funding of Nonpoint Source Control Pro~ams. Washington, D.C.

U.S. Environmental Protection Agency, Office of Water, August 1993. Summary_ of Current
State Nonpoint Source Control Practices for Forestry. Washington, D.C., 203 pp.

U.S. Environmental Protection Agency, Office of Water, August 1993. Water Ouality Effects
and Nonpoint Source Control for Forestry: An Annotated Bibliography. Washington, D.C., ....
241 pp.                                                                                        ~

U.S. Environmental Protection Agency, Region VIII, July 1993. Managing Change: Livestock
Grazing on Western Riparian Area~, Denver, Colorado, 31 pp.

U.S. Environmental Protection Agency, Office of Water, April 1995. ~leaner W~ter Through              ~
Conservation. Washington, D.C. 59 pp.

U.S. Environmental Protection Agency, Office of Water, September 1991. Seminar Publication:             ~
Nonpoint Source Watershed Workshop. Washington, D.C., 209 pp.

Metropolitan Washington Council of Governments, March 1992. A Current Assessment of                ~
Urban Best Management Practice~: Techniques for Reducing Non-P0int Source Pollution in the
Coastal Zone. Washington, D.C., 127 op.

Metropolitan Washington Council of Governments, October 1992. Design of Storm water
Wetland Systems. Washington, D.C., 133 pp.

Center for Watershed Protection, January 1994 (reprinted Jan. 1995 by the Terrene Institute).
The Stream Protection Approa~;h.                                                            .

R0034920



DRAFT--DECEMBER 13, 1995

Northern Virginia Soil and Water Conservation District, ./uly 1994. Developing Successful
Runoff‘Control Programs for Urbanized Area,~. Fairfax, Virginia, 94 pp.

Terrene Institute, August 1994. Fundamentals of’Urban Runoff’Management: Technical ~
a " l~lt[.%~. W~hington, D.C., 302 pp.
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U.S. Environmental Protection Agency, Office of Water, Office of Wetlands, Oceans, ~md
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Reporting for Section 319 National Monitoring Program Project~ Washington, D.C.

U.S. Environmental Protection Agency, Office of Water, 1992. Nonpoint Source Management
System. NPSMS Version 3.01 User’s.Guide. Washington, D.C.
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e) Review of Industrial Storm Water Pollution Prevention ,L

Plans (BNPPPs)

AS part of the permittee’s inspection program for industri~l
facilltles covered by an indivldual or general NPDES storm water
permit, the permlttee shall review SWPPPs (if SWPPP preparation
is required by the NPDES permit) to assist the psrmittee in
determining the compliance status of the faoillt~ with the re-
quirements of relevant local ordinances and permlttee’s storm
water management program. SWPPPs may be reviewed prior to or
during inspections. The permittee shall also take appropriate
actions to ensure compliance by industrial facilities with local
authorities and the parmlttee’s storm water management program.

When the permlttee observes slgnifloant deficiencies (based
on the Judgment of the permlttee) in the SWPPPs, or their im-plementation at a particular facility, which the permlttee
believes would constitute noncompliance with the general or in-
dividual NPDES permit, such noncompliance shall be reported to
ADEQ and Region 9 unless, after attempting to obtain compliance
by the facillt¥, the permlttse is successful in obtaining com-
pllance.

f) Storm Water Controls at Construction Sltei

AS part of the permittea’s inspection program for oonitruc-
tlon sites covered by a general or Indlvidual storm water NPDES
permit, the permlttee shall review SWPPPe (if SWPPP preparation
is required by the NPDES permit) to assist the permlttee in en-
suring compliance by construction sites with the objectives of
the permittee’s storm water management program. SWPPPs may be
reviewed prior to or during inspections. The permlttee shall
also take appropriate actions to ensure compliance with local
authorities and the permittee’s storm water management program.

When the psrmlttee observes significant deficiencies (based
on the 9udgment of the permittee) in the SWPPPs, or their Im-
plementatlon at a particular construction site, which the per-
mitres believes would constitute noncompliance with the general
or individual NPDES permit, the permlttee shall report such non-
compliance to ADEQ and Region 9 unless, after attempting to
tain compliance by the construction site, the permittee is suc-
cessful in obtaining oompllanoe.
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Municipa~ ~DF_.S BACKGROUNDStormwater P~rmit:

~ California The State of California has issued approximately 20
National Pollutant Discharge Elimination System (NPDES)

A/ome.do County * permits to cities and counties for the discharge of
Bakersf!eM stormwater from municipal storm drain systems. One of

Gontro Coz~ Cou~y * the key requirements of municipal stormwater permits is
Fa~rfieM-Sui~un prevention and control of pollutants from industrial and

Fr~o commercial facilities that discharge to municipal storm
~ Angeles * drains. Implementation of pollution prevention measure~

Modesto and stormwater discharge controls is accomplished
Orange CourtU * through site inspections and educational outreach to

Riverside * industrial and commercial facilities.

Salinas ~ Traditionally, business inspection programs conducted by
San B~7~mrd~o = municipal agencies have not formally included inspection=

~ Diego * for preventing discharges of pollutants to storm drains.
~ M~o Co~ * Some municipal stormwater programs, including those in
~ Clara Valley * Alameda, Santa Clara, San Marco, and Los Angeles

Soma Rosa I~ Counties, have begun conducting stormwater inspections
Sou~h l.~ke Tahoe * as part of their NPDES permit compliance and program=

Stockzon in Contra Costa and Sacramento Counties are currently
Vallejo ~ taking steps to establish inspection programs. But effort~

Vcntura County * by many municipalities with NPDES permits to develop
and carry out inspection and outreach programs are still¯Ar~z-w~d~ petit in the early stages of development and are not consistent

~ Soon to b¢ Issued statewide.

Industrial and commercial businesses are already subject
to various other inspections related to control of
hazardous materials, hazardous wastes, and discharges to
the sanitary sewer. Inspections may be conducted by
different agencies and have separate requirements and

Storrnv~er inspection fees. In some instances, corrective actions resulting from
and outreach pro- one inspection may need to be coordinated to avoid

grams for businesses conflicts with requirements of other regulato~ programs.

are still in the early
Some facilities are also subject to the requirements of
individual or general NPDES permits which regulate

stag~s ofd~velopmzm stormwater discharges associated with industrial activity.
~ are nol consistent In these cases, there is additional potential for redundant
$1alewid~. inspections at the State and municipal level.

Recognizing the need to address these issues, provide
guidance to municipalities, and coordinate State and
municipal stormwater programs, the State Water
Resources Control Board (State Board) authorized the use

1-1
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of U.S. Environmental Protection Agency (EPA) 104(b)
Vgrant funds for development of a handbook of procedures

for industrial/commercial stormwater inspection programs
conducted by municipalities. The grant was awarded to
the Alameda Countywide Clean Water Program, which
has developed and implemented successful stormwater

Linspection and educational outreach programs through its
member agencies.

PURPOSE OF THIS HANDBOOK

The purpose of the Industrial/Commercial Stormweter
Inspection Program Handbook is to assist California
municipalities in developing and conducting industrial and
commercial stormwater inspection programs. The
Handbook provides step-by-step procedures for
municipalities of all sizes to use in developing programs
and for inspectors to use in performing and documenting
inspections. Many of these procedures ere based on

B2 following the ~teps existing industrial and commercial stormwater inspection
presented in the activities from throughout the State.
Handbook, your
municipalir2 coJ1: The goal of a stormwater inspection program is to control

discharges from industrial and commercial facilities to
* establish an storm drains, in order to protect water quality and

inspection program beneficial uses of creeks, rivers, bays, and the ocean and
corLsistent with

comply with stormwater discharge permits. Conductingothers stat~ide; on-site inspections is only one component of the overall

= reduce pollutant program. Other components of an inspection and
discharges lo educational outreach program should include:
slormwater from
the bu.rinesses in ¯ assessment of local businesses and their
your ¢om/tuj~; potential effects on stormwater quality;

* achieve cort~liance * educational outreach to businesses;with y.our NTDES
pertrut. ¯ coordination of inspection agencies’

responsibilities;

¯ follow-up and enforcement activities as
needed to correct violations;

¯ training of inspectors and other municipal
staff; and

¯ record keeping, reporting and program
evaluation.

The Handbook presents examples and case studies of
these elements of existing stormwater inspection
programs that will allow you to draw on the experience of
other municipalities when developing your program. The
Handbook emphasizes incorporating stormwater

1-2
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inspections into existing inspection programs where
possible and coordinating responsibilities with other
inspection agencies. This approach helps to reduce the
regulatory burden on businesses and promotes efficient
use of available resources.

The intent of this Handbook is to provide the framework
for municipalities to develop an inspection program that
is appropriate for their situation. Inspection programs can
be designed in many different ways; the ideas end
examples presented in the Handbook will help you design
a program that is efficient and effective. Use of the
Handbook should also increase your awareness of the
tools available to build a program that will comply with
your NPDES permit. HANDBOOff

ORGANIZATION

ORGANIZATION OF THE HANDBOOK
¯ Introduction and Purpo~Chapters 1,2 and 3 of the Handbook provide information
¯ Need for lrupectio~to stormwater managers for setting up inspection

programs, whereas Chapter 4 is directed to inspectors.
Specifically, Chapter 1 discusses the need for industrial
and commercial stormwater inspection programs and
presents an overview of Federal and State storm water * Role~ and Reypon.dbilifie~
regulations. Chapter 2 discusses the roles and
responsibilities of municipalities, regulatory agencies, and
businesses in controlling pollutants in stormweter
discharges from businesses, and how municipalities and
regulatory agencies can coordinate their inspection
efforts.

¯lnfor~na~ionfor
Chapter 3 presents information for stormwater managers Smrr~er
on the components of e stormwater inspection program.

S~epsfor Deve~opb~gIt provides step-by-step guidance and options for
inspe~onProgmmdeveloping an effective inspection program that is tailored

to your municipality’s size, characteristics, and resources.
Worksheets are provided to assist you in assessing
current local conditions and selecting appropriate program ¯ Infor~u’ion.for l~pe~on:elements. Chapter 3 also includes case studies of
existing stormwater inspection programs.

Inspectio~ and Outreach
Chapter 4 provides guidance to inspectors on the process
of conducting inspections and providing educational
outreach to businesses. It also discusses the inspector’s
role and responsibilities in conducting the inspections and
communicating and coordinating with appropriate
agencies.

Appendices to the Handbook present examples of various
tools that municipal stormwater managers and inspectors
may use to develop and conduct inspection programs.
These include:

1-3     ;
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checklists and reporting forms;
Z~ic¢l ~o~nwozer Pol- ¯ model ordinances, inspection agreements
/~z,-zts m~ Thor i~ and enforcement protocols;

examples of educational outreach
~ co~ ~ ~ ~ materials;
p~to~s~.~r~, ~ * guidance on management of poll~ant
r~r~uc~on. ~c~n sources at municipal facil~ies, luch
~r ~ ~ ~ ~ ~. corporation yards; 8~

¯ a model Storm Water Poll~ion ~eve~ion
He~ ~. tnc~mt ~. z~c. Hen for municipal facilities.

mckel ore ~ic to
0~. ~ can ~
¢0~, a,~ ~,, THE NEED FOR STORMWATER INSPECTION
~p~s. PROG~MS
Oil ~ ~rease c~ a ~
orr~ofhydr~, so~ Studies have shown that ~noff and non-sto~water
w~ ore tozic ~ ~c discharges to storm drains from industrial end commercial
o~ ~ ~ conce~o~, facilities can be major causes of stormwater pollution. In

fact, the most common problems observed during faciliW
6o~eriao~vi~se~om~ inspections are exposure of potential poll~ants to

~ ~re~en ~ ~ stormwater runoff and illicit discharges. Sources of
~ resu~ ~ c~s~e o/ pollutants that may come in contact with sto~water
recre~on are~ include materiels spilled in loading or handling areas, raw

and processed materials and wastes stored outdoorl,
~gende~zngzub~ancezsuch li~er. Pollutants also originate from parking Iotl,
~ p~t debr~, ~er, ~ org~i¢
~.er, c~ ~p~ess ~Xen ~ve~ driveways, and vehicle and heaw equipment storage
~ rectJv~R ~r~. repair

~ ~mg ~ ~ Typical pollutants in stormwaler from these areas include
m~oRen c~ c~use ~cesxi~ heaw metals, sediment, oil and grease, and other toxic
~Re~on or eight Rro~.
rt$~g ~ ~ired ~e ~es chemicals (see sidebar). These pollutants are picked up
~r ~ ~, rtcr~on~ by stormwater runoff and transposed off-s~e to
~rz~p~. eventually discharge to creeks, rivers, lakes, marshes,

bays, and the Pacific Ocean.

~ z~. Illicit discharges from industrial and commercial facilities
may include vehicle and equipment wash waters, process
waters, fluids leaked from dumpsters, drums or tanks,
and discharges through floor drains that are connected to

Effec~vely storm drains instead of the sanitaw sewer system.

elimin~’ng ~lic~ Impro~er disposal of used oil, oil fil~ers, and other

~scha~es ~ automotive fluids ~o s~orm drains and crooks is ~lso

encoura~g common poll~am source.

businesses to ~opt
pollu~on preven~on Pofluted sto~water and non-s~ormwa~er discharges from

~eos~res ca~ res~
industrial and commercial sites can represent a large

in si~ificant bene~s of the �omroliable Dollulam load generated from an urban

to water quali~ in area. Inspec~mn ~ro~rams are the best means for

urb~ and suburb~ identif~in~ sources of pollutants discharged to storm

communes, drains and educatin~ busines$es ~bo~t a~propriate ~st
management ~rac~ces ~BMPs) for eliminating or reducing
these discharges at their facilities.
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Introductiov~
Municipalities are required under the conditions of their
NPDES stormwater permits to control stormwater

Municipaliti~$ar¢~ discharges from industrial and commercial facilities to the
ul~’malelymaximum extent practicable (MEP). In most cases, this

means implementing an industrial/commercial inspection for
program or delegating inspections to another agency lheir storm ~
through agreements with that agency. Whether or not SyStOle, $00lty
facilities are regulated by industrial stormweter permits

COlltrO!from the State Board or one of the nine Regional Water
from businessesQuality Control Boards (Regional Boards), municipalities
t~£~t" ~$1£RLf.are ultimately responsible for the quality of discharges

from their storm drain systems to receiving waters; thus,
they need to have local control of industrial and
commercial discharges to their systems.

OVERVIEW OF STORMWATER REGULATIONS     Ez~ ~.

The following presents a brief overview of the Federel and
State regulations that pertain to municipal, industrial, and Th~ standard of MEP is
commercial stormwater discharges. For more ~ sp¢~fic~ ~
information, please consult the references in Chapter 5 of thz Feder=d storr~
the Handbook. regulations, b~t I~

Federal NPDES Permit Program to udaag the discharge of
,pollutants in

In 1972, the Federal Water Pollution Control Act, also
t~ dL~chm~e.

~.j rather than totally
referred to as the Clean WaterAct (CWA), was amended
to proh=bit the discharge of any pollutant to waters of the

Th~ California State andUnited States from a point source unless the discharge is
Regional Boards ha~authorized by a NPDES permit. However, stormwater
interpreted MEJ~ to ~discharges were not specifically regulated under the
seleaion andNPDES program until Congress amended the CWA in
implementation of a1987. Section 402(p) of the 1987 amendments requires
suffid~u number ofmunicipalities to effectively prohibit non-stormwater
~ppropr~eBMPswh~chdischarges to municipal storm drain systems and to
o~ effective for theimplement controls to reduce pollutants in stormwater to
pollutants of concern, tech-the maximum extent practicable,
nicallyfeasible, and have
~ost which bea~ a

Phase I reasonable relationship to
the pollution ~onlrol

On November 16, 1990, the U.S. EPA published NPDES be~j~ to be achieved.
permit application requirements for municipal and
industrial stormwater discharges under Phase I of its Thefinaideterminat~
stormwater program. These requirements include the regarding whether a
following: discharger has reduced

pollular~s to the MEP can
1) Municipalities which own and operate or@ b~ ~ b~ ~h~

separate storm drain systems serving or Regio~l Bo~rd~.~
populations of 100,000 or more, or which
contribute significant pollutants to waters         Jeo~^ts. S¢,,~rStaffCo=m~.
of the United States, must obtain municipal arc^~t Man~s. D~vmon
stormwater NPDES permits. Water ~hrx, Stm~ Botu’d.

Ftbruary I1. 1993,
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2) To obtain a permit, ¯ municipality must
develop and implement a stormwater

ThL~ L~ the ~L~$ of
management program.

the requirement that 3) One element of ¯ municipal atormweter
municipalities management program must address the
cot~luct b~$pections reduction of pollutants in industrial

of industrial and stormwater discharges end other

commercialfacili~s, discharges that are contributing ¯
substantial pollutant load to their systema.

4) Facilities discharging atormwater
associated with industrial activity, including
construction activities which disturb S or
more acres, must obtain industrial
stormwster NPDES permit coverage (aee

T~BLE 1                             sidebar and Appendix B).
FACILITIES DEFINED BY EPA

ASDISCBARGING On August 7, 1995, EPA amended the NPDES permit
STOIUVlWATER ASSOCIATED application requirements to address Phase II stormwater
WITH INDUSTIUJuL ACTJ3~ITY discharges, including discharges from commercial, light

industrial, and institutional facilities, construction
L Facil~ie~ l~ed~der40 activities under five acres, and municipal storm drain

CFR Subc~pterN systems serving populations under 100,000. Permit
requirements are in two tiers. The first tier allows the

~L Cer~n ~u~foctur~ State and Regional Boards to require permit applications
.,~c~ from any source that contributes to water quality

~. O~aadXa~/nW~f impairment or is a significant contributor of pollutants.
.¢acilaies Permit application requirements for the second tier, which

includes all other Phase II dischargers, ere essentially
~. Hazardo=s~astetrem~enL delayed for six years (until 2001). EPA has formed an

XWrage aad duposal advisory committee of stakeholders to assist in reviewing
faciltnes and revising the Phase II requirements during the next

¯ . /..and/iRr, ~and app~ca~io~ several years.
si~es, and o~a d~nps

Future Stormwater Regulatio~
~L i~cTc~n~.f=c~

At the time this Handbook was written (1996), legislation
~L ~ el~crr~c/xn~r was being drafted by Congress to amend and reauthorizege~eraw~.f=ci).mez the CWA. One of the proposed amendments would
v=L Tra~ponanonlac~ies eliminate NPDES permitting for stormweter discharges

and require states to develop and implement EPA-
~z~ ..gew~georwcL~r approved stormwater management programs. Other

uea~zm ~or~ proposed amendments would affect the industrial

z. ~o~.rm~o~ aczi~a, es permitting process and requirements. However, State
and Regional Board staff have indicated that these

xL Cenoi~ ~u~#ac~r~g proposed changes in Federal law are not likely to
.fa~it~e~ ~ere ra~er~z~ significantly affect the State’s approach to control of
a~e exposed to s~ormwoJer municipal and industrial stormwater discharges.

(For addi~o~ ~nform~io^, see
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California NPDES Permit Programs

Induetrlal Pemd~

In California, the NPDES stormwater permitting program Proc~ce (BMP) ~
is administered by the State Board, with assistance from ~J ~pro~rm~
the nine watershed-based Regional Boards. The State ,*edtno~o~y, pro~x,
Board elected to address EPA’s industrial permitting crit~,
requirements by issuing two statewide general permits: r~,m~re, or d~c~

construction activities stormwater permit and a coturo/3, pr~e~t~,8 general
general industrial activities stormwater permit. The San or red=¢�= po~’fi~
Francisco Bey Regional Board also adopted ¯ separate
general industrial permit for Santa Clara Valley which is A Nott’¢e oflnt~rt
similar to the statewide permit. Regional Boards may also ofom~ notice ~o
issue industry-specific general permits; for example, the Bom’d submitt~ by
San Francisco Bay Regional Board has issued a general ow~r/op~rmon
permit for boat yards. A summary of industries which indu~tr~fociliti~ w!~ch
must obtain general permits is provided in Table 2 (see pro~ tnforr~o~ on
sidebar, page 1-8). permit~ee, type ~f

discharge, and discharge
To obtain coverage under and comply with the State location, and cerrif!eJ

General Industrial Activities Storm Water Permit (General lhe permiffee will COm~
Permit), the owner or operator of an industrial facility wilh the condttimu of the
must:

Ge~roJ lndu~r~ PerrY.~

s Send to the State Board a Notice of Intent A ~t(~rnwo~er Pollution

(NOI) to comply with the General Permit; Prevention Plan (~VPPP}
consists of a ser~es of

¯ Prepare and implement a Storm Water actfvit~ to chm’~t~’izeml
Pollution Prevention Plan (SWPPP) which induJrria}$it¢
describes the site characteristics and ~u=t implenL~ttBMP$
pollutants which could impact stormwater prevent stormwaterpollu-
quality, and identifies BMPs that the site
owner/operator agrees to implement to
control sources of stormwater pollution to A ~v[~nit~n~ Pla~
the maximum extent practicable; for visual i~spec~or,,

sampting, and analym of
¯ Certify that any illicit connections to storm ztormwoJtr d~cl~rg~ to

drains have been eliminated; oJ$cts BM.P

¯ Prepare and implement a Monitoring Plan to , ~ ~ ~ w~

assess the effectiveness of BMPs through ~=~===~=~-~
visual inspection of storm drains during
wet end dry weather and sampling during
storms;

The General Permit¯ Keep the SWPPP and Monitoring Plan on allows a sampling andsite end available for regulatory agency
staff and public inspection; allaly£i~ exemption for

facilities that are cergi-
¯ Submit an annual report with monitoring fled by a loc~ agent2

results and certification of compliance by ~ hzt~g a~ effecliv¢
July 1 of each year; and SWPPP.

1-7
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Pay an annual fee of $500, or $250 if the
facility discharges to ¯ storm drain system
that is regulated by ¯ municipal NPDES
stormwater permit.

The text of the State General Permit is provided in
Appendix C,

TABI~ 2 ~

FACILITIES COVERED B¥ Industries may request on individual NPDES permit
THE STAT~ GENERAL instead of the General Permit. However, the Regional
INDUSTRIAL PERMIT Boards usually only consider adopting an individual permit

in cases where an individual facility has unique
characteristics or poses a significant threat to¯ HadD, mo~t~fo~ruri~g

faciL~ie~ stormweter. Industries which already have an NPDES
wastewater discharge permit with stormweter

¯ Manufacturing facilities requirements do not need a separate permit for
w/u, re matenal~ are stormwater discharges.
~cposed to storrm~er

Municil~l P~rmit~
¯ Mining and oil w~d gas

fa~ili~e~ The municipal stormwater NPDES permit program in
California is implemented through the Regional Boards.

¯ RtcycJmg f~litie~ The State’s approach has been to issue area-wide permits
for urban areas which are significant sources of pollutants

¯ Transportation facilities             or contribute to violations of water quality standards.

The area-wide permits cover all municipalities within the¯ Facilities subject to the
requirem~ts o]’40 CFR defined urban area, regardless of population.
Subchapter N

In the late 1980’s, several of the Regional Boards
¯ Hazardous waste treatment, identified the need to control urban runoff in the Water

storage, and disposal Quality Control Plans or "Basin Plans" for their
facilitiez watersheds, and began to require municipalities to

investigate sources of urban runoff pollutants, estimate
¯ ldmdf!lls, landapplicalion pollutant loads, and implement control measures. This

at,,,, ~=d op~ ~nps resulted in the issuance of a number of "early permits" for
stormwater discharges in advance of the promulgation of

¯
generatmgSteam elec~cpowerfacilitie~ EPA’s NPDES permitting requirements (see sidebar).

¯ Wastewater treatment Since the promulgation of EPA’s requirements, more than

plants with design.flows a dozen additional municipal stormwater NPDES permits
>1 mgd have been adopted in California for individual cities end

districts as well as countywide programs with multiple co-
J From California Storm permittees (see sidebar, page 1-1). These city end

Wa~er Industrial/ countywide programs have prepared comprehensive
Commeraal Best stormwater management plans and are implementing the
Management Practic~ plans as requirements of their permits. The stormwater
Hm=~book. management plans typically describe activities to control

pollutants from industrial and commercial businesses
during the five-year term of the permit. Most of the early
permits have been or are in the process of being renewed
and revised to be consistent with other municipal permits
throughout the State.

1-8
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California Coastal Nonpoint Pollution Control
Program                                             Co/ifornt~ M~

The Coastal Zone Act Reauthorization Amendments ~F’~rl~Permits~
(CZARA) of 1990 require states with coastal zones to
develop and implement Coastal Nonpoint Pollution Control

~" Ange/e~Programs. The intent of the program is for states end
Oro~ge Coun~local authorities to work together to develop end

implement management measures to control nonpoint
Sacrcmentosource pollution, including urban runoff, to restore and

protect coastal waters. In California, the Coastal
S~nD~egoCommission and the Regional Boards are responsible for

~ C~fm~ V~/~develol~ment and implementation of the California Coastal
Nonpoint Pollution Control Program.

(All ore or~.,,~ .~or~
CZARA provides guidance on required management ~,~rprogrm~)
measures to address various sources of nonpoint source
pollution, including certain urban runoff but excluding
discharges regulated by NPDES permit. CZARA
requirements also apply to stormwater discharges that are
not regulated under the current Phase I NPDES program.

One of the required CZARA management measures is
pollution prevention and education to reduce pollutants
generated from commercial activities, including parking

~ lots, service stations, and other entities not under NPDES

~ purview. Therefore, if your municipality is in a coastal
zone, you may be required to inspect and control
discharges from these commercial facilities, regardless of
whether your municipality is covered by an NPDES
stormwater discharge permit.

1-9
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Roles and Responsibilities 2

Ctu~ Snuty. Pa~l: This chapter discusses the roles and responsibilities of
Ahzmt~ Countable C/tas municipalities, local agencies, and businesses in stormwater
Waw’Progrma (ACCWP) inspection programs, and provides examples of way=

municipalities can coordinate their efforts with other agencies
and businesses.The A CCI~rP

w~ Sror’m~t~ Man~gtw..tnt Plr=n and
,ece~ed a mu~cipal z~orm ~ NPDF_~ REGULATORY FRAMEWORK
perm~t Ot 1991. Fhe obJe~ve oJ’ the p~ " ~

~e~ ~r=l ~ co~,r~=~ ~u- The Clean Water Act and the 1990 EPA regulations mandate
charger~ ~A~m~,~ Cot~/~’y~,~e’~l~e the control of stormwater discharges from industrial and
~ t~.~e~ ar~ t==~s ~ ~ ~,~=c~ commercial facilities, as discussed in Chapter 1. However,
ME/’. the responsibilities for carrying out this mandate are split

along two paths (see Figure 1). Municipalities with NPDES
7"atACCwl’t~,tt~t~w~.rt~s permits are responsible for controlling pollutants from~o ~J~ ~ o~e~s ~ ~r~s~ ~.

industrial/commercial stormwater discharges to their storm
~ ~ co¢~,~remz ~:;,~,~t~. drainage systems, usually through an inspection and outreach
¯ O~tk,pcdoJ’aci/Z~,~u~c~. program. Industries must also obtain individual or general

~-~Vo~o~,/0o NPDES permit coverage to discharge stormwater and be
re,~m~~ ~ ~ G~u~: subject to inspection and enforcement by the State and/or

¯
pnxe~,r~.~n~forco~-           the inspection roles of municipalities and state regulatory

muracmatm~cl~c~=pproprim~ other local agencies are responsible for conducting facility

~t/~,o-~u)..
code compliance, and source control and pretreatment of

¯

Given this situation of overlapping jurisdictions, it is essential¯ c-~,~Vo~=~o~or~, to understand the roles and responsibilities of California

businesses in stormwater pollution prevention before
¯ E,r~u~,~o,r~o,=~,~of==~,. developing a stormwater inspection program for your

~ee I~e 2-6);

THE MUNICIPALITY’S RESPONSIBILITIES¯ FormeCg~el~z~’-lal&lilicrtD~-

e-a,,’e~,m.~enta~e~’ec~ef~/~ Federal NPDES permit application requirements require
m.rpte~’m,~prox~,~Jcom’ztyw~,,., municipalities to include in their stormwater management

plans an element addressing the control of pollutants in
stormwater discharges from industrial facilities. "Industrialperfo m’u~ e

uup~c~u ~p~e 3-8); a.~ facilities" include:

2-1
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Roles and ResponsibilitL~_

¯ facilities that treat, store, or dispose of
hazardous wastes;

¯ facilities that handle toxic chemicals
(subject to SARA Title III); and

¯ "facilities that the municipal permit
applicant determines era contributing a
substantial pollutant loading to the
municipal storm [drain] system" (40 CFR
122.26(d)(2)(iv)(C)).

"NOI industries" areThis latter category directs municipalities to consider a
those required tof!lewide range of businesses when designing their inspection
NOI$ to obtain co~r-programs. For example, commercial facilities such as

automotive shops and restaurants can be covered by this age under and comp~
provision. As a result, many mun=czpal stormwater with the State General
management plans and permits require municipalities to Stornnvater Pennit.evaluate the need to inspect commercial and other "non-
NOI" facilities.

Note that many of the facilities in the categories listed
above are "NOI industries’, i.e., those required to file
NOIs to comply with and obtain coverage under the State
General Permit (see discussion under "Businesses’
Responsibilities’). Once these facilities have obtained
State General Permit coverage, the regulatory burden
does not completely shift to the State; municipalities are
still responsible for what is discharged from these
facil=ties to storm drains systems within their jurisdictions.

Municipalities are
The Federal stormwater regulations (40 CFR responsible for what
122.26(d)(2)(i)(A) and (iv)(C)) indicate that, in is ~schorged~om
implementing industrial/commercial stormwater control NO/facilities to stormprograms, municipalities ere expected to:

drains in their juris-
dictions, and n~ed to¯ Identify priority businesses;
inspect these facilities

¯ Develop procedures for inspection of if they are likely robe
priority facilities; significant pollutant

sources.¯ Obtain adequate legal authority to control
the discharge of pollutants from
industrial/commercial facilities to municipal
storm drains through adoption of
stormwater discharge ordinances or
revisions to municipal codes;

Establish end require businesses to
implement control measures to reduce

r --pollutants in stormwater discharges from

/their facilities; and

2-3
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Monitor (or require businesses to monitor)
Municipalities net~l to pollutants in runoff from certain industrial
provide s~cient facilities to municipal storm drains.

information about If municipalities are going to require businesses to
their inspection pro- implement stormwater BMPs, they also have
grmns and appropri- responsibility to inform, educate, and obtain input from
de BMP3, so that the business community. Many "good-housekeeping"
busin£sse$ ¢oJ~ rnz~e BMPs for stormwater pollution prevention are practices

that businesses are already doing in order to comply witha good faith effort to
hazardous materials handling and storage requirements

com~t~ with s~ornz and pretreatment conditions for discharging to the
water requirements, sanitary sewer. However, other BMPs may require major

changes in practices that an industry has been doing for
years or expensive structural modificationa.
Municipalities need to adopt a flexible, cooperative
approach to regulation of businesses and allow them to
suggest appropriate alternatives that will achieve similar
results at their lites.

For more information on
applying for the General
Permit or prepa~ng a BUSINESSES’ RESPONSIBILITIES
SWPPP, ~ee:

The requirements imposed by Federal and State
,f General lndustrial regulations on facilities that discharge stormwater

Activities Storm Water associated with industrial activity (as defined by EPA)
Permit, October, 1992 were discussed in Chapter 1. Owners or operators of
(Appendix C). certain industrial facilities (Appendix B) must either apply

for individual NPDES stormwater permits or obtain
/ California Storm Water coverage under the State General Permit (or other regional

lnd~trtal/Commercial general permit), unless they can demonstrate that they do
BMP H~book, 1993. not discharge to waters of the United States under any

circumstances,
EPA Guidance on
Developing Pollution Most industrial stormwater dischargers in California that
PrewJu~on Phu~ mtd have applied for NPDES permits have elected to obtain
BMPs, 1992 (seep. 5- coverage under the State General Permit, To date,
3). roughly 10,O00 NOIs for General Permit coverage have

been filed with the State Board. However, it is estimated
that tens of thousands of businesses that require
stormwater NPDES permits have not filed NOIs or have
not completed all of the requirements of the General
Permit (see page 1-7).

All businesses must
comply with local Existing industrial dischargers should have applied for
stormwater discharge individual permits or General Permit coverage by March
ordinances and other 30, 1992; new dischargers must apply prior to

commencement of industrial activity. Industries that areenvironmental codes supposed to have stormwater NPDES permits but have
re.ted to stormwater not yet applied or filed NOIs are liable for penalties during
pollution prevention, the period they do not have permit coverage.

Some categories of industries do not have to obtain
General Permit coverage (or may obtain an exemption
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from monitoring) if their industrial activities are not        Roles and Responsibiliti~,         V
exposed to stormwater. Industries which already have

O
~ NPDES wastewater permits with stormwater

requirements, and commercial businesses such as
automotive shops and restaurants ere also exempt from

L
General Permit coverage. However, all businesses and
other dischargers of stormwater must comply with local
municipal codes or ordinances, regardless of whether they Regional Board xta~
have NPDES permit coverage. Most municipalities with rely ott the municipali-
NPDES stormwater permits have stormwater discharge

ties with $lormw~erordinances which prohibit illicit discharges and illegal
permits to conductdumping to storm drainage systems and/or require
inspections of their 2implementation of certain BMPs to minimize pollutants in

stormwater runoff from facilities, local NO[facilities. In
i exchange, they will

provide backup enforce.
THE REGIONAL BOARD’S RESPONSIBILITIES       mentpower to munici.

pal programs that en-The issuance and enforcement of NPDES permits in
col~tler u/zcooperdtiveCalifornia was delegated by EPA to the State Board and
businesses, after localthe Regional Boards. Once NPDES permits ~re adopted,
enforcement effortsthe traditional role of the Regional Boards has been to

monitor, inspect, and enforce permit conditions, have failed.
Although the State Board has issued the State General
Permit, the Regional Boards are responsible for
implementation and enforcement of compliance with the

~’-" State General Permit by industries that have filed NOIs.
"- ¯ However, the resources available to the Regional Boards

are limited and, as a result, they have had to prioritize the
types of industrial dischargers on which they will
concentrate their efforts.

Regional Board staff have initially focused on outreach to
"nonfilers" (i.e., industries who have not filed NOIs) to Benef~ of Coordinating
get them involved in the State General Permit program. Inspection F-ffor~
Their approach has been to offer assistance to industries
in developing and implementing SWPPPs rather than
taking enforcement action against those who are not ¯ Minimize burden on
participating. Regional Board staff have also added busin~$~ by avo~’ng
stormwater quality control requirements to NPDES duplicatz’onof
permits for publicly-owned treatment works (POTWs) and information reque.st~
landfills, as those permits came up for renewal, and redandant

impecaon~

COORDINATION BETWEEN MUNICIPALITIES ¯ Minimize conflicl~ in
AND THE REGIONAL BOARD discharge requirement~

imposed on buzin~$es
The Federal stormwater regulations encourage NPDES
permitting authorities and municipalities to cooperate in ¯ Make effective use of
developing programs to monitor and control pollutants in lirmted resources and

.~ industrial stormwater discharges to municipal systems, sta’fft~m¢ rBecause of the overlapping responsibilities of the
municipalities and the Regional Boards, it is essential that
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there be agreement on a coordinated approach to regulate

Ke~ Provisions oft~e
stormwater discharges from businesses.

Alameda/Regional Board One method of ensuring coordination of a municipality’s
MOU~: and another agency’s inspection efforts is for the two

agencies to adopt a Memorandum of Understanding
(MOU) or other type of agreement to define their mutual

¯ T~ Re/~io~JBo~d ~U ~. roles and responsibilities in implementing atormwater
lhe ~ead regu/mory coa~ctfor pollution control activities. Both the Alameda and San
POTWs, ~nic~U l,z,~:Lb. Mateo countywide stormwater programs have executed~runng md~vid.~l NPDES-

MOUs with the San Francisco Bay Regional Board. Thesepernuued facih~es, x~ate
federal.facies, and~y MOUs define which public agency will be the "lead
oU~r ~=rrial d~cha~ger u regulatory contact" (the agency with primary
dwo~$, responsibility for inspecting, communicating, and

enforcing stormwater pollution prevention requirements)¯ The m.z~pa~ $tormw~ler
for various facilities.program member agencie~

~i~l be the Lead regulatory

comactsfor oth~r buJtneste$ The MOU approach has been successful in establishing
t~t t~/~ve assZgn~do high the general responsibilities of each agency, which helps
prwru)’for m~pecnon, municipalities set priorities for inspection of businesses

within their jurisdiction. An MOU does not need to be a¯ T~ Regiona/Board zta~ and
formal, legally binding document; its purpose should be ton~mcipal agencies wi~ zh~re

tnformaIton onfaciltt~e~ that outline agreements on roles and responsibilities, while
~ are each respoastbl~for allowing municipalities flexibility in developing and

implementing their inspection programs.
¯ ~ Regional Board Staff and

m~mc~ipal agencies agree to The Alameda/Regional Board MOU was developed toemphasize educanonol
o~r~ach, take appropr~te allow a flexible approach, but some municipalities wanted
enforcement acttor~ as more specific guidance on the responsibilities of municipal
needed, and coordinate inspectors, especially when inspecting NOI industries. In
en]orcemem acnv~e~ to addition, there ere areas of overlap in inspection
numnuze regu~ory overtap, responsibility that need to be worked out. The original

¯ The r,u~iapat agencies agree Alameda MOU has been supplemented by two letters of
to~n/orm ~us~riesa~ou~ clarification, and is expected to continue to evolve
thelr responsibilities for through continued dialogue between the municipalities
obz~inu~g Geacrat Permit and the Regional Board staff.
coverage and to work with
appropru~te industries to coor-
Shate po~d.mU monitoru~g
~on,. COORDINATING WITH OTHER AGENCIES AND

PROGRAMSfA copy oldie complete MOU ~s
provMedin AppendL~ D)

In addition to the Regional Board, there are a number of
’uou~ coo,~.~=~/,~z;a~, other agencies that are conducting inspections of
~o,,,,~e, Po~=o,~o~ot industrial and commercial businesses. The Cal/EPAAcr~ ~o~=~e~ :^,. X~d~ Department of Toxic Substances Control is another stateC.~:~de ~ Water Progr~ ~
m, ~ ~n=cuco ~y ~es~o,~ agency that conducts inspections as part of its regulation
ao=~ :~,e~. ~9~ of hazardous waste treatment, disposal, and recovery

facilities. Inspection agencies at the county and local
levels include hazardous materials/waste management
programs (County and local), County health departments,
wastewater treatment agencies, fire departments, and
public works staffs.
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Coordination Benefit= and Requirement=

There are many benefits from coordinating stormwater
~rmw¢ler [~l~ninspections with the inspection activities of these

departments or agencies. First, it may be more efficient
and economical to incorporate the stormwater inspection
program into an existing inspection program with the
resources to handle the extra work. It also reduces the
number of inspections that a business is subject to and
minimizes duplicative inspection fees. In addition,
incorporating stormwater controls into an agency’s
existing requirements reduces the possibility of conflicting
requirements being imposed on businesses. In many 1.
cases, other agencies’ inspectors have already become
familiar with local business facilities and have developed b~’p~on~ ~pan ~-
a rapport with the business owner or operator.

It is important that municipalities identify the agencies
.-r~ 0WCP). Th~ Pro-and city departments that currently inspect local business

before embarking on a stormwater inspection program. ~s
One reason is to help evaluate who might be best suited ~on ~/= odor agenct~
to conduct stormwater inspections along with their

o~ M~r~/j Coordma~atregular business inspection duties {this is addressed
further in Chapter 3). However, even if a municipality
decides to conduct stormwater inspections with a 2. lnS aaMa~oCo=~,
dedicated staff, it is still essential that the municipality
coordinate with internal departments and outside agencies Heal~
to define their respective roles and to resolve any possible storm~a~erb~si~esses m wtmcorl~
conflicts. An understanding should be reached between
the municipality and other inspection agencies or
departments regarding mutually acceptable requirements ~ssp~,
and standards, what information is to be shared, and
under what conditions notification or referrals should be
made regarding observed violations,

fac~r~ i~upecao~.
Environme~ Heath Dt~
sion =!so conzroc~ wi~ 12

Potential Conflict~

bu~uw~esIn general, most stormwater controls and pollution
prevention BMPs are consistent with proper hazardous 3.
materials storage and handling practices and hazardous pre~re~n~ia~pector~.fro~
waste disposal practices. The primary area where ~helocalv,~l¢~ater~ea~-
conflicts are encountered is in determining whether a
particular discharge can go to the storm drain or the ~ c~7’s rmrnr~rm-
sanitary sewer, whether it must be treated before

~L~, ~:~tNOldischarge, or whether it must be disposed of on-site. For f~i/,h~s o~d Odor high
example, a business may be asked by an inspector to pr~ri~
redirect a wash water discharge away from the storm
drain and into the sanitary sewer, which may only be ~’~espermitwd

stormw~er t~ ~ san~4,7acceptable to the local wastewater treatment agency
se’wer.under certain conditions.

2"7
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Conflicts also occur in materials storage requirements.
Constructing a cover over a materials storage area to

Spreading the Word to prevent contact with stormwater can trigger expensive

Businesses fire sprinkler requirements. Moving the materials indoors
may conflict with hazardous materials storage
requirements and conditions of occupancy for the site.

Tht Al~,ntda Countywide These potential conflicts should be discussed with
CJtan Wtuer Program regulating agencies and resolved so that businesses can
(A¢CVCP) began iu ztor~- be given appropriate guidance.
v,~ater tnspecnon program in
1992by conda~ng a ~urw"2 In the San Francisco Bay Area, representatives of
of businesses throughout the municipal stormwater programs have worked with local
Cou,~ to deterrmne their wastewater treatment agencies to develop disposal
&,vel of knowLMge about the options for various non-stormwater discharges. Products
new stormwaterrequir~, of their efforts include "Recommended Dischargem~ms. O~r 380 busineJs~

Elimination/Disposal Priorities for Wash Waters"reJponded to the survey.
The ACC"WPfollowed up by (September 1 994) developed bythe Alameda Countywide
sending out a summary of Clean Water Program and "A Guideline for Prohibited
the sur~,,y results. ~ich Discharges to the Storm Drain System" (March 1994)
~b.~d more information developed by the Santa Clara Valley Nonpoint Source
about stormwa~er BMPs and Pollution Control Program.
requwements. Then in
1993. the AC~’WP conduct-
~ o se~c.r oft~ree work- WORKING WITH LOCAL BUSINESSES AND
shops for basinezzez on the

BUSINESS ORGANIZATIONSmuniczpal ztormwater pro-
gram and General Permit
requirtntents, in winch over Municipalities with existing inspection programs have
,~00 bu.$~ntss representatives learned that businesses are more likely to be
panic~pated. Municipal environmentally responsible if the municipality keeps them
inspectors continue tins informed about State and local requirements and assists
educarwn pro~Js during them in complying with those requirements. By adopting
/aci/itysue visu~. ¯ cooperative approach, municipalities have been

successful in getting businesses to take responsibility for
compliance, thus reducing the need for frequent

Acknowledging the Efforts inspections.
of B~e.~ Or~o~?.~o~

Before implementing a new inspection program, a
municipality should spread the word to businesses thatSome business orgamzations and

rrade a~socianons are acdve/y are likely to be inspected by:

educating their member bu.rin¢~-
~ about storm~,ater re, quire- ¯ Mailing out brochures or letters;
n’,~mt~ and providing guidance on
pollution prevention measure. ¯ Conducting workshops;
For ~,ample, the Western States
Petroleum A~ocia~ion (WSPA) ¯ Placing newspaper advertisements; and
recently spor~sored preparation
era report that summarizes and ¯ Other educational outreach activities.~,a2uates BMPs that are poten-

tiall)’ appr~vnate for retail gas Several municipalities, including Pale Alto, Richmond,
outlets IWSFA, 1996). Munici- Manhattan Beach, and Santa Rosa have worked with local
pahrtes should ackno~ledge businesses to develop clean business programs. These
these efforts and work with the programs have successfully achieved pollutant reductionorgamzatzor~ to develop mutu-
ally acceptable pollution pre- by providing education, incentives, and recognition to

vent~on practtc~.
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businesses that agree to implement certain BMPI and
comply with local requirements. More information on
clean business programs is provided in Chapter 3.

The Association of Bay Area Governments (ABAG), in
cooperation with the California Department of Toxic
Substances Control and EPA Region 9, is developing and
planning to implement e Green Business Recognition
Program in San Francisco Bay area cities and counties,
This voluntary, regional program will recognize businesses

S~.~eJsJb~that demonstrate ongoing compliance with all applicable
~ Tradeenvironmental regulations, not just stormwater pollution

prevention. A Green Business Advisory Board consisting
of federal, state, and local government agencies, business ¯ A~ ~=~p~ o)’~w ~representatives, and environmental organizations has
established standards for environmental performance that ~u ¢~ ~r ~o~,ed=r
will be used during facility inspections to determine the cooperative �~’o~a~#
recognition status of ¯ business. Ct~antng ~apn~nt

Ass~on (C~’A), ~

The goal of ABAG’s Green Business Recognition Program
W=~r Pro~ro~ ~ ~is to increase businesses’ environmental compliance.by C/~r= V~

providing a consistent, coordinated inspection and Source Pof~o~ Co~u~
evaluation process and assistance on pollution prevention Prosro~, t]~ee
and resource conservation. Pilot programs in Alameda a~encit~in Sou~ San

cuco Bay, and th~ &mand Napa Counties will target automotive businesses and
c~co Be7 l~g~ apeda second business category in each county. The Program           ~Jh aMP~.for ~

is of interest to stormwater managers and inspectors aternmoffffom rnobi~
since businesses will need to be in compliance with ~opp~ce~mu (GETA,
stormwater requirements to achieve recognition. 1~4). Th~ BMP~

priorinzed altcr~zh~ ~
ods o] .~r d~sposo2One of the best approaches to educating businesses is
lot ~ most common O~pe~working with a trade organization or business association, cteanin~ operm~o~u. CETA

These organizations generally want information about
upcoming regulations and requirements so they can keep mobil~ cl~a~crs in th~ San
their members informed. Trade organizations can: Frm~cLtco B=TArea ~ ~r

cducme ~hem abo~ ~or~
waler and wa.ffewater du-¯ Provide lists of member businesses and a d=r~e

means to communicate with them, such as
8 newsletter; ¯ A x~u’~z~ agreement

reactL.,d amo~ ~h¢
¯ Cosponsor educational workshops, giving C~or~

the workshop more credibility; ~ As~ocia~n, ~h~ Oran#~

agemeat Agency and ~¯ Send representatives to participate on
San~AnaRegionalBoa~o~

stormwater program advisory committees; accepuzb~ BMP~for
¯ Assist with stormwater ordinance or BMP d~o,

reviews; and charge~. A broctmre
descrying ~h¢
regulatton~ and ~�¯ Provide valuable input to a municipality’s reco~tendedBMP~ ~proposed stormwater inspection program, developed~td di~tril)~led

such as whether requirements duplicate or e~ ~ob~ d¢u~ert
conflict with other agencies’ requirements. Append=
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MANAGING POLLUTANT SOURCES AT
MUNICIPAL FACILITIES

~-~ O
Municipal facilities, such as corporation yards and "r
auxiliary storage yards, ere potential sources of pollutants
to storm drain systems due to vehicle and equipment
washing, storage of chemicals and materials, and other
activities. Since municipalities have a responsibility for
controlling the quality of all stormwater discharges to ,~
their storm drain systems, it is important that municipal
facilities provide a good example to industrial and
commercial facilities.

2Municipal facilities are excluded from the requirements of
the State General Permit (unless they perform the
functions of ¯ transportation or bulk fuel distribution
facility).    However, a memorandum prepared in
September 1994 by staff of the State Board and Regional
Boards to guide stormwater managers in preparing
stormwater management plans strongly encourages
municipalities to prepare SWPPPs for their municipal
facilities.

More information on potential pollutant sources,
recommended BMPs, preparation of SWPPPs, and
inspection programs for municipal facilities, including a
Model SWPPP, is presented in Appendix M. ~-- ~.

,

2-10

R0034959

!





How to Develop Your S. tormwater
Inspection Program 3

C~e Study - Part ~:

w=tu Program (ACC~) INTRODUCTION

This chapter describes the basic elements of an
Panictgat~ng agenrSe: U~ th~ industrial/commercial stormwater inspection program and the
ACCWP cond=¢tedover 4,000~,’ff. process for developing such a program. The process can be~y uuT~o~ ~,,n~ 1993 w 199.s.

used by municilDalities who are working toward compliance
in¢lz~n~ over !40 NOI fa~d2tze=
~/J az ==t~Ot~Uo,~up ~7~c- with their stormwater permits as well as those who are not
ao~. wu~ #=i4a~c~y~o~ t~ yet required to have permits but are involved in stormwater
~¢cwP a~d ~ co=~ per/or- pollution prevention efforts. Use this chapter to choose the
ma~c~ ~uz~ard~. mun~zj concepts and tools applicable to your municipality’s
d~v~top~d at.t~o~ p/~J
rotated u~rpectio~ pro~ramJfor characteristics, business types, and approach to inspection.
prmrity~o¢i~J~$ ~ ~ir~uri.~o Worksheets to assist you in developing a new program or
=~u. improving an existing one are provided in Appendix A.

Mun~ctpalLri¢$ use d~eren~ ap- For municipalities that are just beginning to formulate an
proac~w ~p~mera ~irpro- industrial/commercial stormwater inspection program, theregrom~; son~ ¢it~ conU’~ wilh
A~a~da Cou~Deparememo/ are a number of successful models throughout the State.
Envu’onmental HeaP, h or w~h ~ Information on the different approaches of existing inspection
~.ste~,mer agencies top~dorm programs in California was collected for this Handbook by

~p~ inspections, wh~e o~rs me ~he~ surveying 1 1 municipalities of varying sizes and locations.
. ow~ pubic ~ortz. ]~re, or ~ These included the Counties of Los Angeles and San MateD,~m’~, Factlme~ m~pecled

au~om~nvebuJin~sse$, NOIfa~;/,’. the large Cities of San Jose, Los Angeles, Fresno, and
ti~, other ~avy and i~g~ Utdu,rr~, Modesto, and the smaller Cities of Richmond, San Leandro,
food handlUtgfacili~e~, aad odu, r Hayward, Simi Valley, and Manhattan Beach. This
co~rc~bu~=~Jse~,deg~nd~S information is summarized in Tables 1A through 1E in
on loc~lprzorities, ln.rpectorsv.~eo Appendix E and featured as examples throughout the
standardized m.~pecrioa /orm. aad Handbook.
Board m the ACCWP’~
re/on. Figure 2 presents a flow chart of the essential steps for

developing a successful stormwater inspection program,
~ total O~ ~=~p~ eo~a- based on the experience of the surveyed counties and cities
e~l approzu~ety 560~ol~o~p arm and other inspection programs. Figure 2 also indicates theen[orcemenl activm’ex
flrn t~o yeors of uupection~,, 74%
~aese i~vot~ed ~,ar~ng notices, applying the concepts of certain steps to your program.
20% were b~orn~l vi~la~oa~,, 6%
v~erefor~ vwln~o~t& andon~se Note that Steps 2 through 8 do not necessarily have to be
involved legal act ton. performed in the order shown, and some steps may be

performed concurrently. However, all of them should be
The ACCIVP, through the Subcam-
nude, tone.east o assist local considered {as appropriate for your municipality) before
~fforu ~7. sending out your inspectors. Steps 9 through 12 represent

an iterative process of program planning, implementation, and
¯ Cond~cUn# amu~l rrau~g evaluation that should be conducted annually to continuously

~orkdh~psforin~pec~or~: improve your program. A description of each step ~s

~1~
¯ Developin~ /a~

BAfP flyers for U~#eted b~i-
n~ss actn, it~es,.

¯ Evalua~g ~ upd~tang
performance x uzndar d~
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FIGURE 2 WORKSHEET
Steps for Developing ¯ Stormwater InspecUon Program (Appendix

Step 1. Initlata Program Development

a. Review your local municipal stormwater program requirements.
b. Consider your approach to stormwater pollution control.
c Consicler program consistency and performance Itandardl.

a. Collect and review in     ’
b. Evaluate the potential pollution.
c Develop initzal inspection priorities.

Step 3, Decide Who Should Conduct In~pectJon~

a. Identify which other agencies end internal deper’o’nents Ira conduclJng
inspecbons.

b Evaluate who is best suited to conduct stormwater inspections.
c Coordinate inspection responsibilities with the local Regional Board.
d Develop any necessary agreements with the inspecting agency(s).

Step 4. Establish Enforcement Procedur~

a. Demonstrate and/or designate legal authority to enforce.
b. Adopt defined enforcement procedures for the inspec:bng agency.
c. Establish guidelines for when to involve other agencies in enforcement.

l Step $. Develop an Educational Outreach Program
I

a. Determine appropriate methods of outreach.
b. Develop (or adapt existing) educabonal materials.

Step 6.InformauonDeVel°P Methods for Collecting and Managing Irmpectlon 1

I WSSS
a Develop a system for data collec0on
b Develop a system for stonng, reporting, and evaluating data.
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V

WORKSHEET FIGURE 2 (Continued)
(Appendix A) Steps for Developing ¯ Stormwater Inspection Program

L
Step 7. Develop in Inspector Training Program

e. Determine ITainir~ needs. Ib, ConlKler baining approadl~                                                    7

’ , 2
~

Step I, Evaluate FuMing AltemaUvee

~ e, Consider available finenc~n9 meb’~ods.
~’ b. Consider Um need for inspecb~ fees.

b. Estimate a budget to implement your Aclion Plan.

~ I Step t0. Conduct a Pilot

~’ I

Inspection Program

:

Step 11. Implement Full-Scale Inspection Program

¯ respecter ~atnlng
e.educat~onal ou~h
¯ inspec~ons and enforcement aclions

Step 12. Evaluate Effectiveness of Your Inspection
Program

W~ al Document eliminabon of pollutant sources and -
diso~arges,

I -°

~1~ b. Compare your accomplishments with Action Plan goals.
c Obta=n feedback f~m businesses
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STEP 1. INITIATE PROGRAM DEVELOPMENT

la. Review Your Local Municipal Stormweter
Program Requirements

Your municipality may be part of an area-wide stormweter
permit program, have its own stormwater permit, or be
involved in an urban runoff management program which
is not NPDES-permirted. Be sure to review the
requirements in your permit or management plan related
to control of industrial/commercial stormwater diachargea,
any guidance developed by your area-wide program or the
State or Regional Board, and any performance standards
on management measures applicable to your municipality
before you begin to develop your own inspection
program.

lb. Consider Your Approach to Stormwater
Pollution Control

Three-Pronged
Approach: There are a number of different approaches being used by

municipalities to control pollutants in stormweter
discharges from industrial end commercial facilities. The

1) Education approach taken depends on the size of the municipality,
2) Incentives the types of inspections already occurring, and the types

3) Enforcement of businesses that are likely to contribute the greatest
amount of pollutants in that community. Within a given
municipal program, there may also be different
approaches to control pollutants from large industrial
businesses versus smaller commercial businesses or retail
versus wholesale businesses.

I/7 Alameda CottllIy, All approaches involve some combination of the following
elements:    11 education; 2) incentives; and 3)

over half of the 380 enforcement. For example, a program can be based on
businesses that voluntary compliance with best management practices or
responded to the the BMPs may be required by an ordinance backed by an
ACCWP’$1992 enforcement program. The educational program can be

survey said they were done prior to or concurrent with enforcement. A positive

either unaware or
incentive program may be preferable to traditional
command-and-control techniques.    Ultimately, thebarely aware of the approach should address environmental concerns and

new stormwater match the issues, needs, and character of the business
requirements, types.

Education and Outreach

Most existing inspection programs have a strong
emphasis on educating business owners and operators
about stormwater pollution prevention. The need for
education and outreach is well placed, given the lack of
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awareness and knowledge many businesses have. Most
conscientious businesses want to do the right thing
environmentally, once they are made aware of what they

Tool,.forneed to do, and as long as the requirements are not too
onerous or costly. An informational site visit, in which an and
agency representative walks the site with the facility
owner/operator and provides information about ¯ Educational mate-
stormwater requirements and BMPs, is an effective rials-provide.fact
approach to outreach, she~ts, brochure,

posters, matu~ls,
Many municipalities currently conducting inspection videos, eJC.
programs have taken an educational approach toward
first-time violators (except in cases of severe violations). ¯ Mailings. inform
That is, the first time an ordinance violation or businesses, in ad-inappropriate practice is observed, the inspector informs

vance, of your newthe owner/operator of the problem and explains why it
inspection programneeds to be corrected. The inspector takes this

opportunity to provide verbal and/or written information and requirements.
about stormwater requirements and proper BMPs, and
allows the owner/operator a period of time to correct the ¯ Workshops. meet
problem without penalty. This approach helps to promote with businesses to
good will and cooperation between the municipality and distribute informa.
business, and increases the likelihood that corrective tion, answer ques-
actions will be taken, tions, and receive

feedback.

Incentive# ¯ Informational site
visits - evaluate aMany inspection programs use incentives to encourage
site andprovidebusinesses’ cooperation in implementing stormwater
information on BMPsBMPs. Incentive programs are often used to achieve
without threal ofbetter compliance among commercial businesses that

may be subject to less scrutiny than NOI industries, but enforcement.
they can be applicable to industrial facilities as well.
There are two types of incentives: thosa that allow a
business to avoid a negative outcome (e.g., additional
inspections and fees) if it complies with regulations, and
those that provide a positive outcome or advantage to the
business (e.g., promotion of the business in the local
media, or reduced fees).

Negative Incentives. Most inspection programs inherently
include negative incentives. Clean businesses will
generally have fewer inspections because the municipality
will focus its efforts on the bad actors. However, some
programs explicitly state the cost of non-compliance by
requiring businesses to pay fines for citations or
subsequent inspections.

Positive Incentives. Positive incentives, such as an
environmental award or recognition program, for those
facilities ~n compliance or for those going beyond the
requtrements may be worth considering. Recognition for
compliance or extra efforts is generally greatly
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appreciated by businesses. In addition, recognition or
awards to environmentally proactive businesses not only

~pe$ of Recognition generates favorable publicity for these facilities, but is
Items: also helps to educate the community on environmental

issues as well.
¯ av~rd cer~ifico~ez

If you plan to use positive incentives, make them¯ public recognition
available to all facilities within a business type during the¯ dizplay itern~ same time period so that your municipality does not¯ advertising, appear to favor some facilities over others. Terms such
as certification and recognition have definite legal

T~: The cost ofth~se connotations, so consult with your attorneys to choose
iter~ con v~ greaH~, terms carefully. The coverage of the recognition must be
$o con~der th~ number clear and restricted to the activity or action being
of businesses likely to recognized. For example, a facility should be recognized
b~ eligible for recogni- for "preventing pollution of stormwater" as opposed to
tion when selecting "preventing pollution’, which could be interpreted as
items and budgeting for pertaining to solid waste generation, hazardous waste

recognition progr~rrL~, disposal, or other activities not covered by the
municipality~ stormwater inspection program.

Pale Alto’s "Clean Bay Business’, Manhattan Beach’s
"Ocean Safe Enterprise", end Santa Rose’s "Green
Business" are examples of clean business programs which
recognize businesses (primarily automotive and restaurant
facilities) for taking actions to reduce stormwater
pollution. Some clean business programs are voluntary,
whereas others, like Pale Alto’s, are supported by
ordinance requirements specific to business types. In
these programs, each participating business submits to an
on-site assessment of its practices to verify compliance
with specific BMPs. The business must correct any
problems that are found in order to be recognized es a
clean business. The cities respond by giving businesses

The ACCWP devel- window stickers and flyers that indicate their participation

op~ a sGl?zJ)le letter in the program end promoting them in newspapers and
billboard advertisements. Pale Alto’s program has

of certification for its demonstrated success in bringing businesses into
participating munici- compliance with local requirements and reducing the
polities to use in discharge of pollutants to storm drains (Uribe & Assoc.,
nominating facilities 19 9 3).

for a monitoring ex-
emption (see Appen- Another type of incentive to businesses which have

dLx F). obtained General Permit coverage is to provide "local
agency certification" that they are in compliance with the
General Permit and do not have to monitor stormwater
discharges. The State allows ¯ local agency with
responsibility for controlling stormwster discharges from
industrial facilities to nominate facilities for exemption
from collection and analysis of stormwater samples {they
must still do visual observation of flows during dry and
wet weather). The local agency must certify in writing
that: 1) a Particular facility has a low potential for
stormwater pollution; 2) the facility has developed and
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implemented an effective SWPPP; and 3) the facility’s
past monitoring data do not indicate any pollution Enforcement Tooi~.
problems. Although businesses can self-certify, the
requirements for exemption are less stringent if an agency ¯ Ord~o~lce prov~ions -certifies the business (a business must demonstrate that

stormwater dischargeareas of "industrial activity" are not exposed to
ordinance andstormwater in order to be exempt from monitoring),
business-oracti~2.Local agency certification fosters a spirit of cooperation

between the business and inspection agency and $pecificordinance&.
encourages permit compliance.

Industrial Permits,
~fot~m~t indiwdz~zl NPDES

xtormwater permits,
Existing stormwater inspection programs employ ¯ variety local stormwa~er
of enforcement strategies, ranging from virtually no permi~
enforcement (e.g., those in early stages) to a well-defined or sto~er ¢on~-
sequence of escalating enforcement activities [warnings, lions ~ w~tewoJeradministrative actions, and legal action). Other tools

permits;include ordinances, permits, fees, and monitoring. In
some programs, enforcement actions are taken only if
direct or intentional non-stormwater discharges to storm ¯ Inspection Fees -.tine~
drains are observed, or if violations continue to persist ~nd recovery of abate.
after repeated inspections, mznt costs, if needed

and appropriate
The level of enforcement is dependent on the (vi~v~l
municipality’s legal authority, whether the inspectors incentive);
have authority to issue violation notices or citations, and
whether enforcement actions need to be referred to
another agency. Legal authority and enforcement n~s$ orb2 mur~¢ip~Ji-strategies are discussed further under Step 4. ty, to identify polJut-

ants and activitie~ ofEnforcement needs to be balanced with the incentive and
concern ~znd measureeducation aspects of the inspection program, in order to

meet the requirements of the municipal NPDES permit to
control industrial discharges to the storm drain system.
For example, businesses in clean business programs need
to get the message that if a cooperative approach doesn’t
work., they may be not only dropped from the program
but subject to mandatory enforcement. Incentives for
businesses to maintain clean sites will be lost if
enforcement of bad actors is neglected. Businesses that
continually need to be "re-educated" every time an
inspector visits the site may require enforcement to
obtain compliance.

lc. Consider Program Consistency and
Performance Standards

Consistency among inspection programs, in terms of
requirements, procedures, and enforcement, is very
desirable from the standpoint of businesses that operate
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facilities in multiple jurisdictions end expect to be on a
The ACCWP’s "level playing field" with their competitors. Businesses
Perform~¢e that do not spend money to comply with stormwater re-
Ston~rz~ quirements have an unfair economic advantage over those

that do. Municipalities and regulatory agencies have a re-
sponsibility to businesses in compliance to enforce

The ACGWPdeveloped~ requirements for non-compilers as well. It is else
PcHorr~mce Srandnrd3 for important for co-permittees in an area-wide municipal
Lndusmal ¢znd ~�~mmercial stormwater program to achieve consistency in order to
Bu3iness Inspection Ac#v~. demonstrate compliance with their NPDES permit.
t~ (see Appendix G) to
adu’eve a county.wide Consistency means that municipalities are providing
consistent and effective similar educational outreach materials, giving similar
approach to implementing direction to businesses on improving poor practices,
inspection progmnu. TI~ collecting similar information at facilities, and following
performance stan&zrdz are upon the correction of problems and enforcement with
divided into three n’en, the same level of care. This will only happen if there is
dependzng on when the coordination among municipal agencies and departments,
implementation of the and inspectors receive consistent end comprehensive
standard will occur. ~ier training.
I represents the baseline
level of effort to be imple- Although municipalities need the flexibility to develop
m~zzednow. Tier ll inspection programs that are appropriate for local
standards are to be emLu. conditions, inspection programs should have similar
atedfor implementation baseline elements. To define these baseline elements,
wi#un one yeo~r, ~ Tier some municipal programs have developed "performance
Ill standards are under standards" for conducting inspection activities.
consideration for possible Performance standards represent the level of
.f~’ure implemenum’on, implementation necessary to demonstrate that pollutants
These per/orm~ce stem. are being controlled in stormwater to the MEP, as defined
d~dz can serve as o through dialogue with the local Regional Board. The
model toothermunicipali, particular Performance standards adopted by each
tz’es of baseline efforts municipality’s stormwater program are part of the basis
~, if acceptable to the on which each municipality’s compliance with its NPDESLoc~ Regior~d Bo~rd and

permit will be judged.
implemented according m
schedule, ~ be consid.
ered as the loc~ storm STEP 2. ASSESS BUSINESS TYPES AND SETw~erprogmm’s defimtion

PRIORITIES FOR INSPECTIONof MEP for compliance
with its municipal NPDES
ptrmit. For municipalities beginning to develop inspection

programs, the idea of having to inspect all facilities that
may be contributing pollutants to stormwater may be
overwhelming. A realistic approach for addressing a large
number of potential inspections is phased implementation
of the inspection program. Both the CWA and EPA’a
stormwater regulations support a phasing strategy that
targets activities associated with the worst pollutant

* Use Worksheet #1 sources and/or discharges to high value waters. One
(AppendLr A)to help advantage of phasing is that when you scope your

inspection program to match available resources, youryou implement Step 2
chances of success are greater than if you tried to
accomplish al~ inspections every year. In this step, you
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will assess businesses present in your municipality and
develop inspection priorities for the initial phases of your
program.

2a. Collect end Review Information on Local S~d Indusn’i~/
Busineasea Clas~ificalion (SIC)

codes are used by the
Lists of industries and commercial businesses that you Federal stormwater
may want to include in your inspection program are regulation~ m~ the
available from a number of sources, including local

State General Permitwastewater treatment agencies and health departments,
to identify the indus-state and local regulatory agencies, and your own

departments. The information available from these try types that require
sources is summarized in Table 3. Some utility o permit. Knowledge
companies ere also willing to provide lists of their of Sl� codes for local
industrial customers. Other useful sources of business businesses can helpinformation include local chambers of commerce and

yOU idenlifyprioritybusiness organizations, city business license records,
facilities for inspec-Federal Census reports, business directories, surveys,

telephone books and other publications. Each of these lion. However, be
sources has its limitations, but a combination of sources mvare th~ SIC codex
can usually provide a good, overall picture of your C0}l be misleading
business community. A "drive-by" survey in the

because they may notcommercial and industrial areas of town can also be
accur~ely describehelpful.
the primary aclivilie~
that are conducted at

2b. Evaluate Potential for Businesses to Cause a particular facility.
Stormwater Pollution The ac~d use of a

facility may need to
If you choose to conduct a phased stormwater inspection be confirmed during
program, focus on the businesses that are the most likely Gn initial 3it~ visit.sources of pollutants in the first phase. The EPA
regulations took this approach by requiring municipalities
to control stormwater from the following facilities
believed to have a high potential for discharge of
pollutants: municipal landfills; facilities that treat, store,
or dispose of hazardous waste; facilities that handle toxic
chemicals; and facilities that the municipality determines
to contribute a substantial pollutant loading to the storm
drain system. Another or subsequent way to prioritize is
to consider facilities that are located in environmentally
sensitive areas or that discharge to sensitive water
bodies.

Stormwater monitoring data reported by industries as part
of their stormwater permit requirements are now available
from the State and Regional Boards. These data may help
you to prioritize individual industries or categories of
industries on the basis of the pollutants that they have
been discharging in stormwater. However, keep in mind
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TABLE 3                                                        ~
SOURCES OF INFORMATIONON INDUSTRIAL AND COMMERCIAL BUSINESSES I,

Source/Address information Available Contlct

Local business iicence office Business name, I~ld~ass, and SIC coda    Loc-~-~ agency

Loce~ wastewmer treatment ~enciee Manufactut|ng end Ueatmont
Wocessas at
industries

that st~e

~un~ En~ron~mll Hee~ Dens., ~si~ssee
Hizsrdous Materials D~s~nl; ~ ~e ~
~e~ntion Bureau

Stile Water Resources ConUol NOI Industtiee Dateb~ia (916) 857-0623Board/Division of W~er

Dm~base f~
2) NOI
3) Waste Disc~Ws S~

=W=ste Discharge R~ire~;

U.S. EPA, Region IX List of
75 Hl~r~ Str~ CERC~
San Francisco, CA 94105 (415) 7~15~
CaI~PA Offi~ of En~o~ntal
H~ard Assessment f~er=l,
555 Capitol Mall, Rm 235 W~ams
Sa~amento, ~ 95814 313):

facies

~n~

¯ ~z=rd~s m~ls users

C=I~PA Depa~e~ of List of RCRA
Toxic Substances ~ol, Reg. II ~eltment, st~, =~ ~ (810) ~38~7~ Hei~ Ave~e, SuRe
Berkeley, CA 94710

CII/EPA |ntegrated Waste Mar~gernent List of all acth~ and oloaed I~ldfills (9161 266-2298Board and tranifer atat~onl
8800 Cllcente~’ Dr.
Sacramento, CA g5826

CII/EPA Department of Toxic Industry Source Reduction (916) 322-2822Substances Control Ptins/Findings fronl
Office ot Pollution Prevention and
Technology Development
P.O. Box 806 ~r---
Sscrsmento. CA 95812.0806
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that the sources of concern in your municipality may not
be those industries that are regulated under permit.

A source control study conducted for the Santa Clare
Valley Nonpoint Source Pollution Control Program
(NPSPCP) prioritized industrial sources according to the
quantities of metals that were likely to be released to the
environment (Woodward-Clyde Consultants, 1992). First
priority industries (i.e., those judged to be responsible for
the greatest quantity of metals relative to other indultrtel
sources) included:

¯ Metal plating facilities {SIC 3471)

¯ Boat building and repairing facilitiel (SIC
373)

¯ Industrial machinery (SICI 355, 358)

¯ Trucking industries (SlCs 4212, 4213,
4214)

¯ Used vehicle parts and metal scrap yard~
(SIC 5015, 5093)

¯ Auto repair shops and auto renting (SiC

I ~)
751, 7538, 7539)

Remember that these businesses ere only a pollution
threat if their activities are exposed to stormwater.
However, you may not be able to determine this until you
conduct the initial inspection of a specific facility.

2c. Develop Initial Inspection Priorities

In the first year or two of your program, let initial
priorities for categories of businesses to inspect based on
what you expect to be the most likely sources of
pollutants. Afler facilities have been inspected and you
have some direct experience with the conditions in your
municipality, your program’s priorities can be readjusted
on a site-specific basis. In addition, conducting a pilot
program during the first year can be useful for collecting
data on local business practices so that priorities can be
adjusted during the second year (see Step 10).

Suggestions for setting initial inspection priorities are as
follows:

¯ Use information from other inspection
~,~ programs, data from the Regional Board,

and/or Dreliminary inspections of your own
(such as a "windshield survey’), to get an
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idea of which businesses within your                  ~-~
Exomple of a Phased municipality are potential problem sites UInspection Approach based on the nature of the businesses, the

materials they handle, their facility                  "~"
management practices, end/or their

The 5~ M~eo C.mauTw~ proximity to environmentally sensitive
$torcmcmer Pollulion Prrvenl~on areas.
Program (STOPPP)
guidance for its munic~pal agen. ¯ Consider including come or ell of the
~estome insemngp~o~es privately-owned industries in your
.far the types ofbuJin¢~ to municipality that have obtained Generalinspect. The STOPPP
~ozerManogem~nz Plan re- Permit coverage. It is better to exercise
quires mumcip~it~es ~o imti~ local inspection end storm drain discharge
inspecaons ~ July 1994, com- control over these sites then to depend on
plete 20 percem ofthcprioriry Regional Board staff to enforce the General -
mspe~ons by J~ry 199~. Permit requirements.
and complete 100 percent by
June 1~97. The im’r~l 20 ¯ Consider the types of facilities that could
percent includes all NOl/acil~- be inspected under existing inspectionties and as many other high
pr~ohry bu.dr~ssesasn~ce~c~r# programs. You may be able to make
romeettherequirer~,ts. The significant progress toward control of
rr~mng ~O perc~r~ incites a industrial and commercial etormweter
,umber o/cor~ereial bu, rtne~, discharges by dovetailing your efforts with
e~ ~ ~TOPPP ~pec~z re be these programs. The disadvantage of only
poter~alty =gni, ficmu ducl~r~- using an existing inspection program to
en ofpolt~ to =arm conduct stormweter inspections ia that it

may not cover all of the industries that ere
The pgio~tie~ recommended by                      causing the worst stormwater problems.
STOPPP m’~:

¯ Include businesses that ere the focus of
I. NOI and/~zzardou~ maze- frequent public complaints or ere known to

ri~bu~nt~rpl~.facili, be "hot spots’. Remember that if your
~t~. inspection staff is responsible for bresponding to complaints, these activities

2. Vehiclexervicefacililiez will generally take priority over routine
and mocizine Oa>ps; inspections.

3. Restaurants conducang
o~r wodunx act~v~�~ ¯ Consider businesses in older areas of town
and grease dLcpo~l; with aging infrastructure, on areas that ere

unsewered, as they ere more likely to have
4. CommercioJ primen and illicit discharges.

5. Re~ailstores~:~s- STEP 3. DECIDE WHO SHOULD CONDUCTters and/or oil changing
o~-~e: INSPECTIONS

6. Mobile v, coJ~rs, pooL/spa
mmmen~e, mzd com-
men:ia~pau~ers; and 3a. Identify Which Other Agencies end Internal

Departments are Conducting Inspections __
7. Golf courses, nurseries, r"

andpes’ncide applicators. Find out which specific sgencies and/or departments are
inspecting businesses within your municipality, whet
types of businesses they are inspecting, end how often
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they conduct inspections. A summary of different types
of inspectors who could potentially perform stormwater

A ll~brid Appro~hinspections and their current inspection functions is
provided in Table 4.

Here ’.~ ~ appmac~ propoMd

3b. Evaluate Who is Best Suited to Conduct
Stormwater Inspections

Op~ons for Sto~wa~ Ins~c~n ~

There are basically three approaches to obtaini~
inspection se~ices:                                          i~e~

1. U~ in~ctor~ f~m ~n ~ ~n~ ~
internal depa~ment that ore already ¯
conducting inspections of priority ~n-
businesses. This is the most popular
approach because of the advantages of ~;
incorporating stormwater inspections into
existing inspection programs (discussed in
Chapter 2). m~ ~ ~.

2. Create a dedicated inspec~on staff w~
your own depa~ment. Given the number of ~j,~
existing inspection programs, this approach ~,~;
is not usually chosen except by large
municipalities. If you can’t justify a
dedicated full-time inspection staff, R may
make sense to have your existing sta~ ~ ~;
spend p~ of their time conducting
inspections of facilities that are not already
being inspected, or responding to public

-re~o~tocomplaints or referrals from other ~ga~ing iHi~l ~.
inspectors.

3. Hire a �ontract~, �~su~a~, ~ temporaw
staff to pe~orm the inspec~ons. This
approach may be appropriate for

d~onconducting inspections of a pa~icular type
n~ a~ree~[~of business (such as one that is not par of
~o, ,~m~.an existing inspection program) or filling in

for your own staff in Option 2. above. It ~ Pe~ c~~
allows you to meet seasonal demands for
inspection se~ices and avoid hiring
~ermanent staff.    Contractors and
consultants typically do not have
enforcement authority but they can
~e~orm inspections and refer follow-up and
enforcement actions to your staff, The
City of Palo Alto found that use of
consultants was the most cost-effective
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TABLE 4
TYPICAL INSPECTION AGENCIES AND RESPONSIBILITIES

Agency/Department                  Primary Inspection Function

County Environmental Manaaement
Businesses required to have

Hazardous materials and hazardous waste hazardous material business plans
inspectors (HMBPs); hazardous waste

generators; underground storage
tanks (USTs)

County Health Deoartmerff

Restaurants; food service facilitiesHealth inspectors

Wastew~ter Treatment Aaencie~

Industries which have permits to
Pretreatment/source control inspectors discharge industrial waste to the

sanitary sewer; restaurants with
grease traps

Fire Department or Distri;T
Businesses which store and handle

Fire safety inspectors; hazardous materials; all businessesHazardous materials inspectors in some locations

Public Works Deoarlm~rff
Industries which have permits to

Source control inspectors discharge industrial waste to the
sanitary sewer

Building/construction inspectors Construction activities (private and
)ublic)

Illicit discharge inspectors Businesses found to be the source
of illicit discharges to storm drains
and sewers

* Use Worksheet #2 r
(Appendix A) to help ~
you implement Step 3.

r ....
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Vmethod of conducting inspections of automotive facilities.

These three approaches are not mutually exclusive; they
Using a Bid Pro¢~ ~

0are commonly used in combination to cover inspection of
Sel~cl ~ldifferent types of businesses (see sideber). Another

A~Icy
L

option is to have your stormwater inspectors conduct
joint inspections with inspectors from other agencies end
departments. This provides opportunities for cross-
training of inspectors and is often more convenient for The Centre
businesses as well. Clean Wmer ProEram

(CCC3]q’) took a
1unique approach to

I#sues In Selecting an Out.de A~¥ selecting an agency to 2conduct stormwater in-
In deciding which agency (or department) should conduct

spection~for i~ mem-
stormwster inspections and educational outreach for your

bar ogencieJ. The -municipality, consider the following questions:
Program requested
proposal~ and bidj

" Which agency or agencies ere inspecting from variou~ inspectionpriority businesses (related to control of
stormwater discharges)? agencies in the County,

and invited the County
Environn~ntal Health* Is the agency willing to take on more

responsibility for its inspectors? Department and s~eral
wast~ater agencies to

¯ Does the agency have the resources to make presentalion~ to a
accomplish the additional inspections in the selection committee. A
desired time frame? group of three sanitary

districts (Central Con-e What interagency responsibility or ira Costa, West CO=re.
reimbursement agreements might be ~y, and Del~a Diablo)
needed to conduct the inspections?

were selected to con.
ductinzpection~fora

61

¯ Will it be cost-effective to use the services
majority of the CCCWPof that agency? Will it be easier end more
municipalitY’s. Theconvenient for businesses?
districts will conduct o

¯ Does the approach used by the agency pilot program during
q(i.e., use of education, incentives, and the first year which will

enforcement) match the approach you focu3 on vehicle service
desire for stormwatar pollution control? shops and some NO]

¯ Will the agency conduct follow-up end U
enforcement activities and does it have
sufficient legal authority to do so?

¯ How will information be transferred
between the agency and your staff?

In reality, political or budgetary issues may ultimately
drive the decision as to which agency to work with, /
Consideration of th~ above questions will then help to
define what issues should be covered in interagancy
agreements (see Step 3d.).
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Typical Appr~ache# Using Existing Inspection Pr~rsm:
Example

Inspection Programs Based on the information collected for this Handbook,
most municipalities, both large and smell, have

, The City of Hoywant has incorporated some or all of their stormwster inspection~
o thoroughly lmegrated into established inspection programs. The programs thst
source control program are most commonly used are pretreatment, hazmst, and
incorporming storm ~er, health department inspection programs. Only the largest
pr~r~tm~ru, ~d po~- cities, San Jose and Los Angeles, ere using or considering
ben prcwer~on. Ir~pector~ using dedicated nonpoint source inspectors to inspect
conduct ~te ir~pec~ons industrial/commercial facilities. In the case of Los
for each of~ese ~sues m Angeles, pretreetment inspectors refer any major
over ]60 industrial and stormweter-related problems they observe to the nonpolnt
cornmercialfaci/,ties source inspectors, and the nonpoint source inspectors
annually. The inspector conduct follow-up or enforcement or respond to
can require ~on-storm- complaints. Other examples are presented in the aideblr
water discharge~ to be =d- and in Table 1B (Appendix E).
dressed by polluzion pre-ven,~on measures or r¢di-

rected to the sanitary Impact= of CUPA
sewer tf approprime.

The State recently enacted legislation (Senate Bill 1082)
The Oty of Simi Valley to streamline and consolidate regulation of hazardous
has a ~milorly integrated materials and waste facilities. Under this legislation,
program in w~’ch iU county or city is required to form a "certified unified
source control in~p~cr~ program agency" (CUPA) to administer requirements for
~ conducts prerr~l- hazardous waste generation, spill control, USTs, HMBPs,
m~m, smrmwoJerm~d end the handling, use, and storage of hazardous
Iw.r~ in~pechor~. E~ch materiels. This single agency will be responsible for
bt~ptctor ~ respon~ble conducting all hazardous material-related inspections st
for oJi ~p¢c~on~ w~n ~ regulated facilities.
geogroph~c~ zone of =he
C~t~. Fac~h’~es inspected The legislation does not require stormwater inspections to
include hz~ ~nd ~ght be performed by the CUPA; however, you may want to
b~dustn’es (incLosing consider having the CUPA for your area conduct
NOb), oJEomot~ve shop~. stormwater inspections with its other inspection activities
r~zunu~, m;d oth~r at these facilities. If you choose this approach, be awarecommercial businesses. In-

that CUPA inspectors will be focused on ensuring properspecton u~e a ~mdard
storage, handling, and disposal of hazardous materialsir~pectionform wi~h seven and wastes; they may need additional guidance ando~o~hn~ru~ to o~re~
training to be able to recognize potential stormweterspecific problems under

each area of concern pollution problems and suggest appropriate BMPs.

(smrmwater, waste dis-
posal, material storage,
~c.) 3c. Coordinate Inspection Responsibilities with

the Local Regional Board

Meet with your local Regional Board staff to discuss any /
aspects of your inspection program that may overlap with
their responsibilities. Consider developing end adopting

r-an agreement with Regional Board staff regarding the
facilities that each agency will inspect, the means of
exchanging information, and coordination of enforcement
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activities. The concept of developing an MOU with the
Regional Board was discussed on pages 2-4 and 2-5, end
an example of an MOU is provided in Appendix C.

3d. Develop Any Necessary Agreements wlth
the Inspecting Agency(s) * ~ cay o/’F~

If you elect to use another agency to conduct stormwater tary DL~t~ct to �o~d~a its
inspections, meet with the agency to discuss any =tormwmerbzR~’o~z. The
institutional arrangements or agreements that are Cmjm~tDLrt~ct/a=~

MOU which ~ed~ozex DL~required. These agreements may need to address issues
tract bupeaors =z e~’orc~.of reimbursement, information transfer, training,
~ oJ~cers, ~nxenforcement authority, and liability. Also discuss your
to LrJue wining not~=smunicipality’s permit responsibilities and inspection
came mzd 4ed=x orders, m~lstandards and obtain a commitment from the inspecting ~sc~b~ ~ke ~mho4agency to meet your requirements. Examples of
which th~DLr~ctwilll~einteragency agreements are provided in Appendix D and comptJuoz~for i~ ~

described in the sidebar. (See Appev~z D).

Remember that, when you use contract services to do ¯ The ~ M~zeo Come7
your inspections, your municipality is still responsible for ronnmuoi H~bh
the results of those inspections and reporting them to the per/ornu =tornwvmer
Regional Board. If the inspecting agency is not ¯ tie.for

Come7 =t no chorge torecognized part of your municipality, it is not the NPDES
c~aes, bec=uzepermit holder so it is not legally responsible for fee~itcollea~fromindastri~compliance with the permit,
with t{MBPz mz~
cover the cost of do~ng storm
water inspet~dons along with

STEP 4. ESTABLISH ENFORCEMENT ~nat a~t usT~mu.
PROCEDURES ~e co~m7 ~=z =n ~zou

with each city which
The recommended approach to conducting stormwater

o~d r~l~e~x the city ofliabil-inspections is to educate and provide incentives to
ityforCounty~ff~a~tn.y.businesses to comply with stormwater requirements.

Enforcement actions should be limited to businesses with
repeated or flagrant violations. Your stormwater program
should help businesses understand the stormweter
requirements and give them ¯ reasonable opportunity to
implement appropriate BMPs, while being clear about your
intentions to enforce the requirements if they do not
comply. Adopting a defined enforcement procedure and
training inspectors in its use will help provide a

~ ~$e Work~he£1 #3consistent, fair, and predictable approach to enforcement.
(Appendix A) ~o help
you implement Step 4.

4a. Demonstrate and/or Designate Legal
Authority

Assess your municipality’s authority to enter and inspect
o facility and take enforcement action, and which
personnel have that authority. Municipalities with
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municipal stormwater permits are required to have or
obtain the legal authority to prohibit non-stormwater
discharges to storm drains and require stormwater
controls to the MEP via a stormwater dischargelpollution
control ordinance or other municipal coda.

In order to conduct an effective inspection program, you
must have sufficient legal authority to:

¯ regulste stormwater discharges from
industrial and commercial businesses into
the storm drain system;

¯ prohibit illicit discharges and illicit
connections at these facilities;

¯ inspect the premises;

¯ require, witness, or conduct sampling and
analysis of any discharges;

Use of Specific
Or~blmzceL~nguage ¯ require the implementation of BMP$,

including installation of structural controls
~ome ~c~/~L,~z pm if necessary; and
business-specific or acavtty.
xpecific stomn~ater ¯ pursue civil and criminal penalties for
proW$~u priMP violations of stormwater regulations.
requirements into their
general slonmvater or x~r N~d for ¯ Stormwater Ordinan~e
~e ordinance, to ~ it
more clear and enforceable A review of municipal codes in Alameda County by
for canton business r~pes. German & Waltner, Attorneys at Law, found that
The C~ry of Pale ALto took

municipalities generally have sufficient legal authority tot~s=ppro~ch to reputing implement required stormwster pollution controls, butvehicle service shops, and
lack the actual expression of this authority in locald~sign~d ~ts "Cl~a~ Bay

Buzine.M" program to inform ordinances. A stormwater discharge ordinance is the
~=d encourage these proper tool for providing municipal inspectors with general
busmtJses to comply. Tl~rt administrative authority to inspect, regulate, and enforce.
may be opposition from the
business communitytothis German & Waltner prepared a Sample Ordinance
=pprooch~ so m~ke surt the (Appendix H] to guide municipalities in developing the
~for a ~’pecific ordinance means to control discharges to their storm drains. This
is clear and compelling, and Sample Ordinance, or a modified version of it, has been
that businesses are given adopted by most municipalities in Alameda County and
~dequ~e inforr~ion ~t used as s model for other municipalities throughout the
time to comply prior to
~force~zm. State. Article III of the Sample Ordinance specifically

deals with the legal authority required for inspection and
enforcement.

A stormwater ordinance should also include language that
designates inspectors or other municipal personnel as
enforcement officers. If you are using another agency to
perform the inspections, you will need to eithsr designate
enforcement authority to that agency (see examples in
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Step 3d.) or set up procedures for referral of violations
back to the municipality or a regulatory agency for EXAMPLES OF STATE
enforcement. ENVIRONMENTAJ. CPJMB

CODES
Use of State and Municipal Code#

If your municipality does not have a stormwater
~c. 5650. Pollat~ Waterordinance, inspectors may have authority under existing
P~ 4~pos/~t~&,State or municipal codes that provide environmental
~ ~or~or~protection. State laws can be used by law enforcement ~ ~:

personnel or peace officers to cite observed violations and
respond to complaints, However, a search warrant may ¯ /~m~/~ ~ or
be needed to inspect a facility for a suspected problem.
The Fairfield-Suisun Sewer District, lead agency for the ¯ :o~dor ~ r~Fairfield-Suisun Urban Runoff Management Program,
compiled and distributed summaries of State
environmental crime codes (see sidebar) on ¯ two-aided ¯ ~m,dust, =/=v~, or
laminated card to local law enforcement agencies, so they
could assist the District with enforcement of stormwater * .f~m~7 r~,/~,
pollution violations. Agencies should consult with the ¯ o~Ts~s~o~ceorr~local District Attorney’s office to determine the DA’s ,de~t~r~u: ~j~, pk~ or
willingness to prosecute these violationa. ~ ~f~.

In order for municipal inspectors to issue citations for Sec. 5632-D~int Near
(M) Un~ to deposa, perm~violations of local codes, they must receive specific p=rs~o, orpl~ewl~re~c~training and become public officers lunder Section 830.2 p=~ ~=o ~w~,

of the Penal Code). Some municipalities are providing dL~po~e~, or~hro~,
their inspectors with this authority (for certain applicable 150feet o[~gA
codes) in order to make it easier for them to take c~u, ~s, ~ar/~e. ~r

vehicl~ or pore O~ere~, rubbL~A,immediate enforcement action at the time a violation is
o~ ~observed. Municipal inspectors need to contact the DA’s

office for enforcement of State codes H¢~o~ ~I $ai¢0

Sec. 5411 - Discharge

~r Qther Wa~e (M) No per$o~4b. Adopt Defined Enforcement Procedures
s~,~c.~,~ ,,.’~e

Once you have established enforcement authority, =~u~r ~u’ch
develop and adopt a defined enforcement procedure to coma~u~ 9aau~,
guide your inspectors (or those of other agencies) in
taking enforcement actions. The procedure should
consist of a well-defined sequence of actions escalating

See. 27153- ~tfrom warnings to violation notices or citations and finally (1)No motor ~Ucl~
to legal action. Consult with your City or District ol~ra,Vdi~amoa.~rres~m#i~
Attorney for guidance in determining your enforcement ~ escape ofe.xc~ smog,
approach and procedures. Jz~z, ~oJ, oil or~l

M ,,, Mh’~mea~r, !An example of a typical general enforcement strategy is
the minimum enforcement protocol developed by the
ACCWP in 1994, which was adopted by all the
municipalities in the Program that are conducting
stormwater inspections (see Appendix I). The protocol
describes the conditions at the facility that trigger each
level of enforcement; information that should be provided R0034979
in the violation notice; the response required of the
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facility operator; the time period allowed for response;
STATEEWVIRONMENTAL end the schedule for follow-up inspections. The Sen
GPJMECODE$#o~tm, ed) Mateo Countywide STOPPP end the Fairfiald-Suisun

’̄~=~C~ Urban Runoff Management Program adopted similar
enforcement protocols (also in Appendix IL After two

Sac. 370. Public Nu~onf¢ ~) years of experience with its protocol, the ACCWP reviled
A~g .~ch u i~/wioar to it to define four levels of enforcement action: warnings,
~o/~ or ~cem, or ojTenz~ administrative actions, administrative actions with finalm ~ xe=es or = ob~ucao~ and/or cost recovery, and legal actions (Appendix I).~o the free u~e of property, or
tUt~wfulb} ob~Ir~c~ free

#o~xoge or =ze of~ny ~ig~Zt An alternative enforcement strategy is to give inspectors
Zakz. or r~er. ~. ~rr~=~ r~- the authority to issue citations for major violations at the
~mL or boa~orm~ypub/~c time they ere observed. Inspectors like this approach
por~, ~qume, ur~, or because they can issue citations "on the spot" and do not~#~y u o p~b~c ~u~=~c¢.

need to collect extra documentation for enforcement st a
~¢, 374,7-Dum~in~ W~ later date. If you use this approach, your enforcement
Matertat Into ~r #~ar Watc’r protocol should clearly specify when the issuance of a
~/) citation is appropriate.
Every p~rzon who l~ers or
dvmp$ any waste rnmZer ~zo Whatever enforcement approach you adopt, It should beo~. s~e~ or boo~ of wou, r or
",,~#m~ ]50feet of~ h~eh well defined, consistently applied, and well publicized to
waler ma~ of any ~’eam or the businesses being inspected.
~ o!,mzer U ~ of a
~wJde~mwr.

~,c. ~z.~.~. o,~i,, o~ 4c. Establish Guidelines for When to Involve
liazardouJ Mmtrial (M) Other Agencies
K~owmgi~ depositing a
I=z=rdo= ~’=bxm~, =~ or Add guidelines to your enforcement procedures for when
=pen ~7 ro~d, street, h~hw~7, to draw on the legal authority of other agencies such as,̄~L.~, or =pen ~ ~ oy

the Regional Board, the District Attorney, countyomo£~r, w~oul perm~$ion of
~ owner iz prohibis~d, environmental health departments, or local law

enforcement agency.

~ec. 17200. Unfair Bu~ir~$~ Enforcement by the Regional Board

Engaging in an unlawful or If an inspector observes a discharge from an industrial or
=nfmr bu~inesspr~ctice b a commercial business that is a threat to water quality and
r.~o#~nze, cannot get the business to discontinue the discharge

through local efforts, contact the local Regional Board
M-Mi.~meanor: C-Civi~ office for direction and/or assistance. The Regional

Boards have a variety of enforcement mechanisms
available, including administrative civil liability (ACL)
complaints, cleanup end abatement orders (CAOs), end
cease and desist orders (CDOs). They also have the
authority under the State Water Code (Porter-Cologne
Act) to impose civil liability of up to $10,000 per day for
every day that the industry is out of compliance. Keep in
mind, however, that continuing referrals of problem
discharges to the Regional Board may be interpreted by
Board staff to mean that the municipal program is not
effective.

R0034980
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To encourage compliance with the General Permit, the
State end Regional Boards have developed an

Help ~J~ E~’o~ e.fenforcement strategy based on a cooperative approach to
implementing the General Permit program. The strategy E~omw~t~r Crb~
includes educational outreach, technical assistance,

A nstmberof~o~monitoring and inspection, end enforcement action. State
C=lifon~ i=~ ~ E~ro~.and Regional Board staffs have initially focused on
men~al Cr~mn T~l:Formidentifying "non-participants" and getting them involved w/~ch canons oj’reprc~m~-in the program. Non-participants include industries
~vesof~ca~lawcv{fot~e-requiring General Permit coverage that have not filed NOIs m~t m~r othorpab~ic

(’non-fliers") end those that have filed NOIs but have des ~o~hm~ em~ro~mm~r
done nothing else to comply with permit requirements jari.tdi~do~. ~ bwJa~..
(e.g., have not developed or implemented ¯ SWPPP). If theO rtm 
industries are willing to participate, Board staff will G=m~,
educate and assist industries in implementing their To~cSvb~to~c~
SWPPPa. U.S. EPA, t~ Io¢=I Air

~=lir~ Managen~,n~
~ Regional Boo~d, theYou can assist the State end Regional Boards by notifying
U.$. mid DLttric~ At~ortmjs,them of industries you inspect who should have filed
m=doth~r organiZodo~.NOIs or implemented SWPPPs. The San Francisco Bay
Ti~e ToJk Force c~Regional Board’s policy is to require non-participants to ke~.ful in provi~m’~file an NOI within 10 days end submit and begin to
ance on ~forc~n=e~pro~.implement a SWPPP within 30 days of notification. If an ~vr~s =rod how =nd w/m,t

industry does not comply with these requirements, the involve these ag~n~
Regional Board will issue ¯ CDO or CAO end/or an ACL forcement ~’hoPJ.
Complaint. If there are significant adverse impacts to participation ~n OR
beneficial uses due to stormweter runoff from a site, end Force can help to
a SWPPP for the site would have prevented or lessened th~se agendas
the problem, the site owner can be fined up to $25,000 ~omn~u~-in=pect~o~pro.
per day of discharge for non-compliance with the General ~rm, ~ coordinate
Permit. enforcement acti~e~ v~th

Enforcement by the Di#tri~t

The District Attorney’s office should be contacted if the
inspecting agency believes that the industry is committing
a criminal offense, such as ¯ serious hazardous material
violation, a deliberate criminal act, or repeated violations
and failure to respond to violation notices. In addition, it
is usually desirable to allow review of this type of case by
other agencies for possible additional violations of
Federal, State, or local laws. For example, ignoring
violations of hazardous materials end other statutes may
jeopardize future enforcement. Inspectors should also be
aware of any local guidelines for involving law
enforcement agencies in investigation of hazardous
materials incidente.
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STEP 5. DEVELOP AN EDUCATIONAL
VOUTREACH PROGRAM

* Use Worksheet #4
Stormwater pollution prevention is most easily and cost- ~’~ O(Appends A) to help effectively achieved through education and awareness.

L
.)’OU ~pletnozt ~ep 5. Most businesses will do the right things if they know

what the right things are. Therefore, one of the most
important steps in initiating ¯ stormwater inspection
program is to communicate with the general business
community about upcoming stormwater requirements and
appropriate BMPs.

Outreach to commercial and small businesses is even

2
more critical to successful pollution prevention than It is
for larger businesses and industries for several reasons:

Commercial businesses typically operate on
tighter profit margins, ~o they have limited
resources to track and understand

Experience hot shown environmental issues end regulations.
that outreach to com-
n~rcial businezstz L~ ¯ Lack of resources makes it difficult for
especially critical to small businesses to make changes, and

the success of an
those changes take time.

irz3pection progrom. ¯ Small businesses have a higher percentage
employee turnover and one untrained         ~_~.
employee can have ¯ significant impact.

¯ Regular and frequent employee training are
not es common st small businesses.

¯ Small businesses are not as used to being
regulated as larger businesses. Outreach
helps them understand the need for
pollution prevention.

Consider using City staff
that are not involved in
inspection activities to 5a. Determine Appropriate Methods of Outreach
conduct outreach to indi.
vidual businesses. This Education of individual facility owners and operators

7
approach may be appro, usually begins at the first site visit; in fact, this is often

the main purpose of the initial visit. At a minimum, yourpriate if you are initiat-
outreach effort should include education of facility

ing a clean business owner/operators during inspections. Inspectors should
program or if you ha~e provide verbal end written information, if possible, on
arranged for another stormwater regulations (including General Permit and local
ogency to conduct StoFm- requirements), the impacts of polluted discharges to
water ir~pectionz and storm drains, and the appropriate BMPs for that facility.

you want to supplement A more comprehensive education and outreach program
should also provide outreach to industrial and commercial

r--
their outreach efforts, business groups through mailings, media coverage,

workshops, and incentive programs.
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The types of educational materials and activities that are
being used by existing municipal inspection programs
include:                                                  ltc~h Oul Io B~$z

¯ Verbal communication during site visits;
WorkJhops

¯ Handouts during inspections:
org~miZ~onz ~ been

fact sheets on stormwater fou~d to be e~ecfi~ i~ ~u.
regulations, General Permit
requirements, local ordinances, and bu.rin~Jscr ~o= ~ortm~zt~
other local stormwater program reg~o~m~dBMPsond
information; whm to ~xpec~ durin8 i~p~c-

fio~r. The ACCWP, in con.
flyers and brochures on appropriate junction with the City of
BMPs for specific activities; O~k~, Regior~ Board

comprehensive BMP handbooks or Commerce ~Lrso~mio~ (WO-
manuals; C4), conducted a pilot out.

reach wor~hop for WOCA
¯ Pro-inspection and follow-up letters; member~ in 1904. The work.

shop was very succ~ful,
* Workshops or presentations for local anractingoverTOparttci.

business organizations and trade poJ~. B~ued on the pilot,
associations; and the ACCWP developed proto-

type bu.rines$ outreach work.
¯ General mailings to the business shop mater~aLr ~dtr~f

community or specific businesses about ~ni~ipal$~O~on how to
new regulations or programs or upcoming comtua similar wor~hol~
events, with loc~ bu~in~$ej.

Many businesses, especially those with stormwster
permits, ~ to be inspected and are not used to the
idea of self-regulation, Your program may lose some
credibility with businesses that aren’t regularly inspected
if you don’t keep in touch with them to remind them of
the program or to recognize them for their efforts. A
regular mailing or newsletter with information on the
inspection program and acknowledgement of "clean"
facilities is one method of continuing outreach to these
businesses,

You may want to consider conducting an "informational
site visit" to each facility, to briefly evaluate the site and
educate the owner/operator about stormwater
requirements and BMPs. If this initial visit is not for
regulatory purposes, owner/operators may be more willing
to discuss their processes and problems without the
threat of enforcement.
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5b. Develop (or Adept Existing) Educational V
Materials

~ O
A wealth of educational material has been developed by

L
existing inspection programs that can be e resource for
you in developing your own materials. It is aimple and
cost-effective to adapt these existing materials. Molt
programs will generously share their materials, but It is
best to request permission first. Another approach is to
work together with other stormweter or wastewater
agencies to develop regional outreach pieces and ehare
development and printing costs. For example, the Bey

2
Area Stormwater Management Agencies Association
(BASMAA) and Bay Area Dischargers Association (BADA)
jointly funded development of outreach materiela for
mobile washers, carpet cleaners, vehicle service facilitiea,
and pool and spa maintenance.

Appendix J provides a list of available outreach pieces for
industrial and commercial businesses and contact
persons, as well as some examples of inspection flyera,
BMP brochures, letters and fact sheets. The ACCWP, the
City of Richmond, and the City of Pale Alto have
developed numerous brochures and flyers describing
BMPs for specific industries. The ACCWP provided its
member agencies with copies of its BMP flyera on
computer disks so they could adapt the flyers to their       .~-~
local needs. The City of San Jose sends out ¯ pre-       ,~.~    .
inspection letter to educate businesses about nonpoint
source pollution and stormweter regulations, as well as
inform them about upcoming inspections of their facilities.
The Santa Clara Valley NPSPCP developed e 26-page
booklet of BMPs for industrial stormwater pollution
control. A similar booklet on BMPs for automotive related
industries was developed jointly by San Francisco Bay
Area stormwater end westewater agencies.

STEP 6. DEVELOP METHODS FOR
COLLECTING AND MANAGING INSPECTION
INFORMATION¯ Use Worksheet #5

(Appendix A) to help In developing information collection and management
you implemer~ Step 6. methods for your inspection program, keep in mind the

three primary purposes for collecting information during
your inspection program:

1)    To track the progress of inspection end
follow-up activities at each facility,

~)including documenting any observed
r ....violations for possible enforcement actions;
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V2)    To document inspection efforte for NPDES

permit reporting to the Regional Board; end
O

3) To assess and improve the long-term Helpful Htnt

L
effectiveness of your inspection activities.

6a. Develop a System for Data Collection progrom will be muck
easier if you can

Dmtm on In~pectio~ A~#~iet ~ the resulu of
1your activitiej a~

Inspection data is usually collected by the inspector on s rn~cl; oJ possible.
2standardized form. Stormwater inspection data can either Design your informs-be collected on a separate form or added to an existing

tiOl~ collectionform used for hazardous material, pretreatment, or
O~ with tidJ in mind. -commercial business inspections. Stand-alone fermi for

stormwater inspections should be kept to one or two
pages and be fairly simple to use.

The basic information that needs to be collected on the
form during a stormwater inspection includes:

1) Background information    name and
address of facility, contact person, and
property owner, business type and SIC
code(s}, what permits the facility has, and
its regulatory history;

2)    Information about the facility’s status for
coverage under the General Permit, and
whether the facility has a SWPPP and a
Monitoring Plan (optional); Important

3) Observations regarding potential or actual ¯ ~!~J:ground informah~discharges of pollutants to stormwater or
storm drains in each area of activity at the ollf~’ilily;

site (e.g., outdoor material storage or ¯ Facil~ty’sGeneraIPermitmanufacturing areas, waste disposal areas, ~o~u;
rooftop equipment, vehicle and heavy
equipment storage and maintenance areas, ¯ Observatimu ofpo//~ant FIexterior wash areas, etc.), including the dischar~ (potential or

Uresults of any sampling performed; ~tuoO;

4) Directions to facility operator on corrective ¯ Required correctt~t
measures, and planned follow-up or
enforcement activities, if needed; and

¯ ResulU of follow-up
5) Results of any follow-up or enforcement

activities.

If a violation is observed, the inspector may want to
collect additional information or evidence such as samples
of the discharge, statements from persons with
knowledge of the violation, photographs or video tapes,
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end printed materiel regarding the facility’s condition or
Your Inspection Repor~ I: operations. Forms can also be used to collect information

hn Offtcia/Rtcotd for inspection program assessment end planning,
including what outreach materials were provided by the

Inspection r~ort~ cm~ l~t inspector and how long it took to perform the inspection.
pnnted on ~arbonless copy
fomu m~l completed on th~ Some municipalities require their inspectors to review the
spot during site inspections, adequacy of the SWPPP at NOI facilities end report
The report cm= th~n be evidence of SWPPP implementation on the form. You do
$ignedby both ~ht impec~or not need to document separately information already
~d ~f~,~ltr~ owner or provided by NOI industries to the Regional Board in their
manager, and o copy given annual reports, such as the industry’s facilities inspection
~o the owner or n~g~r, end monitoring results. However, you should review
This immediately rwtifies these reports for useful information on the industry’a
~hefacffir2 of~n7 problewu assessment of the success of its BMPs and the types of
or violations andprovid~ o pollutants that are being discharged in stormweter.
written record of =he disclo-
sure, eliminating later There are numerous examples of stormwater inepection
claim~ by the facility that forms available to guide you in the development of your
staffhad no knowledge of own form. Standard inspection forms or summery forms
noncompliance L~$~. ere being used by groups of municipalities, such as thoee

in an area-wide stormwater program, to collect end report
similar inspection data and to document and follow up on
violations in a consistent manner. Examples of standard
forms developed by the Santa Clara Valley NPSPCP, the
ACCWP, and others ere provided in Appendix K.

Data for NPDE$ Permit

Much of the data collected on inspection activities will be

Word of Caution on Data useful for documenting the accomplishments of your
Management Systcras: inspection program in your report to the Regional Board.

Some Regional Board staff are requiring copies of the
A dma manag~’nent inspection forms, while others ere primarily interested in
¯ ystem is only as u~eful as summaries of the number of inspections conducted, the
t~ dma con~ned in ~. number of facilities at which problems were observed,

You must implement and the follow-up ectivities to correct the problems.
qu~ity control/quality
assurance andreview Discuss with your local Regional Board staff what
procedures before ~md information they require to document your inspection

efforts. Expectations may vary among Regional Boardstrfier entering data to
for different municipal programs, end may change overensure that data are

accurate mzd consist~r~ time. For this reason, make sure you plan to collect end
([or ~x~mple, th~ mzm~s store the amount of information you think is reasonable

to accurately document your activities.are spelled correat~ ~
that ~tree~ names h~ve

Data to Measureconsi~tem designations).

Data on the history of facility inspections, follow-up,
and/or enforcement activities, as well as actions taken by
the industry st each stage, is also important for assessing
(and demonstrating to the Regional Board) the
effectiveness of the municipality’s inspection program.
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This information is also useful in helping to better target
inspection and educational outreach activities to address

.’~ priority problems being found. Also, sufficient data
Repotfedlntpectn¢should be collected end summarized so that long-term

trends in the numbers of pollutant discharges encountered
and corrected and the types of facilities responsible for
the most discharges can be observed.                       /n ]992, the Santa Oar=

V~le2 NPSPCP condu~.ed a pilot in~pecfio~
6b. Develop a System for Storing, Reporting, progro~ in the
and Evaluating Data Santa C/are which ~.

dressed requirement~ for
tnspector training. TheStormwater inspection information can be kept in file
pilot program identifiedfolders by facility name or combined with files containing
the following iraportmuother inspection or permit compliance information for

tmining~d3:businesses. However, most municipalities, especially
those actively conducting large numbers of inspections

¯ hand3-onfieldtrainin~each year, are using computer data bases to manage their
by aninspection data, either on a personal computer or e

specter;mainframe. There are many simple data base programs
available for this purpose. The data base fields should be

¯ cla.~sroomrraining on
set up to match the information collected on inspection

stormwater require.forms for easy entry, and key fields for sorting and
analysis should be carefully selected, merits and relined

regulatory program~;
-. Before setting up a new data management system for

* training on communi._ ~,
your inspection data, check to see what systems may
already exist for other programs within your municipality cation with facility
or agency. It may be possible and/or economical to add managerx; and
your inspection data to an existing data base or at least

¯ o reference manual forcoordinate your data base development with other
inspectors on regula-efforts. This approach can facilitate the sharing of data
lions, legal authodty,on businesses’ activities with other programs, such as

wastewater or hazardous materials permitting programs, and ¢nforc~n~mtpro=
and the reporting of combined data sets. cedur~.

The pilot program reportIf possible, design your data management system to help
reconunended:you summarize data that have been collected, generate

reports, flag problem industries or common problem
areas, and/or plan future inspection efforts. This

limited resources, acapability is also important for evaluation of the
effectiveness of the inspection program at the end of the small number oft~o.
year and over the long term. ple should be trained,

with an intensive field
training period; and

STEP 7. DEVELOP AN INSPECTOR TRAINING
Inspectors from otherPROGRAM °
programs should be
cross-trained about7a. Determine Training Needs
stormwaterpollution
preventien and r~t’er.’~.j Carefully assess the skills of your inspectors and the
ralofstormwaterexl~ected conditions at the inspection sites when planning
violations.and budgeting for inspector training. Although the
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personnel assigned to perform the inspections will likely

IdeoJfor ~Yainin~ have some background in conducting hazardous

WorkJhops materials, pretreatment, or other types of industrial
inspections, they may need specific training in identifying

Th~ ACL’3~’P h~ be~ con- potential pollutant discharges to storm drains as well as

~u~ng mmualtroimng work. education about stormwater requirements and BMPs.

shops for focffir2 i~pector$ Added responsibilities for your inspectors may mean that

from it~ participating munici- you’ll need to hire additional inspectors, who may need
p~ih~ since 1~4. The work- more comprehensive training.

shops have been well.attend-
S, successful forums for To properly and safely conduct stormwater inspections,
sharing informa~on and as well as educate facility owner/operators, inspectors

practicing inspection sla’lls, will need knowledge and skills in the following minimum
Iroo8:

~7~e first annual workshop

(Oaober 1994) covered: 1.    Inspection methods, including where to look, what
to look for, and what questions to ask regarding

* Review ofstormwmer activities that are performed at the site;
regulations,.

2. Sample collection, sample testing, and chain-of-
¯ R~v~w of Regio~ custody procedures;

Board staff guidance for
b~pect~ons,. 3. Types of wastes from industrial and commercial

activities (including toxic constituents), sources,
¯ Hands-on inspection of methods of detection, and effects on the

Alameda County’s munic- environment;
ipal corporation yard;
m~d 4. Federal, state, and local stormwater regulations;

¯ Discussion of the inspec- 5. Good housekeeping, materials management, and
tion activity, other types of BMPs for stormwater pollution

prevention at industrial and commercial sites;
The second annual workshop
(S~ptc~b~r 1995) included: 6.    Methods of presenting information .and

requirement clearly and diplomatically to facility
¯ Use ofn~wfac~lL~ in- operators;

spection report forms,.
7. Safety practices, procedures, and precautions; and

¯ An exercise in selecting
BMPsfordzfferenttypes 8. Specialized training as appropriate, including
offaciluies; OSHA 40-hour safety training (for sites involving

hazardous materials) end confined space entry
¯ An exercise in conducffng training.

a follow-up visit (when o
facility has not ~ffecnvel~ 9. Enforcement procedures and criteria, such as how
unplemeraed BMP~); and to issue citations or administrative notices.

¯ Review of G~ner~] Indus- The training needs of stormwater inspectors will depend
trial Pernut requirements, on their existing skills and their role in implementing your

program. For example, pretreatment and hazardous
materials inspectors who will be looking for stormweter-
related issues as part of their regular inspection duties will
probably only require additional training in stormwater
regulations and BMPs. If the role of municipal staff is
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Vprimarily educating local businesses about stormwater

requirements or encouraging their participation in a clean

O’ ~ business program, they may not need training in sampling
techniques or the 40-hour safety course. ¯ Use Work~heet #6

LProper end consistent training of inspectors is important (A~peltdL~ A) to help
to the regulated business community. A well-trained ~0= implement Step 7.
inspector can conduct more efficient site inspectione,
taking up less of the facility operator’s time, and can
provide better guidance to the facility on getting into or

]maintaining compliance with stormwater regulations.
Consistency in training also makes businesses feel that

2
they ere being treated equitably during inspections end
follow-up activities. Knowledgeable businesses will lose
respect for the inspection program if they perceive that                                                   -
their operators know more than the inspectoral

7b. Consider Training Approaches

Municipalities ere using a number of approaches to train Appro~hes ~o O~goi~t
stormwater inspectors, depending on who is conducting i~pec~or
the inspections and available resources. Types of training
include: I)

No~i~ ~u~e Pol~
Co~ol ~ogr~

. ~ ¯ In-house training using existing staff;
t~ i~enor "m~ t~"¯ Off-site training by another agency or

private fi~; g~.

¯ On-the-job training (i.e., "shadowing" an ~:
experienced inspector);

¯ Countywide stormwater program ~ie~fori~.
workshops; a~ to~

Distribution of educational information to
inspect~=.

~P~ ~ ~o~Among the sto~water programs su~eyed for this
~~.Handbook, the most commonly used training methods are
~*~,in-house training and on-the-job training, The count~ide

stormwater program workshops have been a cost- 2) ~s~geles
effective way of improving consistency among inspectors jo~ ~mi~i~g
from different municipalities and agencies. Workshops in
Alameda and San Mated Counties have covered review of ~ ~ ~uo~.
stormwater regulations (usually presented by Regional
Board staff), discussion of typical inspection and
enforcement problems encountered, distribution of
educational material, and hands-on activities Isee

’~
sidebar).

~--
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Training by example is also a very effective method.
VArrange for new inspectors to ride along with experienced

inspectors to observe the proper procedures for

0
Fs~ing Exsmp/~:

conducting and documenting inspections and educational

Stormwau.r I.}tili~ Fee outreach. "Ride-slangs" are else an effective way for
supervising inspectors to periodically audit the work of

L11~ Oty of Ho)~vard. ~ ~ their inspection crews.

ed a atorrm~er utility in 1992

re raise rever~es for atormwazer STEP 8. EVALUATE FUNDING ALTERNATIVES
pollution control activiti~ and
storm drainage system improve. Municipalities with inspection responsibilities under their
meats and rrpairz. A~i~t~es NPDES permits cannot get those requirements waived

2

.funded by storm.~ater utility!ass due to lack of sufficient resources to conduct inspections
include.’public/businesseduca,

and outreach. If funding is ¯ problem in yourties, street ~’weeping, collection
rystem maimenance, indu~riai municipality, you will need to evaluate alternative funding _
inspecnon~, ~n~estigation and mechanisms to support your inspection program.
correc~on of illicit discharges,
new development controls, and
the Oty’s cont~buzion to the Ca. Consider Available Financing Methodl

There are a number of methods available for funding
Charges are ba~ed on parcel ~ize stormwater inspection programs (or the inspection
and theamoumofrunoff component of a municipal stormwater managementgenerated by the parcel. Each
parcel is assigned a runoff factor program). The most common are:
based on land use, ranging.from
O.O03for non.utilized vacant ¯ etormwater or sewer utility fee; ~--.
land to 0.afar commercial/

!.indus~alproperries. All land ¯ Special district or benefit assessments;
uses are charged the same base
rate per acre, except ¯ inspection and/or permit feed; end
commercial/industrial which
pays a higher charge to cover ¯ General Fund appropriations,
inspection program costs and a
panion of the llliat discharge A summary of these financing methods and their
program costs,

advantages and disadvantages for funding inspection

~te annual aton~wazerfee i$
programs is presented in Table 5.

calculated by multiplying the
parcel size times the nuwff Selection of one or more revenue sources for inspection
factor ames the base raze per programs is dependent on:
acre. For ~ple, the ~
charge in 1996for a single. ¯ The type of organization that will perform
fanuly residence with a 0.25 or fund the inspections (utilities end special
acre nunimum lot size is: (0.25 districts may be legally authorized to raise
acres) X (0.4) X ~$285.60) ,, funds in ways that municipal governments$28.56 per year. are not);

¯ The amount of money that can be raised
by various revenue options;

¯ Political fessibility; end
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TABLE 6
METHODS OF FINANCING STORM WATER INSPECTION PROGRAMS~

oel~nanq:o|slo~Jog;4~o~tocro.    ¯ Jlq°~’~wl~lisdeq~M~dat~°0w’odJ~" ¯ JdsYtI~I~I~0fl:~N~JNIIal.

" SPO~d IXeU~ F00

¯ A~~~ ¯ S~~~
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¯ The scope of activities to be funded
(whether they benefit the general public or
are more narrowly focused programs).

Of the eleven municipalities surveyed for this Handbook,
seven of them relied on utility fees for funding their
inspection programs, usually as part of their overall
municipal stormwater programs. Three inspection
programs (Fresno, Los Angeles County, and Simi Valley)
are funded through special district assessments and two
rely on inspection fees for part of their funding (Los
Angeles County and San Matao County).

8b. Consider the Need for end Appropriateness
of Inspection Fees

When the State established annual fees for the General
Industrial Permit of $250 for facilities in municipalities
with stormwster permits and $500 for other facilities, the
rationale was that facilities discharging to permitted storm
drain systems would be subject to municipal inspections
end thus would require less regulatory oversight by the
Regional Boards. It was also thought that this would
allow municipalities with stormwster permits to impose
up to $250 in stormwater inspection fees on local NOI
industries if necessary. However, few existing inspection
programs have taken advantage of this option, primarily
because they want to encourage businesses’ cooperation
with their programs.

Inspection programs that are funded by inspection fees or
require businesses to reimburse the program for follow-up
inspection ere recovering costs more directly from the
businesses that are sources of pollution problems. When
an inspection program is funded through an allocation
from the municipal stormwater program, owners of
residential, commercial, and industrial properties within
the municipality are helping to pay for the inspections.
Utility fees or user fees are usually based on the size of
the property and/or its impervious surface area. Under
this system, ¯ large, environmentally conscientious
business may pay a larger stormwater fee than a =mall
business that represents a major source of pollutants and
requires numerous inspections. The use of inspection
fees, at least as s partial funding source, may be more
equitable in that it places more burden on potential
violators.

The need for a fee should be carefully considered and
should be appropriate for the size end resources of the
business type. Given the negative side of fees, their use
should be balanced by outreach end the offering of
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compliance assistance, regulatory relief, and positive
incentives.

* Use Work~heet #7
(Appendix A) to helpSTEP 9. DEVELOP AN ACTION PLAN AND
you implemem Step 9.BUDGET

Completion of Steps 1 through 8 has laid the groundwork
for the most important step, development of your Action
Plan. The Action Plan is the basis for implementing and
tracking an effective program, and for allocating
resources each year. Development of an Action Plan is
expected to be a dynamic process at first, with frequent
revisions as you adjust your inspection and outreach
priorities end techniques. Results of ¯ pilot program (Step

T~ C~ of O¢1~m4,# ~p/=~10) and evaluations of the effectiveness of previous
efforts will help you to continuously revise and improve
your Action Plan for future years.

9a. Develop an Action Plan

Develop an Action Plan that describes the goals of your

co~i~
inspection program for the coming fiscal year and the
activities that will be implemented. The Action Plan
should include:                                              ~r ~c~o~.

b~s ~pes
e a prioritized list of facilities to be inspected

~ c~es.and why they were selected;

" a plan describing the target number and ~:
types of inspections to be conducted,
which agency{ies) will conduct them, in

~Pec~o~to~F~what time period, and with what level of Degas, ~ ~U co~
effo~ (i.e., informational visit or full

~ ~ ~~Pinspection); ~es. c~ ~ ~e ~,~

related activities to be peHormed, such ~s       ~.
follow-up procedures and development of
interagency agreements;

a plan to collect and manage inspection
information;

a P~an for ~rovi~i~@ i~spe~tor Xrainin~; and

S~rm~er ~pe~,
a list of educational outreach materials to
be developed and activities to be        ~p
conducted (based on what inspectors are
finding to be major problems).

4. ~d o~:

~pe~ progr~ ~rou$h ~.
~hop~ ~ o~r o~e~ ~. 3-3 3
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9b. Estimate ¯ Budget to Implement Your V
Major Budget Item Action Plan

Develop a budget to support the activities end goals
¯ $t~ outlined in your Action Plan. Consider all costs, including

the following major budget elements:
¯

¯ &vngle Collection and
An~ysL~ Staff salaries and benefits are typically the largest cost

components in an inspection program, which is why it is
¯ D~base often cost-effective to incorporate stormwater inspections

Developmen~ ~ into existing inspection programs. The additional time
Maintenance required for an inspector to conduct a storrnwater

inspection concurrent with other duties should be
¯ F.ducational Outreach relatively short. But follow-up activities by your agency

may take a significant amount of time.

A rough initial estimate of the average time to complete
ln$,oection Tim~s all activities associated e comprehensive facility

inspection is four to eight hours. An analysis of
inspection reports from the ACCWP indicates that the

Alameda County Depart- average actual on-site inspection time for each facility is
meat of Environrnental about two hours. However, you also need to budget time
Health, in agreements to for preparing for the inspection, preparing an inspection
conduct stormwater in- report, end conducting a minimum amount of follow-up
spectionsfor several cities activities. The average inspection time will vary with the
v~thin the county, uses size end types of facilities inspected, but will generally
dzefoHo~ng assumptions decrease over the years as inspectors gain experience end
for inspection tim~ in its businesses are educated. If your agency is conducting
cost projections., informational site visits, these can usually be completed

in less than an hour per visit.
¯ Inspection of new

hazmatfaciliti~: Data collected during ¯ pilot inspection program can
2.5 hours/site provide more accurate estimates of staffing requirements

in your municipality. Note that the required number of
¯ Hm.mm reinspect- inspectors for a program will depend on whether they are

ions: 2.0 hours/site also expected to respond to complaints about industries
or illicit discharges.

¯ Follow-up ~isits:
1.5 hourslsite Equipment

¯ Inspection of food Equipment needed for inspections includes vehicles,
fo~ri~ities., safety equipment, sampling equipment, tools, end
2.0 hours/site supplies. Equipment costs are highly variable end depend

on what resources are already available to the inspectors.
These projected times do Many municipalities and inspecting agencies already have
not include data ir~put, vehicles, sampling equipment, and safety equipment that
reporting ~nd bu.~iness may be available on a part-time basis for stormweter
outreach, which can add inspections. However, if additional staff are being hired
50% more to zhe inspec- for stormwater inspections, they may need to be outfitted
tton cost. with their own equipment. Other than sampling and

safety equipment, the tools and supplies required to
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actually conduct the inspections ere not significant cost
items. Some of the budget should be reserved for
conducting laboratory analyses of any samples that are Ez~p/~ o.fEn~
collected to document illicit discharges. Program

Sample Co~ction nnd Anaty~s The ~.Irdon
w~ich conduc~ stonnwarer

Some of your budget should be reserved for conducting i~pe~onsfor
laboratory analyses of any samples that are collected to
document illicit discharges or characterize pollutants in or~’hoar$
runoff. Analysis costs vary tremendously, depending on bill
what chemical constituents are analyzed for and whether in 1994/95, O~ District’s

¢o~ o~roged $323 to $350analyses are conducted at inhouse or contract
p~r inspection, i~clu.di~laboratories. Use of field test kits to characterize s

discharge first can help save money by reducing the list ovfrh.-,~J,
of laboratory analyses required to the most important progrorn rnonogenL*nl, foclllP)
constituents, inspections ~;nd follow-=p

=cti~i~itj, reporttna, ~! doto
Database Development and Maintenance rnonoa~m~/u ¢o~.

The cost of developing and maintaining ¯ database for The
inspection data also varies with the size of the program Control P/ar~t in Po}o Alto
and the municipality’s existing resources. The computer
hardware and software represent a small fraction of the service/ocilit7
cost; the biggest expense will be staff time to set up the (within i~ service arm) sinc~
data files and to enter, update, and report the data. ]992. TheJ~r~t~ar ofth~

progrm~, inspection
Educational Outreach wtre ov~roging oppro~l~

$300 p~r /oci/ir2. Co~
This budget, which may include development, printing include d~ve/oping o moili~
end distribution of educational materials, workshops, and
other activities, will depend on your inspection program outreach rnolerioL~, conduct-

ing o workshop, per~onnin~approach. A program that is based on incentives, such as
.focilit2a clean business program, will spend a larger portion of

its total budget on outreach than a program focused on Iow~p octiviti~j, ond coordi-
frequent inspection end enforcement. Also, a larger noting with oth~rog~,nci~.
portion of the budget will go toward education and In

progrom,outreach in the initial stages of a program than in later
dropp~l toyears, because the municipality will need to develop

eaucational materials end bring businesses "up to speed" i,,dtioJ cos/.
with program objectives and requirements.

The costs of industrial/commercial inspection programs
vary widely, depending on the size and type of program.
Table 1D in Appendix E lists the 1994/95 budgets and
number of full-time equivalent staff for each of the
existing programs surveyed for this Handbook. Note that
some of the budgets include illicit discharge control
activities (e.g., those for the Cities of Los Angeles and
San Jose) and some represent only the incremental cost
of conducting stormwater inspections in conjunction with
other types of industrial inspections (e.g. Counties of Los
Angeles and San Mateo). Therefore, it is difficult to
derive any guidance on unit inspection costs from these
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figures. However, unit cost data reported by two
V

C~e Stud# of,, Pi/ot wastewater treatment agencies in the San Francisco Bey

Prod-am Area indicate an average inspection of $300 to $350 per

Ofacility (see sidebar on page 3-35).

The FolrfieM~;uLru~ Sewer DL~-
L=L=, ~ich o~m~nL=e= ~ U,~o~ STEP 10. CONDUCT A PILOT INSPECTION

P.~o# Ma,=g,,,~nt Prod,n,. fo, PROGRAMthe ~Ucs of Fm~eld mzd
City, conducted an lnduJI~l
bzrpection and educotionol ouz- If appropriate for your inspection program, conduct a pilot
reach pilot program dunnX FY program during the first year to test inspection
1993-94. The pilot program procedures, outreach materials, end the use of your staff
includedo~um~e~ of the local fire or another agency to conduct inspections. It may be

2mulbMldmgdeparnnent~andthe easier for your municipality to begin its inspectionSolano County Department of

F~nviroamentoJ Management program on a smaller scale, approach the program with an
(DE.M) to detemune their vir~s o~ experimental attitude, and build on your success. A pilot
potential indu~r~a]pollu~m program also provides you opportunities to conduct trial
Problerttr and how to incorporate or joint inspections and receive feedback from the
~ormwazer inspectionz into their business community about the process.
¯zigting activin’ez. Baaed on the
survey, it waa determined t/~, ~ A pilot program can be e useful way of collecting valuable
ma’pecuonz should be prima~ly information about:conducted by the Disthct,
of its pretreatment inxpectionz,
and the Counr~ DEM, azpan of * predominant types of pollution problems;
ffa hazardous mate~als lnspec.
tions. Du~ng the pilot program, ¯ the staff time required to complete en
the District and County tnspected inspection;

. and prm, lded educational inferred.
~iontottUneenfacilitiez. The ¯ the percentage of facilities that requireCounty referred three facilitiel to
the Dmn’ct for follow-up inzpec, follow-up inspections;
tionz and aazLrtunce.

¯ the existing level of knowledge of
Pffotprogram re~itr included: I~sinesses about stormwstor requirements;

and
¯ Practical expe~ience on how ~

proceed with.~ull.zcale imple. ¯ other factors specific to your municipality.mentat~on;

The results of the pilot program can help improve¯ Observation that facility opera,
estimates of budget, staffing, and other resourcetots were willing to correct

xto~wazerpolbaion problems requirements to implement the full-scale program.
that could be easily corrected
using good housekeeping mea-
¯ .,as or oa~r ample o~nxes: STEP 1 1. IMPLEMENT THE FULL-SCALE

¯ Zd~na~ca~on of the n~eayo, INSPECTION PROGRAM
educationa/brochures and
wnOzingformspectorzon After significant up-front planning, end based on the
alternatives to resolve more experience of your pilot program, update your Action Plan
dil~cultpollutionproblemr,, as needed and conduct the full-scale stormwater

inspection program. Detailed information on conducting° Agreement on a shun, simple the inspections is provided in Chapter 4.checklist which could be
grazed into e:tixting i~xpec,

r ....
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STEP 12. EVALUATE THE EFFECTWENESS
OF YOUR INSPECTION PROGRAM

Review your inspection program’s effectiveness annually ’) Use Worksh¢¢t
to assess how it can be improved in the future. If your (ApJ~ltdix A) Io h~
municipality is part of an NPDES-permitted stormwater .YOU ~r/~.O/R//l~ St~p
program, you will have to report on your program’s
effectiveness in your municipality’s annual report to the
Regional Board. Use the results of your review to develop
your Action Plan and budget for the following year.
Steps for evaluating effectiveness ere presented below.

12a. Document Elimination of Pollutant Sources
and Discharges

Document how many actual or potential pollutant
discharges observed during inspections were eliminated,
or in other words, how effectively follow-up and
enforcement activities were conducted once a violation or
possible violation was identified. To do this, review the
results of inspections and documentation of follow-up
actions, and summarize the number of problems identified
and successfully eliminated. If the inspection end follow-
up activities have been well documented in ¯ data
management system, you can use that eystem to help
generate the summaries.

You should be able to gauge the long-term effectiveness
of the inspection program by the overall decline in the
number of pollution problems found at businesses over
time. Again, a well-maintained date management system
is the best means of tracking end summarizing the
necessary information on violations found and eliminated,
so that long term trends can be observed.

12b. Compare Your Accomplishments with
Action Plan Goals

Review your Action Plan at the end of the year end
assess whether the goals of the Action Plan were met. (If
the Action Plan was ill conceived, there may be good
reasons why the goals were not met.) If your stormweter
program has performance standards for
industrial/commercial inspections, compare your
accomplishments with these standards as well. Consider
these questions:

Was the planned number of inspections
completed?
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¯ Were the needed educational materials
developed and distributed?

¯ Did all of the inspectors receive the
necessary training?

¯ Has ell documentation been completed
and/or entered into the database?

Other measures of effectiveness include the number of
businesses participating in clean business programs or
contacted through outreach efforts, and the increase in
the number of businesses who obtained coverage under
the General Permit.

12c. Obtain Feedback from Businesses

Consistent with the philosophy of thinking of businesses
as customers, it is also appropriate to solicit feedback
from businesses whose, facilities ere inspected. This
feedback could take the form of ¯ periodic survey,
informal interviews during an inspection, or giving
business owners an opportunity to review and comment
on annual inspection plans or changes to the inspection
program. The letter can be accomplished through a
business advisory committee that meets periodically to
discuss the inspection program. A report back to
businesses on any changes that were made as a result of
their input helps to promote the spirit of cooperation
between the municipality and the business community
and provides another opportunity for outreach end
education.
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Storm water Inspections

This chapter provides information for the etormwater
Cast StmO- ~s~l~ inspector on the basic elements of conducti~ a facil~

~’s ~ ~ inspection for stormwater pollution prevention. To be an

~ ~r~d~ ~ effective inspector you will need a go~ u~ersta~ing

~mn~~e~ 1) relevant background info~ation (e.g., how infusion
ZZ,~ ~ ~ c~rc~ described in Chapters 2 and 3 of this handbook apples to
~c~, ~ ~ic~ ~ ~ ~,~ your day to day activities),
~e ~ NOI ~ ~
427 ~ ~ ~ ~).

2) procedural and steps of a fecil~ inspection, a~
~ Co~ ~ ~
~ptc~ ~ ~ 3) methods to reduce or eliminate stormwater ~11~

progr~ ~CP)m ~co~or~ For the purposes of this chapter, it is assumed that yore
me=. S=~en ~p~orz~ ~ municipal stormwater program has already select~ the
~c Wo~p~m’sEnW~ agency(lea) that will be conducting the facili~ inspe~=
~ Pro~r~Div~n ~ (see Chapter 3, Step 3) and obtained adequate legal
~p~ ~o,~ ~cP z~d- (see Chapter 3, Step 4).

~ co~, mc~.~.s, BACKGROUND INFORMATION INSPECTORS
~ F~i~,x ~ ~ ~ =. SHOULD KNOW

~ssex, rest. ~ o~r A stormwater inspector needs a basic understating of the
c~r~b~3exr~q~r~ background and requirements of municipal and indus~ial
prov~ ~rpre~. stormwater programs to conduct an effective facil~s~c~ ~ co~ ~ ~ ~opt.

inspection. Facility owners/operators will question ~e n~d~CPo~c, xe~xe~
for the inspection and will ask about t~ specific

�~ ~� ~o~rmed ~ ~ requirements of the stormwater program. It is essen~al
~ ~ ~m~. you be prepared to clearly communicate this info~ation, to

~ ~ ~ ~d ~ ~- help develop a rappo~ with the owner/operator and help t~

~lxm~r~oap~ facility come into compliance. You will likely be ~ fi~
~r~orb~$se;~s~j~ct~ person to inform the facility owner/operator abo~ the
~ ~cP ~ ~r~dmt=. stormwater program; therefore, you play an essential role in
m pr~t~ ~t~d m ~n.NOI~. promoting the credibility of the program.

~ ~ ~r 2,~ ~ ~
Questions you should be prepared to answer include general

~p~c~apro~r¢~j~ stormwater questions as well as questions specific to
~ ~o~o~ o~r ~ ~,~ municipal program. Common general questions include:
rt~utd ~r ~D~ ~.

~ ~CP’, ~.2 ~ ~ ¯ what is "stormwater" and "non-stormwatM’?

3~,~u ~mtd~or ~ ¯ what is the difference between sto~ drains and
i~pec~on ac~i~es, U ~ed sanitaw sewers?
~ough ~ ~sess~ ~
i~cnon fees ~om ~CP-~ed

= why is stormwater pollution ~ problem?

why do we need a stormwater program?

4-1

R0035000



How to Conduct Stormwater Inspections

There have been several regional efforts throughout
California to develop general public information pieces to
answer these types of questions. The Celifomia
Stormweter Quality Task Force maintains ¯ list of this
information, which can be obtained through the Task
Force’s Public Information/Participation Committee. (A

You [the inspector] will portion of the Task Force list of available pieces for
liket2 be ~efirst person to commercial/business outreach is included in Appendix J.)
inform the facility owner/
operotor obouJ th~ The facility owner/operstor will also be Interested in how
slormwmer program; the stormweter program specifically applies to his or her
ther~j[ore, you p/oy on business. Chapter 1 of this handbook provides an
important role in promot- overview of stormweter regulations and Chapter 5
ing the cr~/ibili~ oftht contains a list of references for specific information. You
progrom, should also become very familiar with the municipality’s

inspection program elements described in Chapter 3 of
this handbook, particularly the following:

Step 1- What is your municipality’s approach to
education and outreach, incentives, and
enforcement? (e.g., will your first stormwster
site visit be an informational meeting or ¯ full,
faciiity inspection?)    What performance
standards end baseline practices has your
municipality adopted to help ensure businesses
are treated consistently?

Step 2- What ere your municipality’s priorities for
inspection?

Step4. What ere your municipality’s established
enforcement procedures? What is your legal
authority to inspect, require a business to
implement BMPs, end conduct enforcement?
What ere your municipality’s enforcement
protocols? When do other agencies need to be
involved in the enforcement activities?

Step 5 - What is your municipality’s educational
outreach program? What methods has your
municipality selected to implement? What
outreach end informational materials ere
available for you to distribute?

It is important that you understand the answers to these
questions concerning the municipality specific program
prior to the site visit since it is likely they will be asked by
the facility owner/operator.    Inform the facility
owner/operator that the program is being implemented
region-wide and nation-wide and that all businesses are,
or will be, required to comply with similar stormwater
requirements. You should also be prepared to respond to
questions that concern other components of your
municipality’s overall stormwater program (e.g. Municipal
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Maintenance, Public Information and Participation, or New
Development and Construction Activities Controls).

zi’m oa F’~r~,s

STORMWATER INSPECTION PROCEDURES ¯ $ere~ the f~u~7,f~r ~d~.
t~on~ of possible illicit connie.The role of the stormwater inspector includes both
timu.evaluating the facility’s activities that impact stormweter
=rod loc~on m~ps. (SWPPPzquality and requiring the facility to come into compliance
r~m $i~e m~ps, tope-with the municipality’s stormwater program. The
~raphicmaps thatthree sections of this chapter discuss the steps for
drainagepaner~on-~te, a~!evaluating the facility. The last section of this chapter .mnitary ~ewer and stormdescribes the inspector’s role in requiring BMPs at dr~m=ps.) O~m~zr:facilities that impact stormwater quality.
- the de~7, O,Pe, ~d

WHAT Should You Look For? ~
- th~ proximity of the

Evidonca of Past and/or Continuing Non-#tormwater to the storm drmn
Discharges

" Inspect the facility for
dence of non-stormwater dis-One of your objectives is to effectively eliminate non-
d~r~ (S~e T~s 6 ~stormwater discharges to storm drains. This includes

accidental spills, intentional dumping, and discharges from * E=u~n, p~t r~cord~ or
illegal connections to storm drains. During dry weather, pr~o~ly.~u~d per~ t/vu
there should generally be no flow in the storm drains

tio~to uorm drain~before(except for certain natural or allowable discharges
the~ormwaterresala~ontdiscussed in the next paragraph). Look for evidence of
d~l~ned them ~ il~c~.flows during dry weather. It is more difficult to observe

¯ If appropriate, ¢omid~r l~r-
non-stormwater discharges during wet weather since rain

forming field analytical t~rin~
is likely to dilute or wash away any evidence of the

on the disdmrgea~ the~ite’~discharge. However, you should still observe the runoff
ou~fall; decide whether itto look for anything it might have picked up as it flowed
aL~o =ppropr~e to samplethrough the site. Typical observations for dry and wet
first up~reo~ ~nd/orweather flows are described in Table 6. Table 7 also
trepan manhole, lndic~orincludes a section on typical observations for non-
te~z~forconductiwtya~dpHstormwater discharges during inspection of facility
are inexpen~iveandrelativelyactivities and practices,
simple to perform. Fieldiats are aL~o available for

Note that a non-storrnwater discharge might be exempt
~JaL;, r.h~r~.from discharge prohibitions if it is regulated under an
nitrogen, 81ycoLL and m/~,NPDES permit. In this case, you should document this in chemicalz. The objec~iv~

your inspection report and ask for a copy of the facility’s the anaty~es am to
discharge permit. The 1990 EPA NPDES stormweter thepossibiliryofanon.storm.

water discharge and =o ~permit regulations allow municipalities to exempt the
clue~forits$ourc~.following discharges in their municipal permit program:

Decide whether it is ~proprl.¯ flows from springs, riparian habitats, and ore to split the s~.~p~
wetlands; the faci/ir~ owner/operator;

con~der whether or not you
pl~n m use the xample in¯ diverted stream flows, rising ground waters,
futurefollow-up/~forc~mottuncontaminated ground water infiltration, and
a~ti~tie~.uncontaminated pumped ground water;
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TABLE 6
TYPICAL OBSERVATIONS DURING DRY AND WET WEATHER

Description Observations

DRY WEATHER When inspecting the storm drain conveyance lyatem:
¯ Is there flow in the storm drains?

Evidence of ¯ Are there any wet areas, pools of water/liquid, or sludges?
Any Flow ¯ Are there any stains on the ground, inlets, and/or channels?

¯ Is there an odor coming from the inlet or out’fall?
¯ Is there lush vegetation or algal growth in ¯ relatively dry Ires?

When inspecting the facility site:
Is the ground (dir~, asphalt or concrete) worn from where I spill
or discharge has occurred repeatedly?

¯ Is the pavement surface etched away (possibly from fl’~wlng
water)?

WET WEATHER     When observing runoff discharging from the lira:
¯     Is there anything being discharged with the runoff?

Evidence of ¯ Does the runoff have ¯ smell?
Pollutants in ¯ Is anything floating in the runoff?
the Flow ¯ Does the runoff have a color? en oily sheen? aud$?

TABLE 7
TYPICAL OBSERVATIONS FOR FACILITY ACTIVITIES AND PRACTICES

Description Observations

NON-STORMWATER Are spills from fueling or vehicle/equipment maintenance areas
DISCHARGES prevented from entering storm drains?

Are all washwater end/or process wastewater discharged to the
sanitary sewer or recycled instead of discharged directly or indirectly to
storm drains?

POLLUTANT Are storage containers including drums, waste dumpaters, and/or trash
EXPOSURE TO compactors:
RUNOFF ¯ free from cracka/~eaka?

¯ have lids or covers that ere kept dosed?
¯ not exposed to rain water?

Are material and equipment storage areas enclosed or covered from
the rain?

Are material processing or handling areas enclosed or covered?

Are parking areas or access roads free from signs of excessive oil
and/or motor fluids, leaks, stains, litter, end sediment?

Are vehicle repair end maintenance areas covered or out of the rein?

Are dry cleaning methods used to clean:
¯ shop floors? ¯ waste disposal areas?
¯ material processing areas? ¯ access roads?¯ material storage areas? ¯ parking lots?

Are storm drain inlets end catch basins inspected and mechanically
cleaned on e regular schedule?

Are waste products from rooftop equipment exposed to runoff?
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¯ water line flushing and other dischargee from
potable sources; ~ps on ~g/~

landsca~ irrigation water;                       = I~ ~ di~t to ~

¯ w~er from foundation ~nd footi~ drain~, ~nd ~r ~~’~crawl space pumps;
~ s~a~/or ~r ~-

¯ air conditioning co~ensation; s~o~ d~. ~

¯ individual residential car washi~; ~= w~ ~r
~ to ot~ ~~.

dechlorinatedswimming p~l discharges; and
¯ s~ to t~ ao~ d~¯ flows from fire fighting o~ s~eet wash ~st~

waters, tmc~ t~ ~n~ ~�
~e. lf t~ ~e ~ ~ ~EPA regulations state that municipalities =hould addre~a the sto~ d~n, ~t

these discharges %..where such discharge~ are identified co~ion ~ ~.
by the municipality as sources of pollutants..." (40 CFR H~. ift~ ~ ~ ~
Section 122.26(d)(2)(iv)(B)(1)), Many muniCipalities dete~ in the ~o~
exempt these discharges (i.e., the discharge is allowed to ~ ~t co~on ~8~
go to the storm drain) if they are properly managed or ~st, ~~ in ~
when BMPs are effectively applied to minimize or
eliminate the pollutants in the discharge. Be aware of ~r ~/or ~o~ d~n
your municipality’s policy on these discharges and get a

or t~ ~ ~ ~list of the allowable discharges that might ~ descried in
~r ~the municipality’s ordinance, if any.                           ~m.

Another objective is to minimize the amount of pollutants A~ow~l~ Non-$~r
in runoff discharged to storm drains. This means ~c~$
removing pollutants from su~aces so that pollutants are

~ AC~ ~l ordi~not exposed to rain and picked up by runoff. Table 7
Rpp~ H)lnd~s ~stincludes a section on Wpical obse~ations for poll~ant
th~ ~n-sto~w~rexposure to runoff. Note that although exposure of
es al~w~d ~ th~ EPA r~au-pollutants to rain occurs outdoors, the source of the
I~’o~. ~h~pollutant may be from indoor activities or areas. F~ U

example, an indoor marble culling operation might allow        progr~ ~ mr~ r~
hv~ r~qair~$. For ~-its slur~ to flow outdoors. Another example is when
pl~, ~ Ma~n ~ Sto~indoor areas are kept clean by sweeping or pressure

washing materials outdoors. The following section ~erPoilu~on Pr~n
provides more ideas on looking indoors for impacts to Prog~, ~ ~
stormwater. ~ ~ ~ ot~r

hibit ~/ ~ng p~! ~-
c~rg~, d~hlon~ed or

Check your municipality’s
NPDES stormwater permit r’--
and local ordinances to find
out what discharges are
allowed to go to the storm
drains in your area.
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WHERE Should You Look for Impacts to V
Stormwater Quality?

0Even though air condi- F~.
tioning condensate may be In#pe~t 0~-- ,--, o, .~,.

L~lowed to d~’zc/~rge to the Walk through all outdoor areas and observe activities,
xtorm drain, discharges wherever it is safe to do so. Typical areas of activity that
.from ~ air cor~’- might impact stormwater quality include:
tioning equipment should
not go to the storm drain. * wash and rinsing areas;

1
~ome f~ilihes muu~i~ ¯ process/manufacturing ames;
cle~n their [J~’AC u~t$ or ¯ material storage areas;
chillers, ar.d thi~ $ometime~ ¯ loading, unloading and transfer areas

2includes power washing the ¯ waste storage/disposal areas;
unit or cleaning the tubing ¯ vehicle and heavy equipment storage and
with acid. maintenance areas; -

¯ parking areas and access roads; and
¯ rooftop equipment areas.

Inspect ell portions of the stormwster conveyance
system, where possible and safe. This includes inlets,
open channels, ditches, and roof leaders.

In#pact Indoor mreaa of activity.

Review indoor activities and areas to ensure that
pollutants are not spilled, dumped, or allowed to flow        .~--~

Sampling Considerations outdoors. Walk through the process area, as is safe, to
ensure westewaters are discharged to the sanitary sewer, "-

If you decide to collect o as appropriate. Inquire where floor, wall or any other

sm~pleforlaborolory suspect drains discharge. Also review the facility’s

an~$iz, indoor housekeeping procedures. For example, is the
workshop area hosed down with water at the end of the

/h~ve a c~em’Me~ what day end allowed to drain outdoors? Review material
pu~’poseor u~. the handling areas (loading docks, storage areas, etc.) to
~ty~c~ re~ts wouJd identify if there is a pathway to the storm drain. Inquire
i~ve ~u~ed in enforcenL~ about a spill prevention plan and the facility’s cleanup
~:tivitigr, procedure if a spill does occur. Your objective is to ’

ensure that pollutants are properly disposed of so that
f̄ t~e specioJ co~e to protect they do not end up in the ~torm drain.

the integrity of the sample,

U/ provide the facility HOW Should You Conduct Facility Inspections
operalor/owner the option and Outreach?
of collecting a split of any
sample, This section describes a three phase approach to

See Appendix L for more inspecting ¯ facility:
guid~J~¢e on sample
collemion. I) preparation,

II) field inspection, and /
III) follow-up and/or enforcement, as necessary.
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The phases and the steps within each phase are
summarized in Figure 3.

Phase I. Prepare for the in~pectiim.

The objective of this phase is to optimize the use of your
time on-site. You can also identify any gaps of
information that need to be obtained and filled in at the

~ ~time of the inspection.
Before you leaw t~e oJffce.for

Step I-1. Review exleting Information and prepare th~fa~lity, remember to
for the site visit, include thefollo~’ng with
Little information on stormwater issues may be rest ofyom’efzdpm~nt:
available for facilities during the initial years of a
municipal stormwater inspection program. Some
information may be available if the facility is already ,/ p~blic lnform~on oat.
regulated under another inspection program (e.g. rmchpiectj
pretreatment, source control, hazmat, etc.). Review v" stormwater ordinance
whatever information is available and note what is ,F BMP brochures
missing.

,{ copies of the General
Plan ahead of time which facilities you will visit. If Permit
you have a scheduled facility inspection, consider
what other facilities in the area you might inspect if
time allows. Prioritize which facilities to visit first if #" inspection report form
your time becomes limited. ,/ previous ir~pection re-

port, when available
Step I-2. Notify the facility or conduct an ,/ oJ’ea-wide storm drain
informational site visit. {Optional) mid/or topographi�
Your municipality should decide whether or not to m~p($)
notify the facility of an upcoming inspection by letter ,~ Thom~ G-u/de
and/or by phone, or to conduct an informational site / flo, rhlight or mirror
visit. This decision should be consistent with the ,/ rmn gear (poJ~r,j~t,
inspection approach the municipality adopts. Prior rain boot~)
notification gives you an opportunity to describe the ,/ irm~nl c~n~ro m~dfllm
program requirements and inspection goals to the / personal safety equip-
facility owner/operator. It also allows you to request
that background information (site plans, business plan,
spill prevention countermeasure plan, etc.) be ~’h~nical Analysis E~uioment
available for the visit. It is particularly important to (if your program
schedule an appointment if you plan to conduct a full sampling)
site inspection st a large facility. Request that a �’
responsible facility official be available to accompany / equipnL~Ufor l=d~or~or2you during the entire inspection. ~nalysLt (sm~ple botll~j,

large ice chest with ice,
If you do decide to send a notification letter prior to container with lid for
the inspection, make the letter brief and highlight the waste~, etc.)
key points. (See sample notification letters developed / chain of custody form~
by the ACCWP and the City of San Jose in Appendix
J.) Consider sending a copy of your inspection
checklist with the notification letter so that the facility
owner/operator knows what to expect. The ACCWP
also developed a self-inspection checklist (included in
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FIGURE 3
Phases end Steps of a Facility Inlpectlon

Step I-1. Review e)d~ng information and prepare for the site visit.

Step I-2 Notify the facility or conduct an informational site visit. (Optional)

Phase II. Conduct the Inep~ction and Collect Facility InformltJon

Step I1.1. Inspect the facility’s stormwater conveyance system to
understand how stormwater runoff discharges from the sit~.

Step 11-2. Determine the facility’s impact on stormwater quality.

i. What is the facility’s potential to impact stormwater quality
from pollutant exposure and non-stormwater discharges?

~. Are BMPs effectively applied so that pollutant exposure is
minimized and non-stormwater discharges are eliminated?

iii. What type(s) of impact does or could the facility have on
stormwater quality?

Step 11-3. Determine what follow-up a~ons are required of the fadlity
owner/operator and include a time schedule,

S~ep 11.,4. Document the inepec~on.

Step II-5, Communicate expectations/requirements to the facility
ownerloperator.

Phase III. Conduct Follow-up and/or EnforcsrnenL

Step Ili-I, Conduct a follow-up inspection or receive certification that
requirements from ~e initial inspection were completed.

Step 111-2. Conduct enforcement, as necessary,
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Appendix K) to help facility owner/operators prepare
Vfor ¯ stormwater inspection. T/P: Not quite sure how

the site i~ graded? Which
0

Another approach is to conduct an informational site
way Lt down~ll? Piece ovisit in place of or in addition to a notification letter,
golf ball on the ground ~

L
The visit is conducted to inform the facility

see where it roll~.owner/operator about the stormwater program
without any threat of enforcement, end to allow the
owner/operator time to comply with stormweter
requirements before ¯ full inspection is conducted.

Pha#e II. Conduct the in#pecffon ~nd �oll~ct f~�ili~ 1
infon~=lYon.

This phase is where you perform your evaluation of the 2
facility’s impact on stormwater quality. The objective of
the following sections is to describe information relevant
to conducting a stormwater inspection but is not intended
to describe how to be an inspector. Specific inspection
protocols or procedures will also vary among
municipalities and agencies.

Step I1-1. Inspect the facility’s atorrnweter In~ection Entry
conveyance system to understand how stormweter
runoff discharges from the site. * Present your ~=L,,ru~ to
Gain a clear understanding of how runoff leaves the a responsiblcfocility owner/
site by examining the facility’s stormwater operator, whether or not
conveyance system (as much as is safe end possible ide~ficorion ix re.ted.
to inspect) and the site grading. This will help you ¯ The facility owner/ope,"mordetermine what pollutants might be exposed to runoff, mu~t consent toAlthough you will be limited to plans and diagrams for inspection.
examining underground piping, visually inspect parts Ifth~ inspector is allowed
of the conveyance system above ground, such as to
gutters, ditches, drop inlets, and drains, and look for consi~-~d
any signs of past and/or continuing discharges (See consen,,=~.
the section What Should You Look For?). Consider - The ob~nc¢ of~n
conducting facility inspections during rainy weather; pressed d~nia~
this is a good way to observe runoff patterns on the considered authorization
site. to continu~

" Dottot$ig~latrytypeofStep 11-2. Determine the facility’s impact on
stormwater quality. "w~iver’, "~’~tor r¢~s~"

orWalk through all outdoor and indoor areas of activity,
condi~ons d~’(see the section on Where Should You Look for re/~t,~ the facility owner/Impacts to Stormwater Quality?) Determine the
operator of respon.ribilityfacility’s impact on stormwater quality at two levels:
for injury or limit yourthe facility’s potential to discharge and the facility’s ~gh~ to ~e inform~o~actual discharge. The difference between potential obtained during the in-and actual is determined by whether BMPs are spcction. Expla~nthatyo~

effectively applied. For example, a facility that stores cannot sign th~form and
all its machinery and heavy equipment outdoors has a request a blank sign-in
high potentialto impact storm drains from any oil and
grease that might be exposed to runoff. However, if

(continued on i~ag~ 4-10)the equipment is well maintained and always covered
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by e tarp when not in use, the level of pollutant exposure
is minimized and the actual impact of the facility is small.
You should note three things on your inspection report:

(�or~b:ued) I. Whet Is the facility’s ~ to impact
stormwater quality from pollutant exposure end¯ If the owner/operator denies non-storrnweter discharges? Identify areas or~ntr~, ask why. T~-rj~l~ activities that require BMPs be applied to reduce orprob~ th~ reason(s)for
eliminate potential pollutant discharges to stormd~al. in some

d~pior~:~ ~ dis~ drains. For example, is the answer to any of the
questions listed in Table 7 "no’? If BMPI are inm=7 be sufficient to o~-

com~ ~ ownerloperator’s place, determine what the impact would be if

r~lu~or~e. Be care~l to BMPs failed or were no longer applied. Rating the
avoid s~i~g sorr~ddng that facility’s potential to discharge pollutants to storm
exzn be misconstrued as a drains can help you prioritize facilities for
threat such as discuJsing reinspection.
potential penates. Avoid
inj’~u,m~or~ d~s~iom ii. Are BMI~ effectively applied ao that pollutant
m=~/or d~epenmg of r~. exposure is minimized end non-ltormwater
understandings, discharges ere eliminated? For each of the

facility’s areas of activity, observe whether BMPs
If entry is still denied, are in place and effective. You will most likely~raw ~rorn the orcmises and

encounter situations where a BMP is in place but
contact your supervisor.
Confer with your mu, nicipai, is not effectively applied. For example, an outdoor

ity3 #nomeys. drum storage area might be bermed but the berm
leaks or is already full of rainwater so that a apill

Doc~rL*~ all conditions and would overflow the contained area. The inspector
circumstances surrounding needs to moke
th~ ~niaifor enlry. At o imminent impact of the facility and decide how
minimum, collect., much time to allow the owner/operstor to correct

facility name and pact the problem.

rvzn~ ~nd ~tie ofp~r- ill. What type(a) of Impact doea or could the facility
~on(s) ~ou spoke

- ~Jzthorir~ qfp~rson(s) the inspection report whether the impact is from:who re~u~ed ~ur~, 1) pollutant exposure to runoff; and/or 2) non-

detailed reason for the stormwater intentionally or accidentally discharged

dmtiolofentry,
to the storm drains (e.g., illicit connections,
process wastewster, spills, illegal dumping, etc.).

¯ Follow the same procedures
if consent is withdrawn The facility’s potential to impact stormwater quality
dvn’ng the i~pecrLon, and the effectiveness of BMPs can be more easily
infor~on obtained prior evaluated with the help of the facility’s SWPPP, if one
to the w~h~ ofcon~nt is available. The SWPPP should indicate what BMPs
is m~. should be in place to minimize stormwater pollution.

¯ If access is denied to some (See page 4-18 for more information on using the
ixzns of the fac~lit2, SWPPP to aid your inspection.)
document the portion of the
inspecnon that could not be Figure 4 presents an example of how inspectors for
p~r~orn~d, the r~asonfor municipalities in the ACCWP record their evaluation of
the d~niol of access, and a facility’s potential and actual impact on stormwater
proceed with the inspection quality.
of other areas.

4-10

R0035009



How to Conduct Storrnwater Inspections

Figure 4. How ACCWP Inspectors Evaluate ¯ Facility’a Impact on Stormwatef Quality

The following table is an excerpt from the ACCWP facility inspection report:

ACTUAL
Type of D|echar~e

AREAS OF ACTIVr~Y N/A PTNL BMP PEX NSW
A. Outdoor

Process/Manufacturing
Areas

B. Outdoor Metarl~l
Storage Areas

Outdoor Waste
Storage/Disposal Areas

D. Outdoor Vehicle and
Heavy Equipment
Storage, Maintenance
Areas

E. Outdoor Parking Areal
and
Access Roads

F. Outdoor Wash Areas

G. Rooftop Equipment

,~ H. Outdoor Drainage from
Indoor Areas

I. Other (describe):

Directions for completing the table:

NIA - Not Applicable: Check when the facility does not include the activity area.

PTNL = POTENTIAl. for Pollutant Discharge: 1 - little/low potential, 2 ,- medium potential, or 3 m high.
(There is no potential only if the facility does not have the activity, in which case "not applicable" was
checked.)                                                           ’

Type of Di~dmrgeACTUAL

BMP - For each area of activity, note whether BMPs ere in place and how effectively the facility
applies BMPs using the following lyltem:

0 - BMPs are applied and effective at minimizing pollutant discharge;
1 - BMPs are applied and are fairly effective but may need more effor~ to be completely

effective;
2 - BMPs ere applied but ere not effective; or
3 - No BMPs are implemented.

Record the type of pollutant discharge in each area of activity by checking one or both:

PEX - Pollutant Exposure
NSW - Non-Stormwater Discharge

The ACCWP insl~ection report also includes sections for describing these discharges in more
detail. See Appendix K for a copy of the ACCWP inspection report.
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Step 11-3. Determine whet follow-up ectione are
required of the facility owner/operator and include l
time schedule.
Consider your municipal program goals and

Profe~rional ~udgement requirements: minimize the pollutants exposed to
runoff and effectively eliminate non-stormwater

M~king a "prof~sio~ discharges. Where does the facility fail to meet these

judgement" is the toughea requirements and what must facility operators do to
come into compliance? You will have to give

part of the inspection,
ownerloperstors this information, along with agOtere o~e impector mig~ compliance schedule.

require o corrective action,
another inspector might not Compliance is accomplished through effective
require anything given the application of BMPs, but be careful when making
soJ~ scenm~o. Tlds r~pe specific BMPs a requirement. Make clear to the
of inconsislency is facility ownerloperator that he or she is still
inevitable but should be responsible for pollutant discharges even if the BMPI
minimized. Inspectors can you suggest ere not effective. Your job is to point out
~k to other inspectors which sources of pollutants or discharges must be
within their o~n agency, eliminated, the manner in which this is accomplished

should be left to the facility owner/operstor.Regional progr~n~ c~n
develop guidelines or

Beware of making requirements that could conflict
criteria for certain level~ of with the Uniform Building, Fire, or Plumbing Codes.
enforcement actions. For example, before requiring that a drain be plugged,

be sure the drain is not required by the Building or
Plumbing Code. In such cases, answer questions
from the facility owner/operator as best you can but
refer difficult questions to the appropriate agency or
department.

Step 11-4. Document the inspection.
Record your observations, evaluation of the facility,

TIP: Self Cerfff!cation and ell follow-up requirements on your inspection
report. Obtain any background information you are

In situations where the
missing (e.g., owner of property if different from
occupant, facility contact phone number, SIC number,

focilir~’~ ~ocl on ~lorm- etc.). Although your initial inspection approach will
woJer q~l~r~ is minor, probably be more outreach than enforcement oriented,
considerallowing the remember that your inspection report may be used for
focili~ owner/operntor to future enforcement activities. You should contact
~il you o letter certi.~/ing your local District Attorney’s office for guidance on
that yourrequirement$ collecting additional evidence. An example of
have been met in the apeci- guidance on evidence collection and sampling from an
fled ~ime schedule. This Alameda County hazardous materials incident
will saye you ~ the own- investigation document is included in Appendix L.
er/operator from having to
make time for a second site The inspection report can also be a useful tool for

v~it. prior/t/zing future inspections. At the end of your
evaluation, rate the facility as to the need for future,
routine inspections. For example, rate facilities with
a high potential to impact stormwater as ¯ first
priority; a possible goal would be to re-inspect these
facilities within the next year or two. You might also

4-12
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went to note on the inspection report if future
inspections would be more effective when conducted
during ¯ certain time of day or year. For example,
restaurant inspections might be more effective when
conducted later in the day when mats ere being
washed. Another example might be sites with
diversion facilities where inspections would be more
effective if conducted before the wet season.

Step 11-5. Communicate expectations/requirements to Reconun~ndo~o~
the facility ownerloperetor. ~e~"~,~
Clearly explain to the owner/operator the deficiencies
you observed, the stormwater regulations or local It ix importmtt to d~ffer-
codes that have been violated, end the requirements entiole in your docum~to.
for compliance. Make sure the ownerloperetor tion bel~veen o tacos-
understands your expectations. If there ere follow-up d~ion ~nd a r~quirement.actions and ¯ compliance schedule, explain what the

Reconvnendutions oreowner/operator must do to complete your inspection,
suggested Octions thorDocument in your inspection report that you have
connot b~ enforced.notified the owner/operator of the inspection results,
q~rement$ rnu~ be(Provide a copy of your report, if possible.)
within a prescribed time

Conduct a post-inspection conference to allow the schedule an~ ar~ ~j¢cl to
owner/operator an opportunity to ask questions end enforcement oction i.fnot
minimize confusion. It is important that you be completed. In order to be
available to answer the owner/operators’ questions to enforceable, requirement~
help them achieve compliance, particularly if your mu3l be documented in
municipality is emphasizing an educational approach inspection report, varnLng
to stormwater inspections.    A discussion of notice, violation no~c~,
appropriate BMPs to recommend begins on page 4-14 order, or other offic~ff
of this chapter.

Phase III. Conduct follow-up end/or enforcement, as
necessary.

Step II1-1. Conduct ¯ follow-up inspection o~
receive certification that requirements from the
initial inspection were completed.
If certification is received, include it in your facility file
to complete your routine inspection. If a follow-up
inspection is necessary, document the date of the
initial inspection, the date of the follow-up inspection,
and the facility’s progress in implementing the
requirements from your initial inspection. You will
need to decide whether the owner/operator has made
his or her best effort to complete your requirements.
Be aware of your legal authority to impose end
enforce such requirements. If pollutant discharges to
storm drains are not abated, decide whether the
facility warrants a second follow-up inspection or
whether to allow the owner/operator more time to
meet your requirements. If the impact to water
quality is significant, you might decide to proceed
with enforcement actions instead.
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Step 111-2. Conduct enforcement, el neceesary.
Enforcement might be necessary for continued non-
compliance or for discharges that impact water quality
significantly. Enforcement activities include warning
notices, administrative actions, citations Ind other
legal actions. Follow your municipality’s specific
protocols for these activities {see Step 4, Chapter 3 -
Establish Enforcement Procedures). Contact your
local District Attorney’s office to find out what
information they require to conduct legal action.

Whet Can the Facility OwnerlOperator Do to
Reduce or Eliminate Impacts On
Stormwater?

It is the facility owner/operator’s responsibility to achieve
compliance through the effective implementation of best
management practices, or BMPs. Your specific role in

Your job L~ repaint ouJ educating owners/operators on stormwater BMPs and
which sources of pollutants helping them achieve compliance depends on your
or discharges must be municipality’s inspection approach, which will include
eliminated- th~ manner in some cornbinetion of education, incentives, and
which this is accomplished enforcement. Although you will want to be helpful,
shouM be le~ to the facility beware of recommending specific BMPs. Stormwater
owner/operator. BMPs may not be effective under circumstances st the

facility that you have limited knowledge of and no control
over. The owner/operator should clearly understand that
he or she is responsible for the effectiveness of BMPs and
the facility’s discharges to the storm drains.

During the first few years of your stormwater inspection
program, become familiar with the businesses in your
community to get an understanding of their overall impact

Employee ~’aining on stormwater quality. This will help you more
effectively prioritize future inspections and give

To help ensure BMPs are businesses time to achieve compliance with a new
effective, employees must stormwater program.
be trained on a regular
basis on how to implement The following sections provide a general description of

them correctly. Facility how facilities owners/operators can achieve compliance

owners/operator3 ~ o~o through the use of BMPs. Sources of information on

notij~ controctor~ ~r~
specific BMPs are provided in Chapter 5.

service companies (such o~
BMPs for Effectively Eliminaffng Non-stormweter

mobile wo.~t~rs) of Discharges
appropriate BMP$ while
the contr~1or~ are on s~te. The on~y non-stormwater discharges allowed to storm

drains are permitted discharges and exempt discharges
within municipality-specific programs (see discussion
under Evidence of Past andlor Continuing Non-
stormwster Discharges), All BMPs to effectively eliminate
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non-atormwater dischorges include one or more of the
following:

F~m "Reco~m~n4ed
Eliminate the Discharge: An example of this BMP is a D~scl~z,’yeclosed loop system where the discharge is recycled

EIb~d~on/~posatback into the system. However, this BMP may not be PP~ot~ie$ for WmlI
possible for certain continuous discharges depending
on the specific business and/or operations of the

"...facility. BMPs to eliminate discharges to the storm
ACC]]/P’$]$1~redaoa~drain from ~ should include a plan for preventing
work tow~ on~y uJ~O~spills end measures for containing and cleaning up ¯
kzrnin~ed ro~wozerspill if one occurs.
storm drain systen~s. How-

v̄er, mor~ c~s~ oper-Reroute the Di#cherge (e.g., Elicit �onnecb~v~,
~tionx cmuzot $inZp/ywe#hweten end other westewetetT) to the Sanitary
hate their dJJchaj,Se$ orSewer Sy=tem: Wastewaters, such as weshwaters
trmlsfer dL~ch~r~jand process waters, should be discharged to the
sanitary sewersanitary sewer. Before beginning any inspections,
n~.mlt c~p~t~ ~vestme~.find out the requirements for hooking up to the
We reco~ m~ b~re-sanitary sewer system and discharging to the
r~lappro~htt~twoM~wastewater treatment plant. These can include give these operon’on~opermit fees, requirements for pretreetment,
wi~ow to comp~ toldmonitoring, and discharge limits on certain

parameters. Note that in some cases, the sewer veiop ttchnoi~ait$ to
systems and treatment plant are owned and/or polL~to~t$ortoe~r/d/=zteth~
operated by different agencies. There are also cases discharge. In our ~pect~on
where local ordinances do not allow rain into the progro~ns we wi~ cont~Je
sanitary sewer system. This makes plumbing outdoor to stres$ Best Moj~aenL~toperations to the sanitary system very difficult end Practices to ~ ~ rids
could involve costly modifications. Discharge to the
sanitary system might not even be feasible where it is

1) Eliminate dbchargeprohibited by zoning, building and fire codes,
con~pLetely; or

Permit the Discharge to Storm Drain: The permitting
2) Minindze poL~u~t ge~-agency would be the local Regional Board. The permit

er~tion throughcould also include requirements for reporting,
BMP~; ortreatment, and monitoring, and discharge limits.

3) ~ne
In most cases, the facility ownerloperator will need time c~n be feasib!y ire, m-
to research alternatives for modifying the facility’s farted to the$o.ni~7systems and/or operations and will need to implement $~ver, with ~pprov~interim measures to minimize the immediate impact on

PO’J’W,. orstormwater. To promote the cooperation of businesses
in achieving compliance, your municipality’s policy should 4) If discharge cannot be
be flexible enough to allow businesses time to make the feaMbly transferred,
necessary modifications. However, you should be clear implement an immediate
that temporary measures are required to control the BMPpr°grarnaJotem-
discharge in the mean time. porory meosure ~zdplmz

for structurol or treat-
An example of how a municipal program has implemented m~nt controls thoJ wou~
this approach is described in the ACCWP’s guidance treoJ stormw~t~rbcfore
document on "Recommended Discharge Elimination/ it Lr releoJedto theDisposal Priorities for Wash Waters’. The guidance

storm dr~n."document includes recommended disposal options for
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typical wash water concerns found during stormweter V
inspections and was developed with input and approval

0
from San Francisco Bay Regional Water Quality Control
Board staff (see sidebar, page 4-15). The California       .~""

BMPsDescr~bed t~ the Storm Water Industrial/Commercial Best Management

L
~California Storm Water Practice Handbook (1993) also includes a discussion on

induJ~’~d/Cor~merci=dBest eliminating non-stormweter discharges and provides
Management Prachct guidance on disposal alternatives for wasteweterl and

Handbook" waste products that are prohibited from discharge to
storm drains.

Source Control BMP~
1(b2 ~l~vir~) BMP~ for Minimizing Pollutant Exposure end Dlsr, l~rge of

¯ vehicle and equipment Pollutantt with Runoff

2¯ vetu’cle and equipment This group of BMPs focuses on source control. Basic
wa~ung and steam practices include keeping outdoor areas clean, moving -cleaning materials indoors, or covering and grading an outdoor area

¯ vehicle and equipment to prevent run-on end runoff. Effectively applying these
maintenance andrepair types of BMPs generally means implementing some

¯ outdoor loading/ combination of housekeeping, material management,
wdoading of materials operational practices, and preventive measures.

¯ outdoor process
equipment operations and There is a wide variety of BMP material available that
m~inten~nce addresses source control practices to eliminate pollutant

¯ outdoor storage of row exposure to runoff. Appendix J includes examples of
r~ter~l~,prod=c~. ~d BMP flyers developed by the ACCWP for good
by-products housekeeping practices, outdoor liquid storage, outdoor

¯ ~te hm~ing and storage of dry materials, and parking lots. Appendix J ....
disposal also includes an example of s BMP booklet for vehicle : :¯ contaminated or erodible

service shops called "Your Shop Can Make a Difference" ’-surfaces developed through a regional effort by Bey Area
¯ bumming andgrow~ Wastewater Treatment Plants and Stormwater

maintenance Management Agencies.
¯ building repair, re-

modeling, and con. There are certain operations for which pollutant exposure
struct~on cannot be sufficiently minimized and stormwater should¯ over-water activities be treated prior to discharge to storm drains. Stormwater

¯ enw/oyee tr~’~ng treatment systems are expensive to install and maintain
for effective operation and should be a last resort after all

Treatment Control Bh/[p,r other options have been attempted. Treatment facilities
O¢or stormwater) very in size, cost, and effectiveness depending on the
¯ infiltration application end treatment requirements. The facility
¯ wet pond~ operator/owner should carefully consider all of hie or her
¯ constructed wet!ands options when selecting e treatment system appropriate¯ biofil~ers for the facility’s operations; certain treatment controls¯ extended ~tent~on ixuins might not be effective for the specific discharges.
¯ media filtration
¯ oil/water separators and The facility owner/operator should also take into careful

water quality inlets consideration the design limitations end operations and
¯ multiple Yy$lertl$ maintenance demands of the treatment system. Further

discussion of the application of treatment control BMPs
is provided in the California Storm Water
Industrial/Commercial BMP Handbook.
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USING GENERAL PERMIT INFORMATION IN
YOUR INSPECTION OF INDUSTRIAL
FACILITIES

Your municipality is required to control discharges from
commercial and industrial facilities to the municipal storm
drain system. This includes industrial facilities that are
covered by the State General Permit (see Chapter 1,
Overview of Stormwater Regulation).

It is important for you to know at least the basics of the
To comply ~th

Genera~ Permit requirements since it is likely that the
Gcn~=i Pmn~, thefsc~.industrial facility owner/operator will ask you questions
~J owner/openztorconcerning the permit. However, answer only the

questions you feel comfortable answering and defer
]) certij~ tho~ tlL~,~ oreothers to Regional Board staff. Your level of involvement

in evaluating permitted facilities will depend on your ~o non-$lo~rd~3.
municipality’s agreement, if any, with the Regional Board chor~e$;
to share inspection information from these facilities.
Regardless of the specifics of this agreement, it is useful 2) develop and implL, me~
for you to be aware of the components of the General o SWJ)PP;
Permit that can help you conduct your facility inspection.

3) develop amt implement
This section describes what information is required by the o ~omtwoter monitor.
General Permit and how you can use this information to ing program,, andhelp you conduct your inspections.

The annual report is due to the Regional Board July 1 for 4) submit onnunl reports
that evaluatethe previous wet season. The State Board will generally
it2’$ stornm~er po~-mail the facility owner/operator a reporting form a few

months prior to the due date. t~on prevention pro-

Certification of Biminat/on of Non-stomlwete~
Discharges

The owner/operator of a facility covered by the General
Permit must certify that there are no non-stormwster
discharges from their facility to storm drains. The
owner/operator is required to conduct tests similar to
those you might conduct to identify non-stormwater
discharges during an inspection (see previous section on
Evidence of Past and/or Continuing Non-stormwater
Discharges}. You should obtain a copy of this
certification, if it is available, and include it in your
inspection report.

Stormwater Pollution P~vention Plan

The facility owner/operator is required to develop and
implement a SWPPP that includes the following
information:

4-17
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¯ Site information, such as types of activities conducted
on site, facility layout, locations of the storm drainage
system and out’falls, drainage areas, presence of
surface water bodies or wells, materials inventory,
etc.;

Description of potential sources of atormwater¯

pollutants; end

¯ Description of BMPs to address pollution sources
including 1) ¯ description of what BMPs are being
implemented to reduce or eliminate pollutant
discharges to storm drains and 2) a description of
how the facility is ensuring that these BMPI are
effective (i.e., evaluating the BMPe).

The General Permit basically requires the owner/operator
to evaluate the facility’s impact on atormweter in a
manner similar to how you would evaluate the facility in
your inspection. This information should be described in
the SWPPP and be used as a tool for your inspection.
Refer to Section A of the General Permit (included in
Appendix C) which describes the specific requirements for
a SWPPP.

Stormwater Monitoring Pn~rem

The primary objective of the General Permit’s stormwater
monitoring requirements is to evaluate effectiveness of
the facility’s BMPs described in the SWPPP. The specific
components include:

¯ dry weather visual inspections of all atormwater

A smiling m~l m~$i$
ouffells;

sm~ings~Xempti°nto theis afacili~real co~I
¯

outfells;Wet weather visual inspections of all stormwater

own~r/operoJor o~t iS a ¯ stormwater sampling end analysis; and
positive incentive to
encourage compliance with * an annual site inspection.
your ~icipa/ ~torrnwmer
r~quirunents. Table 8 summarizes the frequency, objectives, and key

points for each of the monitoring requirements.

The General Permit allows municipalities to exempt a
facility from stormwater sampling and analysis if the
facility has developed end implemented an effective
SWPPP. The ACCWP has developed ¯ sample exemption
letter (included in Appendix C) for inspectors to certify a
facility. "[he General Permit exemptions apply only to
sampling and analysis. The operator/owner must
continue to conduct wet and dry weather visual
inspections and the annual site inspection.
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TABLE 8
GENERAL PERMIT MONITORING REQUIREMENTS

FOR INDUSTRIAL FACILITY OWNERS/OPERATORS

Requirement Frequency Objective Co~tnte~Dry Weather Visual once per month for Inspect for any no~- Facility owner/opel, starInspections of All two months during atormweter observations for dW weatherStownweter Outfelis the dry ae~lon discharges, inspections ore |lmillr to your
inspection observ~tio~t=. (See
Table 6 and 7)

Wet Weather Visual once per month for Look for the Facility owner/o~erotm,Inspections of All avery month during presence of observations for wet weath~Stormwatar Out/alia the wet season that pollutants inspections are similar to your" there is sig~ficent diacherged with inspection obeervatJo~ts. (See
stormwatar stormwatM. Tet~e B)
discharge

Stormwater Sampling two storm events Sample fo~ the Required parametera include:end Analysis during the wet presence of ¯ pH; total suspended solids;
season which )ollutants specific conductance; andproduce significant discharged with total organic carbon or all mid
atormwetar stormwater, grease, *discharge ¯ toxic chemicals end othM

POllUtants that are likely to be
present in stormwete~
discharge in significant
quantities (these Me

oper ati.__.__~onlpeci fic).~’~ Annual Site Inspection once per year Evaluate Based on the annual inspection,
implementation and the facility operetor/owne~ must
effectiveness of cerlif~ the facility is in compliance
facility’| BMP~. with the General Permit. Thil is

similar to your evaluation of the
facility’s compliance with your
municipality’s program.

¯ Guidance davalol~ed by the State Board on interpreting analytical data is distributed to General Permit facilities
with their Annual Repo~ forma. Th~ guidance is inckJded irt Al~R)endix C.
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You should also become familiar with the forms V
developed by the State Board for facilities to terminate
coverage under the General Permit and for facility ~
owner/operators to apply for an exemption from sampling ~
and analysis. These forms are included in Appendix C. To "r
obtain a sampling exemption in this way, a facility must
self-certify that all areas of industrial activities ere not
exposed to stormwater. The requirements for self-
certification are more difficult than If an inspector
recommends a facility to the Regional Board for
monitoring exemption.

I

2

8
4
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Alameda Countywide Clean Water Program
~ormwaZer Robert Hale or James Scanlin

insl~ction Pro~zrn 510-670-5543

CoRta~J$ Contra Costa Clean Water Program
Ephraim Leon-Guerrero
510-313-2364

Fairfield-Suisun Sewer District
Larry Bahr
707-429-8930

City of Haywm, d
Gayle Gundell
510-881-7993

Los Angeles County Department of Public Workl
Environmental Programs Oivision
Carl Sjoberg
818-458-3539

City of Oakland
Ana Ward
510-238-7116

City of Palo Alto
Leo Sarmiento
415-329-2292

Santa Clara Valley Nonpoint Source Pollution Control
Program
David Drury
408-927-0710

City of Simi Valley
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805-583-6420

San Msteo Countywide Stormwater Pollution Prevention
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Duene O’Donnell (County Environmental Health)
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Donna Wies
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For additional municipal inspection program contacts, aee
Table 1A in Appendix E.
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VCleaning Equipment Trade Association

San Francisco Bey Area Branch - David Wyatt
~408-452-0727 B~i~es$

CETA Headquartera {St. Paul, MN) OrganiZe/oN
800-441-0111 ~’OR/~�~

L
West Oakland Commerce Association
George Burtt
510-839-6999

Western States Petroleum Association ]
Ron Wilkniss

2
818-543-5324

5-5
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VAPPENDIX A

WORKSHEETS FOR INSPECTION PROGRAM DEVELOPMENT O

L
The following worksheets ere provided to assist you in developing a plan for your
stormwater inspection program:

Worksheet #1: Assessing Business Types and Setting Priorities for Inspection ,/

Worksheet #2: Deciding Who Should Conduct Inspections

Worksheet #3: Defining Enforcement Authority and Procedures ~

Worksheet #4: Developing Your Educational Outreach Strategy -

Worksheet #5: Data Collection for Evaluating Program Effectiveness

Worksheet #6: Developing an Inspector Training Program

Worksheet #7: Developing Your Action Plan

The worksheets are not meant to be (or to advocate) a particular program design; they
are intended to facilitate program development using an outlining-type process.

TO get a broad perspective on program design end to help reach consensus, make ~
copies of the worksheets and consider asking several people from your department or
other departments to use the worksheets to outline a program design. Keep the _~
outlining process as simple as possible and use best professional judgement. There are
no right or wrong responses, and it is important to identify where information may be
incomplete.

~j~
The exercise of using the worksheets to think through the program outline can help
provide the necessary documentation to promote the program to other departments,
elected officials, regulatory agencies, businesses, and the general public. It will also               D.J
help define what your program is and, just as importantly, what it is not, and why.

=~=. 1 z~.~...,.=. EOA, Inc.
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L INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

, eparer: Date:

Worksheet #1: Assessing Business Types and Setting Priorities for Inspection

Collect information about local businesses from the sources listed in Table 2, as well as local business
director~s, business ficense records, Census reports, surveys, and other l~ublications. Use this information to
estimate the number of different types of businesses in your mun/c/l~siity, their l~otenria/ to cause storm water
pollution, and their priority for insoection.

Potential to                       Inspection
Tvoe of Business Estimated Impact Storm Water: Inspection By PrioriW
(Check categories that apply) Number ~ Medium Low Other Aaencv?

/"} NOI facilities (all) O [3 r"l [] yes
By Category:
[] 1. Facilities with pollutant effluent r-i [] [3 r’l yes [] no m

standards (Subchapter N)

[] 2. Manufacturing facilities ~ I-I rl [] r-i yes [] no

[] 3. Mining/oil and gas facilities [] [3 [] [] yes [] no

i-I 4. Hazardous waste treatment, /i ~ ~ ~ ~ yes l"l no I
storage, and disposal facilities

C} 5. Landfills, land application I-I [] I-I I-1 yes I-t no
sites, and open durnpl

i-I 6. Recycling facilities [] [] [] [] yes [] no

[] 7. Steam electric power genersbon l ~ ~ ~ ~ yes [] no l

[] 8. Transportation facilities [] [3 [3 [] yes [3 no

r~ 11. Manufacturing facilities [3 [3 [] O yes [] no
with exposure to storm water

[] Vehicle service facilities [] [] [] [] yes [] no 1

[] Restaurants/food handling facilities O ~ ~ ~ y~S ~ no i

[] Commercial printers and cleaners [3 r-i [] I-1 yes [3 no

O Retail stores (with dumpsters or [] r’l [] [] yes r’l no
oil changing facilities)

[] Mobile washers, pool maintenance [] [] C] [] yes [] no
and commercial painters

[] Golf courses, nurseries, and [] [3 [] [] yes [] no
pesticide applicators

~
’~ Other: I-1 [] I-I [] yes O no

[] [] [] [] yes [] no

"~" ’ ~""~" WS’I EOA, Inc.
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INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

Preparer: Date:

Worksheet #2: Deciding Who Should Conduct Inspections

Identify which agencies are inspecting businesses in your municipality, what types of businesses they ere
inspecting, and how often they conduct inspections. Use the checklist below to assess which agency is best
sulted to conduct storm water inspections, or whether you should create (or contract with) ¯ sPecial staff.

Check each agency for which the County CounTy WVVTreat Fire Pvblic Works Special
desired charateristic is true: Hazwaste Health Agency Deot ~;ource/Bldo/lllicit Staff*

. Agency is inspecting local O O i-I O C] O rl N/A
businesses on a regular basis

¯ Agency is inspecting priority rl O i-I O C] O O N/A
businesses for storm water (Step 2)

¯ Agency is willing to take on more 0:3 O C] I~1 r’l rt 1-I i-i
responsibility (or hire more staff}

¯ Agency has resources to complete 0"1 O [~ r-1 071 1-1 I-I O
inspections within desired time frame

¯ Agency’s services will be cost- ITl I-I O O O r’l O O
effective (lowest cost per facility)

¯ Agency approach matches desired r’l O i-1 O r’l 0-1 i-I r’l
approach for storm water inspections

¯ Agency has authority to conduct r-1 I-i 0-1 i’-1 t-I i’-I I-I 071
follow-up and enforcement actions

¯ Key: County Hazwaste = county hazardous materialslwaste inspectors
County Health = county health inspectors
VVWTreat Agency = wastewater treatment agency pretreatment or source control inspectors
Fire Dept = fire department or district safew/hazardous materials inspectors
Public Works = public works department source control, building, or illicit discharge inspectors
Special staff = designated storm water program inspectors (in-house, contractors, or consultants)

Once You Select One or More Agencies to Do Storm Water Inspections, Consider These Issues:

¯ What interagency agreements will be needed?

¯ Who will conduct follow-up/enforcement and how will this be coordinated?

¯How will information be transferred between the agency and your staff?

¯How will inspections be coordinated with the Regional Board?
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INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

reparer: Date: 0

Worksheet #3: Defining Enforcement Authority end Procedures ~’.

Assess your municil~a/ity’s legal authority to take enforcement ~�l~’on:

¯ What legal tools ere available for enforcement?

storm water discharge ordinance ~’1 State environmental crime codes
[-1 business- or activity-specific ordinance(s) i-’1 storm water or wastewater permits
[~ Municipal Code, Sections [] inspection fees

I-] other

¯ Do these tools (alone or in combination) I)rovide you with authority to: Yes No

1. regulate discharges from industrial and commercial businesses into storm drain systems? ~ I-I

2. prohibit illicit discharges and illicit connections at these facilities? [] I"1

3. enter and inspect the premises without a search warrant? ~

4. require, witness or conduct sampling and analysis of any discharges? 1"]

5. require implementation of BMPs, including installation of structural controls if necessary? (~

,~.~
6. pursue civil and cnminal penalties for violations of the ordinance? O

7. designate inspectors or other municipal personnel as enforcement officers? ~

you answered no to any of the above ~uesrions, list the stel~s reouired to obtain sufficient authority:If

¯ What will be your enforcement orotocol?

Criteria for Issuizn~ Enforcement Tools Follow-uo Action/Schedule

1"1 Warning Notice

Violation Notice

Administrative order
~] without fines
~] with fines

Legal action

,~ ~,,,,t~ WS-3 EOA. Inc.
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INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

Preparer: Date:

Worksheet #4: Developing Your Educational Outreach Strategy

Use this worksheet to select and prioritize the initial elements of your educational outreach l~rOgram:

Educational Material Form of Outreach
T~roet Audience Fact Program BMP Info. How-To General Action

(Check those that apply) Sheet Brochure Brochure Letter Manual Handout

I-I General business outreach I~    O IT1 O r-1 r’l i-I r’l

l-I Management []     0 I"I 0 0 0 0 0    __
[] Facility operators 0 ¯ O 0 0 0 0 0 ~ __

[] NOI industries 0 0 0 0 I"I 0 0

O Targeted large businessea:

0 O 0 0 0 0 0 []

0 0 0 O 0 0 0 []

0 Targeted small busine~es:

0 0 0 [3 0 0 0 O

0 0 0 0 0 0

[] Facility inspectors 0 0 0 0 0 0      0

0 Other insp. agency staff     l-I 0 0 0 0 r-l 0 0    __

Use your selections above to prepare a prioritized list of the educational materials you need and a schedule ~or
developing them. See AD#endix J for lists and saml~/es of existmg outreach materials that could be adapted for
your/~rogram and ~formarion on obtaining these materials,

Pdoriw Type of Matedal Existino Resources Schedule

2.

4.
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L INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK "~"
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

eparer: Date:
~

Worksheet #5: Data Collection for Evaluating Program Effectiveness
.~.

One of the main purposes of ins~)ection data collection is to measure program effectiveness. This worksheet
oresents a method for evaluating your program’s effectiveness, and illustrates what information you need to
collect during the iml~lementatzOn of the program to perform the evaluation.

I. Results of Inspection ~nd Follow-up Effort:
1

¯ Number of initial storm water inspections: Planned ~ Completed ~

¯ Number of actual/potential pollutant discharges: Identified Eliminated ~ Z

~r Most common Wpes of discharges:                                                                        -

¯ Number of facili~es with actual/potential violations: Identified ~ Corrected

"Jr Types of facilities with the most problems:

¯ Number of follow-up inspections: Needed

~ ¯ Number of cases involving enforcement action: Needed ~ Completed

#r Results of significant enforcement actions:

¯ Number of NOI facilities inspected: With General Without
Permit coverage ~ coverage

~r Facilities that filed NOIs after inspection:

II. Comple~fon of Other Ac~on Plan Goals:
Partially                     Comments/

Action Plan Goal Me~ Me~ Not Me~ Plan for Imorovemen!

Outreach materials developedlused r’l r’l

Annual training of all inspectors O O

[] o o

~"’~’~’ WS’5 EOA. Inc.
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INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK

L~~ O

WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT V

Preparer: Date:

Worksheet #6: Developing an Inspector Training Program
T

Use this worksheet to evaluate the training needs of the personnel that will be performing storm warer
mspect/bn$ and to select the method(s) and topics for a complete training program. Complete one sheet for
each agency involved with the inspection program.

Inspecting Agency:
1

Business Type(s) Inspected:
2

L Inspector Training Needs

. Skill or Knowledoe R~quired Have Rec’d Training Metho~
(Check all those that apply) ~ I~-house Off-site On-iob Workshop Handout Resource~I

[] Inspection methods O r"l 1"-] []-1 t"1 l-I Chapter 4

r-] Sampling methods r-i I-! I~ /-1 [] [] U.S. EPA, 1992

i-I POllutant sourcesleffects 0 I"I 0 i"l ~ l-I Chapter 1; BMP
Handbook, 1993

I-] Storm water regulations l~ O I"1 0-1 /’~ I-I Chapter 1 ; BMP
Handbook, 1993

I-; Storm water BMPs ~ I-I i-I ~ l-] I-I Appendix J; BMP
Handbook, 1993

[] Communications with 1-1 I-1 I-1 []-1 [] ~ Chapters 2 & 4;
facility owner/operators

U
f"; Safety procedures ~ r-1 I-1 r-I r-1 []

r~t
[] Specialized safety training ~ 1-1 I-i I-I [] []

U(OSHA, confined space)

~ Enforcement procedures 0 l-I r-; r’1 []-I []

’Referen~:q~: U.S. EPA, 1992. NPDES Storm Water Sampling Guidance Document. Office of Water.
EPA 833-B-92-001. July.

Storm Water Quality Task Force, 1993. California Storm Warer Industrial/Commercial ~ //
Best Management Practice Handbook. March. [ " "

iChapters 1, 2, and 4, and Appendix J refer to this California Industrial/Commercial ~
Storm Water InsDect/on Program Handbook, 1996.

=~ ,- ~ r,~,~ we-6 I:~ t,,~
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L INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

parer: Date:

Worksheet #6, continued: Developing an Inspector Training Program

II. $1~ecJfic Storm Wate~ Training Topics

Rate the inspectors" knowledge on the following storm water-related topics, and use the results to determine
the tol)ics to mclu~e ~h your training ~rogram. (it is assumed that these tol~ics would be added to the
inspection agency’s standard insl)ector training program, as needed.)

Knowledge of ~;l;~rm Water Proorams: C~ Adequate C] Some I-1 None

Do inspectors know enough about the following topics to effectively explain them to a facility owner/operator?

¯ Why is it important to protect storm water Qualiw?
¯ What is the municipal storm water permit?
¯ What are the components of the storm water program?
¯ What is the storm water inspection program’s approach?
¯ What is storm water agency’s enforcement
¯ Who needs coverage under a storm water permit?
¯ Who should be covered by the General Permit?
¯ What does the General Permit require?

Knowled(~e of Storm Water Inspection Procedures: i"1 Adequate O Some l-1 None

~o inspectors know the procedures for reporting and coordinating inspections and taking enforcement action?

¯ How do you use the inspection report form?
¯ What information is reported to the Regional Board?
¯ How are activities coordinated with the storm water staff?
¯ How are insl3ect,ons coordinated with Regional Board staff?
* What enforcement tools are available to the inspector?
¯ What are the policies and procedures for enforcing storm water requirements?

Knowledqe of Sllorm Water BMP~; I"1 Adequate C] Some r-I None

Do inspectors know how to effectively eliminate non-storm water discharges?
Do they know how owner/operators can minimize pollutant discharges to storm drains?

¯ What non-storm water discharges can be discharged to the storm drain?
(e.g., what is the policy on swimming pool water or certain washwaters?)

¯ What non-storm water discharges must go to the sanitary sewer?
How does the owner/operator obtain approval for sanitary sewer discharge?

¯ What alternatives to discharging to storm drains are available at the facility?
¯ What alternatives are available for minimizing pollutant exposure?

�~’~ ~’==~ WS-7 EOA, Inc.
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INDUSTRIAL/COMMERCIAL STORM WATER INSPECTION PROGRAM HANDBOOK I~ 1"7"
WORKSHEET FOR INSPECTION PROGRAM DEVELOPMENT

Preparer: Date:
0

Worksheet #7: Developing Your Action Plan

Use this final worksheet to Dull together the elements from/~revious steles into a coordinated Action Plan.
3ummarize your ~lan for each element here or refer tO the a/~l~rol~riate worksheeHs).

I. Insl~ecUon Plan
Target No. Estimated No.

Inspecting Agency    of Inspections of Follow-ups Time Period
Business Tvoe       (It~dicate ~A) if necaslan~’)     (ll~licate I.L,F*) |l~dic==te L or F’) for Comoletion

2

¯ Key: A - Interagency agreement needed; I = Informational site visit; L - LJ’mited insl~ection;
F = Full (comprehensive! insDection.

II. PYan for Establishing Enforcement Authority and Procedurea .~ "

ill. Educat~’onal Outreach ~ ~

IV. Data Collection end Manegement ~
~m~

V. Ins/~ecto~ Training Plan

InsDection Aoencv Trpining Method and TOPICS

=~=-~ z~,=,=~ WS-8 EOA, Inc.
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Appendix B 0

Dischargers Of Stormwater Associated With Industrial            ]
Activities (As Defined By EPA)

2

R0035039



Table B-1.
Dischargers of Storm Water Associated with Industrial Activities (as defined by EPA)

i. Facilities listed under 40 CFR Subchapter N. Facilities subject to storm water effluent limitations
guidelines, new source performance standards, or toxic pollutant effluent standards under 40 CFR
subchapter N (except facilities with toxic pollutant effluent standards which are also identified under
category xi).

ii. Manufacturing Facilities. Facilities classified as S~m~dard Industrial Classifications (SIC):

24 Lumber and Wood Products (except 2434) 32 Stone, Clay, and Gla~
Products (except 323)

26 Paper and Allied Products 33 Primary Metal Industries
(except 265 & 267)

28 Chemicals and Allied Products 3441 Fabricated Structural M~al
(except 283 & 285)

29    Petroleum and Coal Products 373 Ship and Boat Building

iii. Oil and Gas/Mining Fadlities. Facilities classified as SIC 10 through 14 (mineral industry including
active or inactive mining operations, oil and gas exploration, production, processing, or ~
operations or transmission facilities that discharge storm wa~er contaminated by contact with or that has
come into contact with any overburden, raw material, intermediate products, finished products,
byproducts or waste products located on the site of such operations.

10 Metal Mining 13 Oil and Gas Extraction
12 Coal Mining 14 Non Metallic Minerals except Fuel~

iv. Hazardous Waste Treatment, Storage, or Disposal Fadlities. Hazardous waste trealm~nt, storage,
or disposal facilities that are operating under interim status or a l~rmit under Subtitle C or the R~otur~,
Conservation and Recovery Ac~.

v. Landfills, Land Application Sites, and Open Dumps. Landfills. land application sites, and open dumps
that receive or have received industrial wastes and ~ are subjec~ to regulation under subtitle D of

vi. Recycling Facilities. Facilities involved in the recycling of n’~erials, including mew scrap yards,
battery recla~ners, salvage yards, and automobile junkyards, including but limited to those classified as
SIC:

5015 Motor Vehicle Parts, Used
5093 Scrap and Waste M~erials
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V
Table B-I. 0

Discharges of Storm Water Associated with Industrial Activities (continued)

vii. Steam Electric Power Generating Facili~’e$. Steam electric power generating facilities, includi~ coal
handling sites, and onsite and offsite ancillary transformer .~torage areas.

viii. Transportation Facilities. Transportation facilities classified as SIC:

40 Railroad Transportation 44 Water Transpor~ion -/-
41 Local and Interurban Passenger Transit45 Transportation by Air
42 Trucking and Warehousing (except 5171 Petroleum Bulk Stations and Terminals

4221-25)
43 U.$. Postal Service                                                                            _

which have vehicle maintenance shops, material handling facilities, equipment cleaning oper~om or
airport deicing operations. Only those portions of the facility that are either involved in vehicle
maintenance (including vehicle rehabilitation, mechanical repairs, painting, fueling and lubrication),
equipment cleaning operations or which are identified in another subca~egory of facilities under F.,PA’s
definition of storm water discharges associated with industrial activity.

ix. Sewage or Wastewater Treatment Work~. POTW lands used for land application u’eatmem
technology/sludge disposal, handling or proce~ing areas, and chemical handling and storage ~’eas.

x. Construction Activities. Activities include clearing, grading and excavation activities except operafiom...,.
that result in the disturbance of less than five acres of to[al land area which are not pan of a larger,
common plan of development or sale. ~’~

xi. Manufacturing Facilities. Facilities where material handling equipmem or activities, raw materials,
intermediate products, final products, waste materials, by-products, or indusu’ial machinery are ex~x~s~
to stoffn water. These facilities are under SIC:

20 Food and Kindred Products 323 Products of Purchased Glass
21 Tobacco Produas 34 Fabricated Metal Produc~
22 Textile Mill Products (except 3441)
23 Apparel and other Tex{ile Products 35 Indusmal Machinery and F_A~pment U2434 Wood Kitchen Cabinets 36 Electromc and Other Elecu’ical
25 Furniture and Fixtures Equipmem
265 Paperboard Containers and Boxes 37 T r a n s p o r t a t i o n E q u i p m e n t
267 Misc. Convened Paper Products (except 373)
38 Instruments and Related Products 39 Miscellar~ous Manufacauiag
27 Printing and Publishing Industries
283 Drugs 4221 Farm Produc~ Warehousin~ and
285 Paints and Allied Products Storage
30 Rubber and Misc. Pins[its Products 4222 Refrigerated Warehousing and Storage
31 Leather and Leather Products 4225 General Warehousingand Sto~e

(excep~ 31 I)
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Appendix C 0

L
State General Industrial Activities Storm Water Permit

and Associated Documents                       "~

21 )    Cover Letter from State Water Resources Control Board - October 15,
1992

2) Fact Sheet for General Permit - September 17, 1992

3) General Permit No. CAS000001 - Waste Discharge Requirements for
Discharges of Storm Water Associated with Industrial Activities,
Excluding Construction Activities

4)    General Instructions and Form for Notice of Intent

5) San Francisco Bay Regional Board Storm Water Program Fact Sheets -
August 1994:

¯ Industrial Storm Water General Parmit
¯ Industrial Storm Water Monitoring

6)    Overview of the General Permit - APWA Storm Water Task Forcs                   ~
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TO: STORM WATER DISCHARGER

SUBJECT: CHECK LIST FOR SUBMI’I-I’ING A NOTICE OF INTENT

2In order for the State Water Resources Control Board to expeditiously process
your Notice of Intent (NOI), the following items must be submitted:

1. ~ NOI with all applicable sections filled out and signed by the
~ owner/operator;

-- 2. ~ Check made out to the "State Water Resources Control Board"
with the appropriate fee; and

- County Fees: $250.00 OR $500.00

~
- Dairy Farms: $2,000.00

~ 3. ~ Site map displaying the layout of premises.

Please return the above Items to the address below. If you have any
questions regarding this tam’tar, please contact us at (916) 657-0757.                          "~

State Water Resources Control Board
Division of Water Quality
Attn: Storm Water Permit Unit .. ~J
P.O. Box 1977
Sacramento, CA 95812-1977
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STATE \~,ATER RESOURCES CONTROL BOARD

1916) 657-0941
F~: (916) 657-0932

OCT 15, 1992

TO: INTERESTED PARTIES

AMENDED GENERAL INDUSTRIAL ACTIVITIES STORM WATER PERM/T

Enclosed is an updated copy of the General Industrial
Activities Storm Water Permit (General Permit) adopted by the
State Water Resources Control Board (State Water Board) on
November 19, 1991 and amended on September 17, 1992.
Dischargers who have no.~t already filed their Notice of Intent
(NOI) to comply with the terms of the General Permit and the
first annual fee must submit a NOI accompanied by the first
annual fee to the State Water Board in order to be covered by
this General Permit. The NOI and fee must be sent to the
following address:

State water Resources Control Board
Division of Water quality
Attention: Storm Water Permit Unit
P.O. Box 1977
Sacramento, CA 95812-1977

The NOI will only be processed if accompanied by the
appropriate fee. The fee will be either $250.00 or $500.00.
Enclosure 1 describes those areas in which the $250.00 annual
fee applies. Dischargers in all other areas of the State
must pay the $500.00 annual fee.

Attachment 2 to the Permit lists the nine California Regional
Water Quality Control Boards’ (Regional Water Boards)
addresses and telephone numbers. You should discuss any
questions or issues which relate to the implementation of the
General Permit with Regional Water Board staff.

The updated General Permit contains amended monitoring and
reporting requirements (Section B of the General Permit) that
replace the original monitoring and reporting requirements.
The new monitoring and reporting requirements have been
simplified and now offer several sampling and analysis
exemption options. Existing dischargers must develop and
implement a monitoring program by January I, 1993. New
dischargers (those beginning industrial activity after
Januar%, i, 1993) must develop and implement a monitoring
program prior to the commencement of industrial activity.
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Interested Parties -2- OCT 15, 1992

The amended monitoring and reporting provisions require that
group monitoring proposals be submitted to the appropriate
Regional Water Board(s) by December 1, 1992 and in subsequent
years by August 1. Groups with participants within the
boundaries of more than one Regional Water Board must send
their group monitoring proposal to the State Water Board’s
Executive Director for approval to the above address.

Also, we would appreciate it if you would inform other
industries similar to your own of the need to obtain a storm
water permit. If you know of industries that need to obtain
a permit but may be unaware of the State’s program, please
ask them to call Division of Water Quality staff at the
telephone number shown below.

If you have any questions regarding this General Permit,
please telephone the industrial activities storm water ~ermit
information 1±he at
(916) 657-0919.

Sincerely,

/s/

Walt Pettit
Executive Director

Enclosures 121
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January 31, 1995

Enclosure 1

AREAS OF THE STATE IN W~I~ T~E ~2S0.00 ~AL ~ APPLIEq

i. Alameda County The permitted area consists of the
westerly side of mhe �ounty which drains
to San Francisco ~ay.

permitted area consists of the city o~2. Bakersfield ~he
Bakersfield and the unincorporated
portions of Kern County within the city

3. Contra Costa County The permitted area consists of ~he entire
county except for the community of
Brentwood.

4. E1 Dorado County The permitted area consists of the° easterly side of the county which ~rains
into Lake Tahoe.

5. Fresno County The permitted area consists of ~he cities
of Fresno and Clovis, and the California

q~
State University of Fresno.

6. Los Angeles County The permitted area consists of the five
hydrologic subbasins which drain into the
Pacific Ocean as follows: Santa Monica
Bay, Upper Los Angeles River--including
Sycamore Channel, Upper San Gabriel River,
Lower Los Angeles River, and Lower San
Gabriel River--including Santa Clarita
Valley. The permit does not cover the
cities of Avalon, Lancaster, and Palmdale.

7. Orange County The permitted area consists of the entire
county.

8. Placer Counties The permitted area consists of ~he
easterly side of the county which drains
into Lake Tahoe.

9. Riverside County The permitted area is delineated by the
San Bernardino County line on ~he north
and northwest, ~he Orange County line on
the west, ~he San Diego County line on the
south, and the Santa Ana/Colorado River
Basin Regional Board’s boundary line on
the east (mountain crest).

R0035047



-,-
I0. Sacramento County The permitted area consists of the entire

county except for the incorporated city of
Isleton.

11. San Bernardino County The permitted area is delineated by the
Santa Ana/Lahontan Regional Board’s
boundary line on the north and northeast,
the Santa Ana/Colorado River Basin
Regional Board’s boundary line on the
east, the San Bernardino/Riverside County
boundary line on the south and southeast,
the San-Bernardino/ Orange County boundary
line on the southwest, and the San
Bernardino/Los Angeles County boundary
line on the west.

12. San Diego County The permitted area is delineated by the
San Diego County lines on the north and
south, the Pacific Ocean on the west,
the San Diego/Colorado River Basin
Regional Board’s boundary on ’the east
(mountain crest).

13. San Joaquin The permitted area consists of the city of
Stockton and the unincorporated portions
of the county within the city limits.

14. San Marco County The permitted area consists of the entire
county.

15. Santa Clara County The permitted area consists of the Santa
Clara Valley Basin portion of the county
containing eleven hydrologic subbasins
which discharge into watercourses, which
in turn flow into South San Francisco Bay.

16. Stanislaus The permitted area consists of the city of
Modesto and ~he unincorporated portions of
the county within the city limits.

17. Ventura County The permitted area consists of the cities
of Camarillo, Fillmore, Moorpark, Ojai,
Oxnard, Port Hueneme, San Buenaventura,
Santa Paula, Simi Valley, and Thousand
Oaks, as well as the unincorporated areas
of Ventura County--defined as urban by the
D.S. Census Bureau.
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In 1972, the Federal Water Pollution Control Act (also referred
to as the Clean Water Act (CWA)) was amended to provide that the
discharge of pollutants to waters of the United States from any
point source is effectively prohibited° unless the discharge is
in compliance with a NPDES permit. The 1987 amendments to the
CWA added Section 402(p) which establishes a framework for
regulating municipal ~d industrial storm water discharges under
the NPDES program. On November 16, 1990, the U.S. Environmental
Protection Agency (USEPA) published final regulations that
establish application requirements for storm water permits. The
regulations require that storm water associated with industrial
activity (industrial storm water) that discharges either directly
to surface waters or indirectly, through municipal separate storm
sewers, must be regulated by a NPDES permit. This includes the
discharge of "sheet flow" through a drainage system or other
conveyance.

The federal regulations allow authorized states to issue general
permits or individual permits to regulate industrial storm water
discharges. The State Water Board has elected to issue a
statewide general permit that will apply to all industrial storm
water discharges requiring a permit except construction activity.
A separate statewide general permit has been issued for
construction activity. To obtain authorization for continued and
future industrial storm water discharge, owners, or operators
when the owners do not operate the facility (dischargers), must
submit a Notice of Intent (NOI) to be �overed by this general
permit. This approach is consistent with the
four-tier permitting strategy described in federal regulations,
i.e., Tier 1, Baseline Permitting. Tier 1. Baseline Permitting,
enables the State to begin reducing pollutants in industrial
storm water in the most efficient manner possible. Thus, as soon
as possible, all dischargers will be required by this general
permit to begin implementing practices to prevent storm water
pollutio~. Time will not be lost preparing detailed individual
and general permit applica=ions before implementing practices ~o
prevent storm water pollution.
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The State Water Board has elected not to accept USEPA’s group
application approach or to adopt general permits for specific
industrial groups at this time. A11 dischargers participating in
group applications must either obtain coverage under thi~ general
permit or apply for an individual permit by October 1, 1992. The
State Water Board bases this decision on the following factors:

i. USEPA does not allow the states to review and approve the
group applications.

2. Review of hundreds of USEPA model permits and preparation of
hundreds of group-specific general permits is
administratively burdensome and is inconsistent with the
State water Board’s long-term permitting strategy.

3. Allowing the group application action in California would
result in an inequitable and ineffective storm water
permitting program. While group applicants would not be
required to implement best management practices (BM~s) to
reduce pollutants in storm water discharge until they
receive a permit (probably several years), dischargers under
the State Water Board’s general permit will be required to
implement BMPs on October i, 1992.

4. The State water Board is providing a group monitoring
alternative, somewhat similar to the group application
monitoring requirements, that should provide reduced
monitoring costs to the dischargers.

When USEPA issues model permits for any groups, the Regional
Water Boards may consider, as appropriate, adopting group permits
based upon the USEPA model permits.

The general permit accompanying this fact sheet is intended to
regulate industrial storm water discharges. The consolidation of
many discharges under one general permit will greatly reduce the
otherwise overwhelming administrative burden associated with
start up of a new program to regulate industrial storm water
discharges. It is also the least costly way for a discharger to
obtain a permit and comply with USEPA’s regulations. It is
expected that as the storm water program develops, the Regional
Water Boards will issue individual and general permits which
regulate discharges specific either to industrial categories or
to watersheds. As new permits are adopted, dischargers subject
to those permits will no longer be regulated by this general
permit. As permits are reissued for discharges of treated
wastewater that are currently regulated by a NPDES permit,
Regional Water Boards may include storm water provisions in the
revised permit.



This general permit generally requires dischargers to:

I. Eliminate most non-storm water discharges (including illicit
connections) to storm water sewer systems;

2. Develop and implement a storm water pollution prevention
plan; and

3. Perform monitoring of discharges to storm water sewer
systems.

TYPES OF STORMWATER DZSC~ERGES COVW~Wn BY T~IB ~ PERMIT

This general permit is intended to cover all new or existing
discharges composed entirely of industrial storm water from
facilities required by federal regulations to obtain a permit.
This includes all facilities that are participating in a group
application. The State Water Board notes that officials from
USEPA have stated that the regulations include only those
facilities which are operated by industries whose primary
function is described in the categories listed below. The State
Water Board does not agree with this interpretation of the
regulations, as the regulations are based on the primary activity
at each industrial facility, and not the primary business of the
owner or operator of the facility. The State Water Board
concludes that, based on its interpretation of the federal
regulations° and its duty and authority to protect water quality
within California, the general permit must extend to all
facilities which are described in the categories below, whether
the activity is primary or is auxiliary to the owner or operator
of the facility. For example, even though a school district’s
primary function is education, a facility which it operates for
vehicle maintenance of school buses is a transportation facility
which is covered by this general permit.

Discharges from facilities and commercial enterprises which are
nct required by federal regulations to obtain a permit will not
be covered by this general permit unless designated by the
Regional Water Board.

Discharges requiring a permit are listed by category in 40 Code
of Federal Regulations (CFR) Section 122.26(b)(14) (Federal
Register, Volume 55 at Pages 48065-66). The facilities can be
publicly or privately owned. A general description of these
categories are:

1. Facilities subject to storm water effluent limitations
guidelines, new source performance standards, or toxic
pollu~ant effluent standards (40 CFR Subchapter N);

2. Manufacturing facilities;
3. Mining and Oii and Gas facilities;
4. Hazardous waste treatment, storage, or disposal facilities;
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5. Landfills, land application sites, and open dumps that
receive industrial waste;

6. Recycling facilities such as metal scrap yards, battery
reclaimers, salvage yards, automobile yards;

7. Stea~ electric generating facilities;
8. Transportation facilities;
9. Sewage treatment plants;

i0. Construction activity (covered by a separate general
permit); and

11. Certain facilities if materials are exposed to storm water.

For the most part, these facilities are identified in the federal
regulations by Standard Industrial Classification (SIC).
Attachment i to the general permit contains a more detailed
description including SIC codes of industries to be regulate~.

Cate~oz-v I Discharmers

The following categories of facilities currently have storm water
effluent limitations guidelines for at least one of their
subcategories. They are cement manufacturing (40 CFR Part 411);
feedlots (40 CFR Part 412); fertilizer manufacturing (40 CFR Part
418); petroleum refining (40 CFR Part 419); phosphate
manufacturing (40 CFR Part 422); steam electric power generation
(40 CFR Part 423); coal mining (40 CFR Part 434); mineral mining
and processing (40 CFR Part 436); ore mining and dressing (40 CFR
Part 440); and asphalt emulsion (40 CFR Part 443). A facility
that falls into one of these general categories should examine
the effluent guidelines to determine if it is categorized in one
of the subcategories that have storm water effluent guidelines.
If a facility is classified as one of those subcategories, that
facility is subject to the standards listed in the CFR for that
category, and is subject to this general permit. This general
permit contains additional requirements (see Section B.7) for
facilities with storm water effluent limitations guidelines.

Cateqory 5 Discharqe;$

Inactive or closed landfills, land application sites, and open
dumps that have received industrial wastes (Category 5) may be
subject to this general permit unless the storm water discharges
from the sites are already regulated by a NPDES permit issued by
the appropriate Regional Water Board. Owners or operators of
closed landfills that are regulated by waste discharge
requirements (WDRs) may be required to comply with this general
permit. In some cases, it may be appropriate for closed
landfills to be covered by the State Water Board’s General
Construction Activity Storm Water Permit during closure
activities. The appropriate Regional Water Board should be
contacted for this determination.



qateqor7 11D~charaers

Dischargers in Category 11 that believe they are not subject to
this general permit because of no exposure should conduct a
facility inspection and document that the following minimum
conditions have been met:

1. All illicit connections to the storm drainage system have
been eliminated~

2. A11 materials are completely contained at all times;

3. All unhoused equipment associated with industrial activity
is not exposed to storm water; and

4. All emissions from stacks or exhaust systems and emissions
of dust or particulates do not contribute significant
quantities of pollutants to storm water discharge.

Dischargers should evaluate all ~irect and indirect pathways of
exposure. Dischargers are not required to submit this
documentation but are advised to keep the above documentation on
site.

In a recent ruling, the Ninth Circuit Court of Appeals
invalidated the exemption granted by USEPA for storm water
discharges from facilities in Category ii that do not have
exposure and remanded the regulation to USEPA for further action.
The State Water Board, at this time, is not requiring storm w~ter
discharges from facilities in Category ii that do not have
exposure to be covered by this general permit. Instead, the
State Water Board will await future USEPA or court action
clarifying the types of storm water discharges that must be
permitted. If necessary, the State Water Board will reopen the
general permit to accommodate such a clarification.

TYPES OF

o CONSTRUCTION ACTIVITY: Discharges from construction activity
of five acres or more, including clearing, grading and
excavation. A separate general permit was adopted on August
20, 1992 for this industrial category.

o FACILITIES LOCATED IN SANTA CLARA COUN~"{ WHICH DRAIN TO SAN
FRA!~CISCO BAY: The San Francisco ~ay Regional Water Board
has adopted a general permit for discharges from facilities
located in Santa Clara County which drain to San Francisco
Bay.

o FACILITIES COVERED BY INDIVIDUAL PERMITS: While it is the
intent of the State Water Board, in order to reduce
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administrative burden, to regulate most discharges of
industrial storm water by this general permit, dischargers
may choose to apply for an individual NPDES Permit. Permit
application requirements are set forth in the USEPA
regulations at 40 CFR Section 122.21.

o FACILITIES WHICH HAVE NPDES PERMITS CONTAINING STORM WATER
PROVISIONS: The NPDES permits for some industrial waste
water discharges already contain requiremegts regulating
storm water. These discharges are in compliance with storm
water regulations and will not be regulated by this general
permit. When the existing permit for such discharges
expires, a Regional Water Board may authorize coverage under
this permit, or another general permit, or issue a new permit
consistent with the new federal and State storm water
requirements.

o FACILITIES DETERMINED INELIGIBLE BY REGIONAL WATER BOARDS:
Regional Water Boards may determine that discharges from a
facility or groups of facilities0 otherwise eligible for
coverage under this general permit, have potential water
quality impacts that may not be addressed by this general
permit. In such cases, a Regional Water Board may require
such dischargers to apply for and obtain an individual permit
or a different general permit. Interested persons may
petition the appropriate Regional Water Board to issue
individual permits. The applicability of this general permit
to such discharges will be terminated upon adoption of an
individual permit or a different general permit.

o FACILITIES WHICH DO NOT DISCHARGE STORMWATER TO WATERS OF
THE UNITED STATES: The discharges from the following
facilities are not required to obtain a permit:

i. FACILITIES THAT DISCHARGE STORM WATER TO MUNICIPAL
SANITARY SEWER SYSTEMS: Facilities that discharge storm
water to municipal sanitary sewer systems or combined
sewer systems are not required by federal regulations to
obtain a storm water permit or to submit a NOI to comply
with this general permit. (It should be noted that many
municipalities have sewer use ordinances that prohibit
storm drain connections to their sanitary sewers.)

2. FACILITIES THAT DO NOT DISCHARGE STORM WATER TO SURFACE
WATERS OR SEPARATE STORM SEWERS: Dischargers that capture
all industrial storm water runoff from their facilities
and treat and/or dispose of it with their process waste
water, and dischargers that dispose of their industrial
s~orm wa~er to evaporation ponds, percolation ponds, or
combined sewer systems, are not required to obuain a s~orm
water permit. To avoid liability, the discharger should
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be certain that a discharge of industrial storm water to
surface waters will not occur under any circumstances.

o LOGGING ACTIVITIES: Logging activities described under SIC
2411.

o MINING A~D OIL AND GAS FACILITIES: Oil and gas facilities
that have not released storm water resulting in a discharge
of a reportable quantity (RQ) for which notification is or
was required pursuant to 40 CFR Parts 110, 117, and 302 at
any time after Noven%ber 19, 1988 are not required to be
permitted unless the industrial storm water discharge
contributed to a violation of a water quality standard.
Mining facilities that discharge storm water that does nor
come into contact with any overburden, raw materials,
intermediate product, finished product, by-product, or waste
product located at the facility are not required to be
permitted. These facilities must obtain a storm water permit
if they have a new release of storm water resulting in a
discharge of a RQ.

o FACILITIES ON INDIAN LANDS: Discharges from facilities on
Indian lands will be regulated by the USEPA.

Dischargers of facilities described in the section entitled
"Types of Storm Water Discharges Covered by This General Permit’,
must obtain a permit to discharge storm water. A NOI must be
submitted for each individual facility to obtain coverage.
Certification of the NOI signifies that the discharger intends to
comply with the provisions of the general permit.

Dischargers that do not submit a NOI for facilities must submit
an application for an individual permit. USEPA’s regulations (40
CFR 122.21 [a]) exclude dischargers covered by a general permit
from requirements to submit permit applications. The NOI
requirements of this general permit are intended to establish a
mechanism which can be used to establish a clear accounting of
the number of dischargers complying with the general permit,
their identities, the nature of operations at the facilities, and
location.

Dischargers of existing facilities in California were required to
obtain coverage by submitting a completed NOI no later than March
30, 1992. Dischargers of new facilities (those beginning
operations after March 30, 1992) must submit a NOI 30 days prior
to the beginning of operations. The NOI must be sent ~o ~he
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following address

California State Water Resources Control Board
Division of Water Quality
P. O. Box 1977
Sacramento, CA 95812-1977
Attention: Storm Water Permitting Unit

Facilities that do not obtain coverage under this general permit
or by an individual NPDES perTnit for a discharge of industrial
storm water, by the appropriate deadlines, will be in violation
of the Clean ~a~er Act and the California Water Code. There are
substantial penalties which can be pursued by the State or
Regional Water Boards, USEPA, or by private citizens for
violation of these laws. Facilities that miss the appropriate
deadlines for filing their NOIs may file their NOIs late but will
be in violation for the period they were late. In general, late
filets should develop and implement their SWPPP and Monitoring
Plan no more than 30 days following submittal of their late NOI.
Dischargers that cannot develop and implement these plans within
30 days should notify the appropriate Regional Water Board.

DESCRIPTION OF GENERAL PERMIT

This general permit authorizes the discharge of industrial storm
water from industrial facilities that are required to obtain
industrial storm water permits. This general permit prohibits
most non-storm water discharges (including illicit connections)
and discharges containing hazardous substances in storm water in          "
excess of reportable quantities established at 40 CFR 117.3 and
40 CFR 302.4. Allowable non-storm water discharges are discussed
below under the heading ~torm Water Pollution Prevention
(SWPPP).

Effluent Limitations

Permits for discharges of industrial storm water must meet all
applicable provisions of Sections 301 and 402 of the CWA. These
provisions require control of pollutant discharges that use best
available technology economically achievable (BAT) and best
conventional pollutant control necrology (BCT) to reduce
pollutants, and any more stringent controls necessary to meet
water quality standards.

USEPA regulations (40 CFR Subchapter N) establish numeric
effluent limitations for storm water discharges from facilities
in ten industrial categories. For these facilities, the numeric
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effluen: limitations constitute BAT and BCT for the specified
pollutants, and must be met to comply with this general permit.

For storm water discharges from facilities not among the ten
industrial categories listed in 40 CFR Subchapter N, it is not
feasible at this time to establish numeric effluent limitations.
The reasons why establishment of numeric effluent limitations is
not feasible are discussed in detail in State Water Board Orders
No. WQ 91-03 and WQ 91-04. Therefore, the effluent limitations
contained in this general permit are narrative and include best
management practices (BMPs).

These effluent limitations constitute compliance with the
requirements of the Clean Water

The narrative effluent limitations in this general permit include
prohibitions against most discharges of non-storm water. They
require dischargers to control and eliminate the sources of
pollutants in storm water through the development and
implementation of storm water pollution prevention plans. The
plans must include best management practices, which may include
treatment of storm water discharges along with source reduction,
which will constitute BAT and BCT and will achieve compliance
with water quality standards. If water quality standards are not
met, the appropriate Regional Water Board may specify any
additional effluent limita~ions necessary to meet the specific
standards.

~tormWa~er ~ollu~o~ P~even~ion PI~ (SWPPP)

This general permit requires development and implementation of
SWPPP emphasizing storm water BMPs. This approach provides the
flexibility necessary to establish controls which can
appropriately address different sources of pollutants at
different facilities. Existing dischargers must develop and
implement a SWPPP by October i, 1992. New dischargers must
submit a NOI, and develop and implement a SWPPP prior
commencement of operations.

All dischargers must prepare, retain on site, and implement a
Sw?pp. The SWPPP has two major objectives: (1) to help identify
the sources of pollution that affect the quality of industrial
storm water discharges; and (2) to describe and ensure the
implementation of practices to reduce pollutants in industrial
storm water discharges.

The SWPPPs are considered reports available to the public under
Section 308(b) of the Clean Water Act. Required elements of a
SWPPP are: (i) source identification, (2) practices to reduce
pollutants, (3) an assessment of potential pollution sources,
(4) a materials inventory, (5) a ~reventive maintenance program,
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(6) spill prevention and response procedures, (?) general storm
water management practices, (8) employee training,
(9) recordkeeping, and (10) elimination of unpermi~ted non-storm
water discharges to the industrial storm water system.
Elimination of non-storm water discharges is a major element of
the SWPPP. Non-storm water discharges include a wide variety of
sources including illicit connections (i.e., floor drains),
improper dumping, spills, or leakage from storage tanks or
transfer areas. Non-storm water discharges can contribute a
significant pollutant load to receiving waters. Measures to
control spills, leakage, and dumping can often be addressed
through BMPs. Non-storm water discharges and industrial storm
water mixed with non-storm water prior to discharge should be
covered by a separate NPDES Permit.

There are many dischaTges that may occur at a facility that are
not related to industrial activity (i.e., air conditioning
condensate, fire control water line testing, landscaping
overflow, etc.). It is not the intent of this Permit to prohibit
all non-industrial-related discharges. Non-industrial-related
discharges maybe appropriate if they:

1. Are not subject to local Regional Water Board permitting
requirements.

2. Do not contain significant quantities of industrial-related
pollutants.

3. Are infeasible to eliminate.
4. Are identified and addressed in the SW?PP and monitoring

program.
5. Are in �ompliance with local municipal storm water permittee

requirements.

Monitoring Pro~ra~

The general permit requires development and implementation of a
monitoring program. Existing dischargers must develop and
implement a monitoring program by January 1, 1993. New
dischargers must develop and implement a monitoring program prior
to commencement of operations, but no earlier than January I,
1993. The objectives of the monitoring program are to
(i) demonstrate compliance with the permit, (2) aid in the
implementation of the SWPPP, and (3) measure the effectiveness of
the BM~s in removing pollutants in industrial storm water
discharge.

All dischargers (with the exception of inactive mining
operations) are required to:

i. Perform visual observations during the dry and wet seasons.
Dry season observations are required to verify that non-storm
water discharges have been eliminated. Wet season
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observations are requi~ed to aid dischargers in evaluating
the effectiveness of the SWPPP.

2. Conduct an annual inspection to determine compliance with
this general permit.

3. Perform or participate in a sampling and analysis program.
Analysis must include pH, total suspended solids (TSS), total
organic carbon (TOC), specific conductance, toxic substances,
and other pollutants which are likely to be present in storm
water discharges in significant quantities. Dischargers
subject to federal storm water effluent limitation8
guidelines in 40 CFR Subchapter N must also sample and
anal~°ze for any pollutant specified in the appropriate
category of 40 CFR Subchapter N.

Dischargers are not required to collect samples or perform visual
observations during adverse climatic conditions. Sample
collection and visual observations are required only during
scheduled facility operating hours or within two hours after
scheduled facility operating hours. Visual observations are
required only during daylight hours. Dischargers that are unable
to collect any of the required samples or visual observations
because of the above circumstances must provide documentation to
the Regional Water Board in their annual report.

Dischargers may be exempt from performing sampling and analysis
if they: {i) do not have areas of industrial activity exposed to
storm water, (2) receive certification from a local agency which
has jurisdiction over the storm sewer system that the discharger
has developed and implemented an effective SWPPP and should not
be required to sample, or (3) receive an exemption from the
appropriate Regional Water Board. Dischargers must always
perform sampling and analysis for any pollutant specified in
storm water effluent limitations guidelines.

Local agencies that wish to provide certifications to dischargers
within their jurisdiction should develop a certification program
that clearly indicates the certification procedures and criteria
used by the local agency. At a minimum, these programs should
include site inspections, a review of the dischargers, SW~PP, and
a review of other records such as monitoring data, receiving
water da~a, etc. It is recommended ~hat the certification
program be sen~ to the local Regional Water Board for review and
comment prior to implementation.

~roup Monltorin~

Each discharger may either perform s~mpling and analysis
individually or participate in a group sampling program. A group
monitoring program may be developed either by an entity
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representing a group of similar facilities or by a local agency
which holds a storm water permit for a municipal separate storm
sewer system, for industrial facilities within its jurisdiction.
The entity or local agency responsible for the group monitoring
program must perform sampling at a minimum of 20 percent of the
facilities within the group (and at least four dischargers in a
group of less than 20 dischargers). The facilities selected for
sampling must be representative of all the facilities in the
group. Dischargers subject to federal effluent limitations
guidelines in 40 CFR Subchapter N must individually sample
analyze for pollutants listed in the appropriate federal
regulations.

Facilities within a group may be located within the jurisdiction
of more than one Regional Water Board. Multi-Regional Water
Board groups must receive the approval of the State Water Board
Executive Director (with the concurrence of the appropriate
Regional Water Boards). Groups may request variance from the
minimum 20 percent (and a minimum of four facilities for groups
of Less than 20 dischargers) with adequate justification. As a
minimum, the justification should: (i) explain the need for the
variance, and (2) show that the variance, if approved, will
result in representative monitoring data.

Each entity or local agency responsible for group sampling must:
{i) ensure that the monitoring is done correctly, (2) z’ecommend
appropriate BMPs to reduce pollutants in storm water discharges
from group participants, and (3) evaluate and report the
monitoring data to the appropriate Regional Water Board(s).

All group monitoring plans are subject to Regional Water Board(s)
review. Consistent with the four-tier permitting strategy
described in the federal regulations, the Regional Water Board(s)
will evaluate the data and results from group monitoring to
establish future permitting decisions. As appropriate, Regional
Water Board(s) may terminate or require substantial amendment to
the group monitoring plans, dependent, in part, on the group’s
overall success in meeting the objectives of the Permit.

The State Water Board recognizes that the group monitoring option
will result in fewer facilities monitored. The State Water Board
believes that this is a desirable trade-off for the following
reasons:

Review of monitoring data from all individual facilities is
administratively burdensome.

2. Monitoring of fewer facilities, but with more parameters and
better quality control, will result in more accurate and                            J
meaningful monitoring data.                                                           r--
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2. Group monitoring is consistenu with USEPA’s four-tler
permitting strategy.

4. As no numeric limits are specified in the Permit (with the
exception of 40 CFR Subchapter N facilities), implementation
of a SWPPP, performance of visual monitoring, and performance
of an annual inspection are consistent with the minimum
monitoring requirements of the CWA.

25. Data from group monitoring programs will be indicative of the
effectiveness of BMPs to control pollution in storm water
discharge. Additional BMPs, useful to the entire group, may

developed the monitoring data.from

6. A large percentage of dischargers are small businesses which
do not have the regulatory sophistication, organizational
structure, or resources to conduct an adequate individual
monitoring program.

Retention of Records

The discharger is required to retain records of all monitoring
information, copies of all reports required by this permit, and
records of all data used to complete the NOI, for a period of
five years from the date of measurement, report, or application.
This period may be extended by the State and/or Regional Water
Boards. All records are public documents.
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FOX
DISC~,%RGE~ OF STORM WATER ASSOCIATED W~T~ INDUSTR2.KL ACTI~’ITIE8

EXCLUDING CONSTRUCTION ACTI~FITIES

The State Water Board finds

1. Federal regulations for storm water discharges were issued
by the U.$. Environmental Protection Agency on November 16,
1990 (40 Code of Federal Regulations (CFR) Parts 122, 123,
and 124). The regulations require specific categories of
facilities, which discharge storm water associated with
industrial activity (storm water), to obtain a NPDES permit
and to implement Best Available Technology Economically
Achievable (BAT) and Best Conventional Pollutant Control
Technology (BCT) to reduce or eliminate industrial storm
water pollution.

2. This general permit shall regulate discharges of storm water
from specific categories of industrial facilities identified
in Attachment i, excluding discharges covered by existing
NPDE$ permits which already include provisions regulating
discharges of storm water, discharges from construction
activities0 or discharges determined ineligible for coverage
by this general permi~ by the California Regional Water
Quality Control Boards (Regional Water Boards). Attachment
2 contains the addresses and telephone numbers of each
Regional Water Board office.

3. All dischargers participating in group applications must
either obtain coverage under this general permit or apply
for an individual general permit by October 1, 1992. The
State Water Board has elected not to accept USEPA’s group
application approach or to adopt general permits for
industrial groups at this time.

4. This general permit does not preempt or supersede the
authority of local agencies to prohibit, restrict, or
control discharges of storm water to storm drain systems or
other watercourses within their jurisdictions, as allowed by
State and federal law.

5. To obtain authorization for continued and future storm water
discharge pursuant to this general permit, owners, or
operators when the owners does not operate the facility
(dischargers), must submit a Notice of Inten~ (NOI) and
appropriate fee to the State Water Board. Dischargers who

R0035063



submit a NOI and appropriate fee are authorized to discharge
storm water under the terms and conditions of this general
permit.

6. If an individual NPDES general permit is issued to a
discharger otherwise subject to this general permit, or an
alternative general permit is subsequently adopted which
covers storm water discharges regulated by this general
permit, the applicability of this general permit to such
discharges is automatically terminated on the effective date
of the individual general permit or the date of approval for
coverage under the subsequent general permit.

7. Effluent limitations, and toxic and effluent standards
established in Sections 208(b), 301, 302, 303(d), 304, 306,
307, and 403 of the Federal Clean Water Act (CWA), as
amended, are applicable to storm water discharges regulated
by this general permit.

8. This action to adopt a NPDES general permit is exempt from
the provisioz~s of the California Environmental Quality Act
(~ublic Resources Code Section 21100, et seq.), in
accordance with Section 13389 of the California Water Code.

9. The Sta~e Water Board adopted the California Ocean Plan on
March 22, 1990, and the California Inland Surface Waters Plan
and Enclosed Bays and Estuaries Plan on April 11, 1991. In
addition, the Regional Water Boards have adopted and the
State Water Board has approved Water Quality Control Plans
(Basin Plans).

Discharges regulated by this general permit must be in
compliance with the water quality standards in these Plans,
and subsequent amendments thereto. The State Water Board
shall, by April 1996, determine what further actions are
appropriate to ensure that discharges subject to this general
permit are in compliance with the numerical objectives in the
Inland Surface Waters Plan and the Enclosed Bays and
Estuaries Plan.

i0. Federal regulations (40 CFR Subchapter N) establish numeric
effluent limitations for storm water discharges from
facilities in ten industrial categories.

11. For facilities which do not have established numeric
effluent limitations for storm water discharges in 40 CFR
Subchapter N, it is not feasible at this time to establish
numeric effluent limitations. This is due to the large
number of discharges and the complex nature of storm water
discharges.
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12. Implementation of the provisions of this general permit
constitutes compliance with BAT/BCT requirements, a~d with
requirements to achieve water quality standards.

13. Best Management Practices (BMPs) to control and abate the
discharge of pollutants in storm water discharges are
authorized where numeric effluent limits are infeasible and
the BMPs are reasonably necessary to achieve compliance with
effluent limitations or water quality standards.

14. Following adoption of this general permit, the Regional
Water Boards shall enforce the provisions of this general
permit including the monitoring and reporting requirements.

15. Following public notice in accordance with State and Federal
law and regulations, the State Water Board, in a public
hearing held September 3, 1991, heard, considered, and
responded to all comments pertaining to this general permit.

16. This Order is a NPDES general permit in compliance with
Section 402 of the Clean Water Act and shall take effect
upon adoption by the State Water Board.

IT IS HEREBY ORDERED that all dischargers that file a NOI
indicating their intention to be regulated under the provisions
of this general permit shall comply with the following:

A. DISCHARGE PROHIBITIONS:

1. Discharges of material other than storm water, which are
not otherwise regulated by a NPDES permit, to a storm
sewer system or waters of the nation are prohibited.

2. Storm water discharges for those facilities listed in
Category I of Attachment 1 of this general permit shall
not exceed the numeric effluent limitations as specified
in Federal Regulations (40 CFR Subchapter N).
Dischargers subject to those regulations who do not have
or are unable to obtain copies of the pertinent
regulations from other sources (e.g., Government Printing
Office) should contact the:

State Water Resources Control Board
Division of Water Quality
P.O. Box 1977
Sacramento, CA 95812-1977
Attn: Storm Water Permitting Unit

3. Storm water discharges shall not cause or threaten to
cause pollution, contamination, or nuisance.
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4. Storm water discharges regulated by this general permit
shall not contain a hazardous substance equal to or in
excess of a reportable quantity listed in 40 CFR Part 117
and/or 40 CFR Part 302.

B. RECEIVING WATER LIMITATIONS:

I. Storm water discharges to any surface or ground water
¯ shall not adversely impact human health or the

environment.

2. Storm water discharges shall not cause or contribute to
violation of any applicable water quality standards
contained in the California Ocean Plan, Inland Surface
Waters Plan, Enclosed Bays and Estuaries Plan, or the
applicable Regional Water Boards’ Basin Plan.

C. PROVISIONS

1. All dischargers must submit an NOI and appropriate fee
for each facility covered by this general permit An
accordance with Attachment 3: Notice of Intent--General
Instructions.

2. All dischargers must develop and implement a Storm Water
Pollution Prevention Plan for each facility covered by
this general permit in accordance with Section A: Storm
Water Pollution Prevention Plan.

3. All dischargers must develop and implement a Monitoring
and Reporting Progr~ Plan for each facility covered by
this general permit ,.. accordance with Section B:
MonitoringProgram and Reporting Requirements.

4. Feedlots as defined in 40 CFR Part 412 that are in full
compliance with Section 2560 to Section 2565, Title 23,
California Code of Regulations (Chapter 15) will be in
compliance with all effluent limitations and prohibitions
contained in this general permit. Feedlots must comply
with any Regional Water Board WDRs or NPDES general
permit regulating their storm water discharge. Feedlots
that comply with Chapter 15, however, must perform
monitoring in compliance with the requirements of
Provisions 5(c) and 16 of Section B: Monitoring Program
and Reporting Requirements.

5. All dischargers must comply with the lawful requirements
of municipalities, counties, drainage districts, and
other local agencies regarding discharges of storm water
to storm drain systems or other water courses under their
jurisdiction, including applicable requirements in
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municipal s~orm wa~er managemen~ programs developed to
comply with NPDE$ general permits issued by ~he Regional
Water Boards to local agencies.

6. All dischargers mus~ comply wi~h the standard provisions
and reporting requirements for each facility covered by
this general permit contained in Section C: Standard
Provisions.

7. This general permi~ will expire on November 19, 1996.
Upon reissuance of the NPDE$ general permit by the State
Water Board, the facilities subject to this reissued
general permit are required to file a revised NOI.

D. REGIONAL WATER BOARD AL?I"~ORITIES

Following adopuion of this general permit, Reglonal Water
Boards shall:

(a) Implemen~ the provisions of this general permit,
including, bu~ not limited to, reviewing storm water
pollu~ion prevention plans, reviewing group
monitoring plans, reviewing monitoring reports,
conducting compliance inspections, and taking
enforcement actions.

(b) Issue general permits as they deem appropriate to
individual dischargers, categories of dischargers, or
dischargers in a geographic area. Upon issuance of
such general permits by a Regional Water Board, the
affected dischargers shall no longer be regulated by
this general permit. The new general permits may
address additional storm wa~er pollution prevention
plan re~uiraments, more s~rlngent effluent
limitations, or additional monitoring and reporting
program requirements.

2. Regional Water Boards may provide guidance to dischargers
on S~orm Water Pollution Prevention Plan and Monitoring
Program implementation.
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CERTIFICATION

The undersigned, Administrative Assistant to the State Water
Board, does hereby certify ~ha~ the foregoing is a full,
and correct copy o~ an order duly and regularly adopted at a
meeting of the State Water Resources Control Board held on
November 19, 1991 (as ~mended by Water Quality Order
No. 92-12-DWQ|.

AYE: W. Don Maughan
Edwin H. Finster
Eliseo M. Sama~iego
John P. Caffre¥

NO: None

ABSENT: None

ABSTAIN: None

l~l
Maureen March6

Achninistrative Assistant to the Board
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Section A: STORM WATER POLLUTION PREVENTION PLAN

i. A storm water pollution prevention plan (SWPPP) shall be
developed and implemented for each facility covered by this
general permit. The SWPPP shall be designed to comply with
BAT/BCT and be certified in accordance with the signatory
requirements of Standard Provision C.9. For existing
facilities (and new facilities beginning operations before
October 1, 1992), a SWPPP shall be developed and implemented
no later than October 1, 1992. For facilities beginning
operations after
October i, 1992, a SWPPP shall be developed prior to
submitting a NOI and implemented when the facility begins
operations. The SWPPP shall be retained onsite and made
available upon request of a representative of the Regional
Water Board and/or local storm water management agency (local
agency) which receives the storm water discharge.

2. The Regional Water Board and/or local agency may notify the
discharger when the SWPPP does not meet one or more of the
minimum requirements of this Section. within 30 days of
notice, the discharger shall submit a time schedule that
meets the minimum requirements of this section to the
Regional Water Board and/or local agency that requested the
changes. After making the required changes, the discharger
shall provide written certification that the changes have
been made.

3. The discharger shall amend the SWPPP whenever there is a
ch~unge in construction, operation, or maintenance which may
effect the discharge of significant quantities of pollutants
to surface water, ground waters, or the local agency’s storm
drain system. The SWPPP should also be emended if it is in
violation of any conditions of this general permit, or has
not achieved the general objectives of controlling pollutants
in storm water discharges.

4. The SW’PPP shall provide a description of potential sources
which may be expected to add significant quantities of
pollutants to storm water discharges, or which may result in
non-storm water discharges from the facility. The SWPPP
shall include, at a minimum, the following items:

a. A map extending approximately one-quarter mile beyond the
property boundaries of the facility, showing: the
facility, general topography surface water bodies
(including known springs and wells), and the discharge

point where the facility’s storm water discharges to a
municipal storm drain system or other water body. The
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requirements of this paragraph may be included in the
site map required under the following paragraph if
appropriate.

A site map showing:

i. The storm water conveyance and discharge
structures;

il. An outline of the storm water drainage areas for
each storm water discharge point;

iii. Paved areas and buildings;

iv. Areas of pollutant contact, actual or potential;

v. Location of existing s~orm water structural control
measures (i.e., berms0 coverings, e~c.};

vi. Surface water loca~ions;

vii. Areas of existing and potential soll erosion; and

viii. Vehicle service areas.

A narrative description of ~he following:

i. Significan~ materials that have been treated,
stored, disposed, spilled, or leaked in significant
quantities in s~orm wa~er discharge after
November 19, 1988;

ii. Materials, equipment, and vehicle management
practices employed to minimize contact of
significant materials wi~h s~ormwa~er discharge;

iii. Material loading, unloading, and access areas;

iv. Existing structural and non-structural control
measures (if any) to reduce pollutants in storm
wa~er discharge;

v. Industrial storm water discharge treatment
facilities (if any);

vi. Methods of on,site storage and disposal of
significant materials; and

vii. Outdoor storage, manufacturing0 and processing
activities including activities that generate
significant quantities of dust or particulates.



d. A list of pollutants that are likely to be present in
storm water discharge in significant quantities, and an
estimate of the annual quantities of these pollutants in
storm water discharge.

e. An estimate of the size of the facility (in acres-or
square feet), and the percent of the facility that has
impervious areas (i.e., pavement, buildings,

f. A list of significant spills or leaks of toxic or
hazardous pollutants to storm water that have occurred
after November 19, 1988. This shall include:

i. Toxic chemicals (listed in 40 CFR-Part 372) that have
been discharged to storm water as reported on USEPA
Form R.

ii. Oil or hazardous substances in excess of reportable
quantities (see 40 CFR Part ~I0, 117 or 302).

g. A summary of existing sampling data (if any) describing
pollutants in storm water discharge.

., 5. The SWPPP shall describe the storm water management controls~ appropriate for the facility. The appropriate controls shall
~ reflect identified potential sources of pollutants at the

facility. The description of ~he storm water management
controls shall include:

a. Storm water Pollutlon prevention Pers0nnel. Identify
specific individuals (and job titles) who are responsible
for developing, implementing, and revising the SWPPp.

Preventive Maintenance. Preventive maintenance involvesb.
inspection and maintenance of storm water conveyance
system devices (i.e., oil/water separators, catch basins,
etc.) andinspection and testing of plant equipment and
systems that could fail and result in discharges of
pollutants to storm water.

c. Good Housekeepinq. Good housekeeping requires the
maintenance of clean, orderly facility areas that
discharge storm water. Material handling areas shall be
inspected and cleaned to reduce the potential for
pollutants to enter the storm water conveyance system.

d. Spill Prevention and Response. Identification of areas
where significant materials can spill into or otherwise
enter the storm water conveyance systems and their
accompanying drainage points. Specific material handling
procedures, storage requirements, and clean-up equipment
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and procedures should be identified, as appropriate.
Internal reporting procedures for spills of significant
materials shall be established.

e. Storm Water Manaqement Practice~. Storm water management
practices are practices other than those which control
the source of pollutants. They include measures such as
installing oil and grit separators, diverting storm water
into retention basins, etc. Based on assessment of the
potential of various sources to contribute pollutants to
storm water discharges in significant ~uantltles,
additional storm water management practices to remove
pollutants from storm water discharge shall be
implemented.

~ f. ~rosion and Sediment Controls. The SWPPP shall identify
i measures to reduce sediment in storm water discharges.

g. EmploTee Traininq. Employee training programs shall
inform all personnel responsible for implementing
SWppp. Training should address spill response, good
housekeeping, and material management practices.
Periodic dates for training should be identified.

h. Inspections. A11 inspections, visual observations and
sampling as required by Section B, shall be done by
trained personnel. A tracking or follow-up procedure
shall be used to ensure appropriate response has been

~                      taken in response to these activities.

6. Non-storm water discharges to storm water conveyance
shall be eliminated prior to implementation of this SW~PP.
The SWPPp shall include a certification that non-storm water
discharges have been eliminated and a description of any
tests for the presence of non-storm water discharges, the
methods used, the dates of the testing, and any onsite
drainage points that were observed during the testing. Such
certification may not always be feasible if the discharger
(a) must make significant structural changes to eliminate ~he

discharge of non-storm water discharges to the industrial
storm water conveyance system, or (b) has applied for, but
not ye~ received, an NPDES general permit for the non-storm
water discharges. In such cases, the discharger must notify
the appropriate Regional Water Board prior to implementation
of the SWPPp that non-storm water discharges caru~ot be
eliminated. The notification shall include justification for
a time extension and a schedule, subject to modification by
the Regional Water Board, indicating when non-storm water
discharges will be eliminated. In no case shall the
elimination of non-storm water discharges exceed three years
from the NOI submittal date.
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The SWPPP may incorporate, by reference, the appropriate7.
elements of other progra~ requirements (i.e., Spill
Prevention Control and Countermeasures (SPCC) plans under
Section 311 of the CWA, Best Management Programs under 40 CFR
125.100, etc.).

8. The SWPPP is considered a report that shall be available to
the public under Section 308|b) of the CWA.

9. The SWPPP shall include the signature and title of the person
responsible for preparation of the SWPPP and include the date
of initial preparation and each amendment, thereto.

Section B: MONITORING PROGRAM AND REPORTING REOUIRE24ENTS

[Note: This Section was modified by Order No. 92-12-DWQ adopted
by the State Water Board on September 17, 1992.]

A monitoring program shall be developed and implemented for
each facility covered by this general permit. It shall be
certified in accordance with the signatory requirements
contained in Standard Provision C.9. A description of
monitoring program shall be retained on site and made
available upon request of a representative of the Regional
Water Board and/or local agency which receives the storm
water discharge.

For existing facilities (and new facilities beginning
operations before January I, 1993), a monitoring program must
be developed and implemented no later than January I, 1993.
For facilities beginning operations after January 1, 1993, a
monitoring program shall be developed and i~plemented
concurrent with co~unencament of industrial activities.

3. Objective#

The monitoring program shall be developed and amended, when
necessary, to meet the following objectives:

a. Ensure that storm water discharges are in compliance with
the Discharge Prohibitions, Effluent Limitations, and
Receiving Water Limitations specified in this general
permit.

b. Ensure practices at the facility to control pollutants in
storm water discharges are evaluated and revised to meet
changing conditions.
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c. Aid in the implementation of the Storm Water Pollution
Prevention Plan required by Section A of this general

d. Measure the effe~tiveness of best management practices
(BMPs) in removing pollutants in storm water discharge.

4. General Requirements for Monitorin~ Programs

The monitoring program shall contain:

a. Rationale for selection of monitoring methods.

b. Identification of the analytical methods to detect
pollutants in storm water discharge.

c. Description of the sampling methods, sampling locations,
and frequency of monitoring.

d. A quality assurance/quality control program to assure

i. All elements of the monitoring program are
conducted; and

ii. All monitoring is conducted by trained personnel.

e. Procedures and schedules by which the effectiveness of
the monitoring program in achieving the objectives above
ca~ beevaluated.

Specific Requirements ~or Monitorin~5.

The monitoring program shall document the elimination or
reduction of specific pollutants, resulting from the
implementation of the SWPPP required by Section A of this
general permit.

a. Annual Site Inspection

Except for certain inactive mining operations (See
Section B.8), all dischargers shall:

i. Conduct a minimum annual inspection of the facility
site to identify areas contributing to a storm water
discharge associated with industrial activity and to
evaluate whether measures to reduce pollutant
loadings identified in the SWPPP are adequate and
properly implemented in accordance with the terms of
the general permit or whether additional control
measures are needed. A record of the annual
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inspection must include the date of the inspection,
the individual(s) who performed the inspection, and
the observations.

ii. Certify, based on the annual site inspection, that
the facility is in compliance with the requirements
of this general permit and its SWPPP. The
certification and inspection records must be signed
and certified in accordance with Standard Provisions
9 and i0 of Section C of this general permit. Any
noncompliance shall be reported in accordance with
Section B.17.

b. Dry Season Observations

No less than twice during the dry season (May through
September), all dischargers shall ’observe and/or ~est for
the presence of non-s~orm water discharges at all storm
water discharge locations. At minimum, all dischargers
shall conduct visual observations of flows to determine
the presence of stains, sludges, odors, and other
abnorm~l conditions. Dye tests° TV line surveys, and/or
analysis and validation of accurate piping schematics ~ay
be conducted if appropriate. Records shall be maintained
of the description of the method used, da~e of
locations observed, and test results.

c. Wet Season Visual Observations

During the we~ season (October through April), all
dischargers shall conduct visual observations of all
storm wa~er discharge loca~ions during the first hour of
one storm event per month that produces significant storm
wa~er discharge~ to observe ~he presence of floating and
suspended materials, oil and grease, discolorations,
turbidity, and odor, e~c. Feedlots (subject to federal
effluent limitations guidelines in 40 CFR Part 412) that
are in compliance with Sections 2560 to 2565, Article 6,
Chapter 150 Title 23, California Code of Regulations0
shall, instead0 conduct monthly inspections of their
containment facilities to detect leaks and ensure
maintenance of adequate freeboard.

~’Significan~ s~orm wa~er discharge" is ¯ �ontinuous discharge of s~orm
wa~er for approximately one hou~ or moE¯.
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, d. Sampling and Analysis

During the wet season (October through April),
dischargers (unless exempted per Section B.9 below) shall
collect and analyze samples of storm water discharge from
at least one storm event during the 1992/93 wet season
and two storm events during each subsequent wet season
which produce significant storm water discharge. The
samples should be analyzed for:

i. pH, total suspended solids (TSS), specific
conductance, and total organic carbon (TOC). Oil
and grease {O&G) may be substituted for TOC; and

ii. Toxic chemicals and other pollutants that are likely
to be present in storm water discharge in
significant quantities.

6. Toxic Pollutant Analysis Reduction

Samples shall be analyzed for toxic chemicals and other
pollutants as identified in Sections B.5.d.ii for at least
two consecutive sampling events. If toxic chemicals or
other pollutants are not detected in significant quantities
after two consecutive sampling events, the facility may
eliminate that toxic chemical or pollutant from future
sampling events. A discharger may analyze for alternative
representative parameters (e.g., whole effluent toxicity) as
a substitute for the toxic chemicals and other pollutants
identified in Section B.5.d.ii as long as the discharger
submits the alternative monitoring procedures and
justification to the appropriate Regional Water Board prior
to use. Unless otherwise instructed by the Regional Water
Board, dischargers may use the alternative monitoring
procedures submitted.

7. Facilities Subject to Federal Storm Water Eff19~?
Limitations Guidelin~

Facilities subject to federal storm water effluent
limitations guidelines are defined in Attachment 1 of the
general permit. In addition to the requirements in Section
B.5 above, these facilities must collect and analyze samples
of storm water discharge from at least one storm event
during the 1992/93 wet season and two storm events during
each subsequent wet season which produce significant storm
water discharge.

a. Analyze for any pollutant specified in the appropriate
category of 40 CFR Subchapter N;
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b. Estimate or calculate the volume of effluent discharged
from each outfa11;

c. Estimate or calculate the mass of each regulated
pollutant as defined in the appropriate category of 40
CFR Subchapter N; and

d. Identify the individual(s) performing the estimates or
calculations in accordance with Subsections b and c
above.

8. Inactive

Inactive mining operations are defined in Attachment i of
this general permit. Where annual facility inspections, wet
season visual observations, dry season observations, and
sampling as required by Section B.5 are impracticable,
inactive mining operations may instead obtain certification
once every three years by a Registered Professional Engineer
that a SWPPP has been prepared for the facility and is being
implemented in accordance with the requirements of this
general permit. By means of these certifications, the
engineer, having examined the facility and being familiar
with the provisions of this general
the SWPPP which has been prepared in accordance with good
engineering practices. Dischargers which cannot obtain a
certification because of noncompliance must notify the
appropriate Regional Water Board and, upon
local agency which receives the storm water discharge in
accordar.ce with Section B.17.

9. Sammlina and AnalYsis

A discharger is not required to collect and analyze samples
in accordance with Section B.5.d if the discharger certifies
that the facility meets all of the conditions set forth
below in Section B.%.a, if the discharger obtains the local
agency certification described in Section B.9.b, or if the
discharger obtains a Regional Water Board exemption as
described in Section B.9.d. A discharger who is not
required to comply with Section B.5.d monitoring
requirements is still required to comply with all other
monitoring program and reporting requirements. If exempted
from Section B.5.d monitoring requirements, dischargers
subject to federal storm water effluent guidelines in 40 CFR
Subchapter N must still comply with the provisions of
Section B.7 ~bove.

a. Self-Certiflcatlon

The certification must state that areas of industrial
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activity are not exposed to storm water, including
manufacturing, processing, and material handling areas
and areas where material handling equipment, raw
materials, intermediate products, final products, waste
materials0 byproducts, and industrial machinery are
stored. (See definition of "storm water associated with
industrial activity" in Attachment 4 to this general
permit.) Exposure includes both direct contact with’ storm water and the possible release of industrial
pollutants into storm water (e.g., spills or leaks). In
order to demonstrate that these areas are not exposed to
storm water, the following minimum conditions must be
met:

i. All illicit (unpermitted) connections to the storm
drainage system are eliminated;

ii. All materials must be completely contained at all
t~nes ;

iii. All unhoused equipment associated with industrial
activity is not exposed to storm water; and

iv. All emissions from stacks or air exhaust systems
and emission of dust or particulates do not
contribute significant quantities of pollutants to
storm water discharge.

b. Certification by Local Agency

A local agency which has jurisdiction over the storm
sewer system or other water course which receives storm
water discharge from the discharger’s facility has
certified in writing that the discharger has developed
and implemented an effective Storm Water Pollution
Prevention Plan and should not be required to collect and
analyze storm water samples for pollutants.

c. Submittal of Sampling Exemption Certifications

Dischargers must submit sampling exemption certifications
to the appropriate Regional Water Board by December i,
1992 for the 1992-93 wet season and by August 1 for
subsequent years. Unless otherwise instructed by the
Regional Water Boards, dischargers who file a sampling
exemption certification are exempt from Section B.5.d.

d. Exemptions by Regional Water Board

A Regional Water Board may grant an exemption to Section
B.5.d monitoring requirements if it determines that a
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discharger has developed and implemented an effective
Storm Water Pollution Prevention Plan and should not be
re~ired to collect and analyze storm water samples for
pollutants.

i0. Group Monitorina

Group monitoring may be done in accordance with the
following requirements:

a. A group monitoring plan may be designed and implemented
by an entity representing a similar group of
dischargers (entity) regulated by this general permit
or by a local agency which holds a NPDES general permit
(local agency permittee) for a municipal separate storm
sewer system. Participants in a group monitoring plan
may discharge storm water within the boundaries of a
single Regional Water Board or within the boundaries of
multiple Regional Water Boards (with State Water Board
approval).

b. At least 20 percent of the dischargers who are mem~rs
of a group (and at least 4 dischargers in a group of
less than 20 dischargers) must collect and analyze
samples in accordance with Section B.5.d. The entity
or local agency permittee may request tha~ fewer member
dischargers be a11owed to collect and analyze0 but
reasons for this exception must be stated in the RToup
monitoring plan (Section B.10.e.v.). The entity or the
local agency permittee shall select facilities from
which samples are collected and analyzed which best
represent the overall quality of the group members’
storm water discharges.

c. The entity or the local agency permittee must have the
authority to levy fees against the participating
dischargers in the group or be able to otherwise pay
for the implementation of the group monitoring plan.

Thefor:entity or the local agency permittee is responsible

i. Developing and implementing the group monitoring
plan;

ii. Evaluating and reporting group monitoring data;

iii. Recommending appropriate BMPs to reduce pollutants
in storm water discharges;

iv. Submitting a group monitoring plan to the
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appropriate Regional Water Board(s) and State
Water Board, no later than December i, 1992 and
August 1 in subsequent years; and

v. Revising the group monitoring plan as instructed
by the Regional Water Board or the State Water
Board Executive Director.

e. The group monitoring plan shall:

i. Identify the participants of the group by name and
1ocation~

li. Include a narrative description summarizing the
industrial activities of participants of the group
and explain why the participants, as a whole, are
sufficiently similar to be covered by a group
monitoring plan;

iii. Include a list of significant materials stored or
exposed to storm water and material management
practices currently employed to diminish contact
of these materials with storm water discharge;

iv. Identify and describe wh~, the facilities selected
to perform sampling and analysis are
representative of the group as a whole in terlns of
processes used or materials managed. To the
extent possible, representative facilities with
the most extended scheduled facility operating
hours should be selected;

v. If an exception to the requirement that at least
20 percent of the dischargers in a group (and at
least 4 dischargers in a group of less than 20
dischargers) is requested, explain why such an
exception is necessary, and how the proposed
monitoring will be representative of the entire
group; and

vi. Contain all items specified in Section B.4 above.

f. Sampling and analysis must comply with the applicable
requirements, including Sections B.5.d, B.6, B.7, and
B.11 through 17.

h. Unless other~ise instructed by the Regional Wa~er Board
or the State Water Board Executive Director, the group
monitoring plan shall ~e implemented by January 1, 1993
and, in subsequent years, at the beginning of the wet
season.



i. Upon approval of the Sta:e Water Board Executive
Director, a group may perform representative monitoring
which includes dischargers within the boundaries of
more than one Regional Water Board area.

Upon approval by the approp:iate Regional Water Board,
a group within a single Regional Water Board area may
perform representative monitoring.

k. All dischargers participating in an approved group
monitoring plan that have not been %elected to perform
sampling are required to comply with all other
monitoring program and reporting requirements in
Sections B.5.a, b, and c.

I. If any group includes members which are subject to
federal storm water effluent limltations guidelines,
each of those members must perform the monitoring
described in Section B.7, and submit the results of the
monitoring to the appropriate Regional Water Board in
the discharger’s annual monitoring report.

!i. Sample Locatlon~

Samples shall be collected from all locations where storm
water is discharged. Samples must represent the quality and
quantity of storm water discharged from the facility. If a
facility discharges storm water at multiple locations, the
discharger may sample a reduced number of locations if it is
established and documented in the monitoring program that
storm water discharges from different locations are
substantially identical.

12. SamDlinu ProcedU~

Sampling shall consist of a grab sample from a storm event
that produces significant storm water discharge that is
preceded by at least three (3) working days of dry weather.
The grab sample should be taken during the first thirty
minutes of the discharge. If collection of the grab sample
during the first 30 minutes is impracticable, the grab
sample can be taken as soon as practicable thereafter, and
the discharger shall explain in the annual monitoring report
why the grab sample could not be taken in the first 30
minutes. A discharger may select alternative monitoring
procedures (e.g., composite sampling) as long as the
discharger has submitted the proposed procedures and
justification to the appropriate Regional Water Board prior
to use. Unless otherwise instructed by the Regional Water
Board, dischargers may use the al~erna~ive monitoring
procedures submitted.
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13. Visual Observation and Sample Collection Exceptions,

a. When a discharger is unable to collect any of the
required samples or perform visual observations due to
adverse climatic conditions (drought, extended freeze,
dangerous weather conditions, etc.), a description of
why the sampling or visual observations could not be
conducted, including documentation of all significant
storm water discharge events, must be submitted along
with the annual monitoring re~ort.

b. Dischargers are required to collect samples and perform
visual observations only if significant storm water
discharges commence during scheduled facility operating
hours;, or within two hours following scheduled facility
operating hours. Dischargers are required to perform
visual observations only within daylight hours. If
dischargers do not collect samples or perform visual
observations during a significant storm water discharge
due to these exceptions, the discharger shall include
documentation in the annual monitoring report.

14. Standard Methq~.

All sampling and sample preservation shall be in accordance
with the current edition of "S~andard Methods for ~he
Examination of Water and Was~ewater" (American Public Health
Association). All monitoring instruments and equipment
shall be calibrated and maintained in accordance with
manufacturers, specifications to ensure accurate
measurements. All analyses must be conducted according to
test procedures under 40 CFR Part 136, unless other test
procedures have been specified in this general permit or by
the Regional Water Board. All metals shall be reported as
total metals. All analyses shall be conducted at a
laboratory certified for such analyses by the State
Department of Health Services. Dischargers may conduct
their own laboratory analyses only if the discharger has
sufficient capability (qualified employees, laboratory
equipment, etc.) to adequately perform the test procedures.

~’Scheduled facility operating hours" are the time periods when the
faril,~’.y is staffed to conduc~ any function related to industrial activity,
~.’.c’uding routine maintenance, bu~ excluding ~Ime periods where only emergency                             J
response, security, and/or janitorial services are performed.     "
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15. Records

Records of all storm water monitoring information and copies
of all reports required by this general permit shall be
retained for a period of at least five years from the date
of the sample, observation, measurement, or report.

These records shall include:

a. The date, place, and time of site inspections,
sampling, visual observations° and/or measurements;

The individual(s) who performed the site inspections,
sampling, visual observations, and/or measurements;

c. Flow measurements or estimates (if required);

d. The date and time of analyses;

e. The individual(s) who performed the analyses;

f. The analytical techniques or methods used and the
results of such analyses;

g. Quality assurance/quality control results;

h. Dry season observations and wet season visual
observation records (see Sections B.5.b & c)~

i. Visual observation and sample collection exception
records (see Section B.13);

j. All calibration and maintenance records of on-site
instruments used; and

k. All original strip chart recordings for continuous
monitoring instrumentation.

All dischargers shall submit an annual report b~, July 1 of
each year to the Executive Officer of the Regional Water
Board responsible for the area in which the facility is
located and to the local agency (if requested).

The report shall include a sun~nary of visual obsel-vations
and s~mpling results, the certification required in Section
B.5.a.ii, and information as required in Section B.13. The
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report shall be signed and certified in accordance with
Standard Provisions 9 and i0 of Section C of this general
permit. The first repo:t will be due July 1, 1993.

17. Noncompliance Reporting

Dischargers who canno: certify compliance in accordance with
Section B.16 above and~or who have had other instances of
noncompliance must noti~y the appropriate Regional Water
Board and/or, upon request, the local agency that receives
the storm water drainage. The notifications shall identify
the type(s) of noncompliance, describe the actions necessary
to achieve compliance, and include a time schedule, subject
to the modifications by the Regional Water Board, indicating
when compliance will b~ achieved. Noncompliance
notifications must be submitted within 30 days of
identification of noncompliance,

Section C: STA~/DARD PROVISIONS

i. Duty to Comply

The diszha~ger must c~mply with all cf the conditions of
thi~ general permit. Any general permit noncompliance
constitutes a vioiati:n of the Clean Water Act and the
Porter-To’..Dgne ~,a~er ’:uallty Control Act and is grounds for
enforcement action: for general permit termination,
revocation and reissuance, or modification; or denial of a
general permit renewal application.

The discharger shall comply with effluent standards or
prohibitions established under Section 307(a) of the Clean
Water Act for toxic po!iutan~s within the time provided in
the regulations that establish these standards or
prohibitions, even if this general permit has not yet been
modified to incorporate the requirement.

2. General Permit Actions

This general permit may be modified, revoked and reissued,
or term..inated for cause. The filing of a request by the
discharger for a general permi~ modification, revocation and
reissuance, or termination, or a notification of planned
changes or anticipated noncompliance does not stay any
general permit condition.

If any toxic effluent standard or prohibition (including any
schedule of compliance specified in such effluent standard
or prohibition) is promulgated under Section 307(a) of ~he
Clean Water Act for a toxic pollutant which is present in
~he discharge and ~hat standard or prohibition is more
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s::ingent than any limitation on the pollutant in this
general permit, this general permit shall be modified, or
revoked and reissued to conform to the toxic effluent
standard or prohibition, and the discharger so notified.

3. Need to Halt or Reduce Activity Not a Defense

~: shall not be a defense for a discharger in an enforcement
action that it would have been necessary to halt or reduce
the general permitted activity in order to maintain
compliance with the conditions of this general permit.

4. Duty to Mitigate

The discharger shall take all responsible steps to minimize
or p:event any discharge in violation of this general permit
which has a reasonable likelihood of adversely affecting
human health or the envirozlment.

5. Proper Operation and Maintenance

The discharger shall at all times properly operate and
~ai~tain any facilities and systems of treatment and control
(and related appurtenances) which are installed or used by

~                  the discharger to achieve compliance with the conditions ofthls general permit and with the requirements of storm water
pollution prevention plans. Proper operation and
maintenance also includes adequate laboratory controls and
appropriate quality assurance procedures. Proper operation
and maintenance may require the operation of backup or
auxiliary facilities or similar systems, installed by a
discharger when necessary to achieve compliance with the
conditions of this general permit.

6. Property Rights

This general not convey any property rights ofpermit does
any sort, or any exclusive privileges, nor does it authorize
any injury to private property or any invasion of personal
rights, nor any infringement of Federal, State, or local
laws or regulations.

7. Duty to Provide Information

The discharger shall furnish the Regional Water Board,
Water Board, USEPA, or local storm water management agency
within a reasonable time specified by the agencies, any
requested information to determine compliance with this
general permit. The discharger shall also furnish, upon
request, copies of records required to be kept by this
general permit.°
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8. Inspection and Entry

The discharger shall allow the Regional Water Board, State
Water Board, USEPA0 and local storm water management agency
upon the presentation of credentials and other documents as
may be required by law,

a. Enter upon the discharger’s premises where a regulated
facility or activity is located or conducted or where
records must be kept under the conditions of this
general permit;

b. Have access to and copy at reasonable times, any
records that must be kept under ~he conditions of this
general permit;

c. Inspect at reasonable times any facilities or equipment
(including monitoring and control equipment) that are
related to or may impact storm water discharge; and

d. Sample or monitor at reasonable times for the purpose
of ensuring general permit compliance.

9. Signatory Requirements

a. All Notices of Intent submitted to the State Water
Board shall be signed as follows:

(1) For a corporation: by a responsible corporate
officer. For the purpose of this section, a
responsible corporate officer means: (i) a
president, secretary, treasurer, or vice-president
of the corporation in charge of a principal
business function, or any other person who
performs similar policy or decision-making
functions for the corporation; or (2) the manager
of the facility if authority to sign documents has
been assigned or delegated to the manager in
accordance with corporate procedures;

(2) For a partnership or sole proprietorship: by a
general partner or the proprietor, respectively;
or

(3) For a municipality, State, Federal, or other
public agency: by either a principal executive
officer or ranking elected official. The
principal executive officer of a Federal agency
includes the chief executive officer of the
agency, or the senior executive officer having
responsibility for the overall operations of a
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principal geographic unit of the agency
Regional Administrators of USEPA).

b. All reports, certification, or other information
required by the general permit or requested by the
Regional Water Board, State Water Board, USEPAo or
local storm water management agency shall be signed by
a person described above or by a duly authorized
representative. A person is a duly authorized
representative only if:

2. (I) The authorization is made in wTiting by a person
’" described above and retained as part of the Storm
~. Water Pollution Prevention Plan.

il (2) The authorization specifies either an individual
~ or a position having responsibility for the~ overall operation of the regulated facility or
~ -- activity, such as the position of manager,
¯ operator, superintendent, or position of
"" equivalent responsibility or an individual or

position having overall responsibility for
environmental matters for the company¯ (A duly
au:horized representative may thus be either a
n~med indlvidual or any individual occupying a
named position.)

~ (3) If an authorization is no longer accurate because
a different individual or position has
responsibility for the overall operation of the
facility, a new authorization must be attached to
the Storm Water Pcllution Prevention Plan prior to
submittal of any reports, certifications, or
information signed by the authorized
representative.

i0. Certification

Any person signing documents under Provision 9 shall make
the following certification:

"I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision
in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly
responsible for gathering the information, the information
submitted, is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are
significant penalties for submitting false information,
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including the possibility of fine and imprisonment for
knowing violations."

Ii. Reporting Requirements

a. Planned changes: The discharger shall give notice to
the Regional Water Board and local storm water
management agency as soon as possible of any planned
physical alteration or additions to the general
permitted facility. Notice is required under this
provision only when the alteration or addition could
significantly change the nature or increase the
quantity of pollutants discharged.

b. Anticipated noncompliance: The discharger will give
advance notice to the Regional Water Board and local
storm water management agency of any planned changes in
the permitted facility or activity which may result in
noncompliance with general permit requirements.

c. Compliance schedules: Reports of compliance or
noncompliance with, or any progress reports on, interim
and final requirements contained in any compliance
schedule of this general permit shall be submitted no
la~er than 14 days following each schedule date.

d. Noncompliance reporting: The discharger shall report
any noncompliance at the time monitoring reports are
submitted. The written submission shall contain a
description of the noncompliance and its cause; the
period of noncompliance, including exact dates and
times and, if the noncompliance has not been corrected,
the anticipated time it is expected to continue; and
steps taken or planned to reduce, eliminate, and
prevent recurrence of the noncompliance.

12. Oil and Hazardous Substance Liability

Nothing in this general permit shall be construed to
preclude the institution of any legal action or relieve the
discharger from any responsibilities, liabilities, or
penalties to which the discharger is or may be subject under
Section 311 of the CWA.

13. Severability

The provisions of this general permit are severable, and if
any provision of this general permit, or the application of
any provision of this general permit to any circumstance, is
held invalid, the application of such provision to other
circumstances, and the remainder of this general permit
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shall not be affected thereby.

14. Reopener Clause [modified by Order No. 92-12-DWQ, September
1992]

This general permit may be modified, revoked, and reissued,
or terminated for cause due to promulgation of amended
regulations, receipt of USEPA guidance concerning regulated
activities, judicial decision, or in accordance with 40 CFR
122.62, 122.63, 122.64, and 124.5.

15. Penalties for Violations of General Permit Conditions.

a. Section 309 of the CWA provides significant penalties
for any person who violates a general permit condition
implementing Sections 301, 302, 306, 307 308, 318, or
405 of the CWA, or any general permit condition or
limitation implementing any such section in a general
permit issued under Section 402. Any person who
violates any general permit condition of this general
permit is subject to a civil penalty not to exceed
$25,000 per day of such violation, as well as any other
appropriace sanction provided by Section 309 of the

~ CWAo

b. The Porter-Cologne Water Quality Control Act also
provides for civil and criminal penalties, in some
cases greater than those under the CWA.

16. Availability

A copy of this general permit shall be maintained at the
discharge facility and be available at all times to
operating personnel.

17. Transfers

This general permit is not transferable to any person. A
new owner or operator of an existing facility must submit a
NOI in accordance with the requirements of this general
permit to be authorized to discharge under this general
permit.

18. Continuation of Expired General Permit

This general permit continues in force and effect until a
new general permit is issued or the State Water Board
rescinds the general permit. Only ~hose dischargers
authorized to discharge under the expiring general permit
are covered by the continued general permit.
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19. Penalties for Falsification of Reports

See:ion 309(c)(4) of the CWA provides that any person who
knowingly makes any false material statement,
representa:ion, or certification in any record or other
document submitted or required to be maintained under this
general permit, including reports of compliance or
nonc3mpliance shall, upon conviction° be punished by a fine
of not more than $I0,000 or by imprisonment for not more
than two years, or by both.
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ATTACHMENT

FACILITIES ~OVERED BY THIS GENERAL PERMIT

Industrial facilities include Federal, State, municipally owned,
and private facilities from the following categories:

FACILITIES SUBJECT TO STORM WATER EFFLUENT LIMITATIONS
GUIDELINES, NEW SOURCE PERFORMANCE STANDARDS, OR TOXIC
POLLUTANT EFFLUENT STANDARDS (40 CFR SUBCHAPTER N).
Currently, categories of facilities subject to storm water
effluent limitations guidelines are Cement Manufacturing
(40 CFR Part 411), Feedlots (40 CFR Part 412), Fertilizer
Manufacturing (40 CFR Part 418), Petroleum Refining (40 CFR
Part 419), Phosphate Manufacturing (40 CFR Part 422), Steam
Electric (40 CFR Part 423), Coal Mining (40 CFR Part 434),
Mineral Mining and Processing (40 CFR Part 436), Ore Mining
and Dressing (40 CFR Part 440), and Asphalt Emulsion
(40 CFR Part 443).

2. MANUFACTURING FACILITIES: Standard Industrial
-. Classifications (SICs) 24 (except 2411 and 2434), 26 (except

265 and 267), 28 (except 283 and 285) 29, 311, 32 (except
323), 33, 3441, and 373.

3. OIL AND GAS/MINING FACILITIES: SICs i0 through 14 including
active or inactive mining operations (except for areas of
coal mining operations meeting the definition of a
reclamation area under 40 CFR 434.11(1) because of
performance bond issued to the facility by the appropriate
Surface Mining Control and Reclamation Act (SMCRA) authority
has been released, or except for area of non-coal mining
operations which have been released from applicable State or
Federal reclamation requirements after December 17, 1990)
and oil and gas exploration, production, processing, or
treatment operations, or transmission facilities that
discharge stormwater contaminated by contact with or that
has come into contact with any overburden, raw material,
intermediate products, finished products, by-products, or
waste products located on the site of such operations.
Inactive mining operations are mined sites that are not
being actively mined, but which have an identifiable
owner/operator. Inactive mining sites do not include sites
where mining claims are being maintained prior to
disturbances associated with the extraction, beneficiation,
or processing of mined material, or sites where minimal
activities are undertaken for the sole purpose of
maintaining a mining claim.

4. HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES:
Includes those operating under interim status or a general
permit under Subtitle C of the federal Resource Conservation
and Recovery Act (RCRA).
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5. LANDFILLS, LAND APPLICATION SITES, AND OPEN DUMPS: Sites
that receive or have received industrial waste from any of
the facilities covered by this general permit, sites subject
to regulation under Subtitle D of RCRA, and sites that have
accepted wastes from construction activities (construction
activities include any clearing, grading, or excavation that
results in disturbance of five acres or more).

6. RECYCLING FACILITIES: SICs 5015 and 5093. These cod,.
include metal scrapyards, battery reclaimers, salvage yards,
motor vehicle dismantlers and wreckers, and recycling
facilities that are engaged in assembling, breaking up,
sorting, and wholesale distribution of scrap and waste
material such as bottles, wastepaper, textile wastes, oil
waste, etc.

7. STEAM ELECTRIC POWER GENERATING FACILITIES: Includes any
facility that generates steam for electric power through the
combustion of coal, oil, wood, etc.

8. TRANSPORTATION FACILITIES: SICs 40, 41, 42 (except 4221-
25), 43, 44, 45, and 5!71 which have vehicle maintenance
shops, equipment cleaning operations, or airport deicing
operations. Only those portions of the facility involved in
vehicle maintenance (including vehicle rehabilitation,
mechanical repairs, painting, fueling, and lubrication) or
other operations identified herein that are associated with
industrial activity.

9. SE’WAGE OR WASTEWATER TREATMENT WORKS: Facilities used in
the storage, treatment, recycling, and reclamation of
municipal or domestic sewage, including land dedicated to
the disposal of sewage sludge that are located within the
confines of the facility, with a design flow of one million
gallons per day or more, or required to have an approved
pretreatment program under 40 CFR Part 403. Not included
are farm lands, domestic gardens, or lands used for sludge
management where sludge is beneficially reused and which are
not physically located in the confines of the facility, or
areas that are in compliance with Section 405 of the ~A.

ll. M-~-~FACTURING FACILITIES WHERE MATERIALS ARE ~ TO
STORM WATER: SICs 20, 21, 22, 23, 2434, 25, 265, 267, 27,
283, 285, 30, 31 (except 311), 323, 34 (except 3441), 35,
36, 37 (except 373), 38, 39, and
4221-4225.

Note: Category I0, Construction activity, is covered by a
separate general permit, j
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ATTACHMENT 3
STATE OF ~LLIFO/UFLk

STATE WATER /%ESC)~RC~S CONTROL

N~I~ OF I~ (~Z)
OF ~ G~ P~IT ~ DIS~

U~a~ed Oc~o~r 15, 1992

Facilities which have been defined ~ ~he USEPA re~la~ions as
having "~o~ wa~er discharges associated wi~h industrial
activity" mus~ obtain coverage under an NPDES pe~i~ for ~heir
s~o~ wa~er discharges. Facilities re~iring coverage are
defined in 40 CFR Section 122.26(b)(14). All facilities in
California excep~ ~hose lis~ed ~low, ~y seek coverage ~der ~he
S~a~e Wa~er Board’s NPDES general pe~ic.

Facil~ies No~ Covared By ~s ~ne~al

S~o~ wa~er discharges from the following facillCles ~y no~
obtain coverage by ~his general

a. Facilities in Santa Clara Counuy which drain ~o S~ Fr~cisco
Bay mus~ seek coverage under a separate general pe~i~ issued
by ~he San Fr~cisco Bay Regional Wa~er Board.

b. Facilities with an existing NPDES
limits ~d re~la~es s~o~ wa~er discharges.

Construction activities grea~er than five acres mus~ obtain
coverage under ~he NPDES cons~ccion ac~ivlcy
general

d. Facilities on Indi~ i~ will ~ re~la~ed ~ ~he USEPA.

e. Logging Activities.

~oro to AD~I~

The NOI should ~ ~il~ ~o ~he S~a~o Wa~er Resources Control
Board a~ ~he following ad~ess:

S~a~e wa~er Resources Control Board
Division of Wa~er Quali~y
P.O. Box 1977
Sacr~en~o, ~ 95812-1977
A~n: S~o~ Wa~er Pe~i~ing Uni~
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Owners/operators of existing facilities must file a NOI0 along
with the appropriate annual fee, prior to March 30° 1992.
Owners/operators of new facilities (those beginning operations
after March 30, 1992) must file a NOI at least 30 days prior to
the beginning of operations. Facilities that miss the
appropriate deadlines for filing their NOIs may file their NOIs
late but will be in violation for the period they were late.

The annual fee is $250.00 for each facility which discharges into
a municipal separate storm sewer system regulated by an areawida
urban storm water general permit and $500.00 for all other
facilities.

Facilities that have either a NPDES permit or waste discharge
requirements (~Rs) and already pay an annual fee are not subject
to an additional fee for the storm water general permit.
Feed!ors subject to this general permit will pay a one-tlme only
fee of 52,000. Feedlots that already have a NPDES general permit
or %’~Ks and have paid the $2,000 fee do not have to pay an
additional fee for the storm water general permit.

�~m~letin~ the ~O~

Completion and submittal of the attached NOI (Form NOI-I) is
required to gain coverage under the general permit. It ~
como!erely and accuratel7 filled out. A facility wil~-~e
considered to be covered by the general permit upon filing a
complete and accurate NOI and submitting the appropriate annual
fee. Each discharger will be given a distinct identification
number. Upon receipt of the NOI and fee, each discharger will be
sent a letter containing the discharger0s identification number.

If you have any questions completing the NOI after reading the
following line-by-line instructions° please call the appropriate
Regional Water Board or the State Water Board at (916) 657-0919.

NOI--LINE-By LINE INSTRUCTION~

The NOI consists of two parts--a NOI Form (Form NOI-1) and a site
map. Please type or letter when completing the NOI Form and site

Mark one of the three boxes at the top portion of the NOI. Check
box 1 if the NOI is being completed for an existing facility, box
2 if the facility is new (has not started operations), and box 3



if the NOI is being submitted to report changes to a facility
already covered by the general permit. An example of a change
that warrants a resubmittal of the NOI would be a change of
owner/operator of a facility. Complete only those portions of
the NOI that apply to the changes (the N0I must always be
signed). If box 3 is checked, the WDID number must be included.

SECTION I--OWNER/OPERATOR

Enter the name of the person, company, firm, public organization,
or any other entity which owns the facility (or operates the
facility when the owner does not operate the facility) and check
the box corresponding to the appropriate ownership status of the
facility. The owner/operator information may or may not be the
same as the facility information requested in Sec:ion II.

SECTION II--FACILIT~/SITg

Enter the facility’s official or legal name and provide the
address, county, and contact person infoz-mation for the facility.
Facilities that do not have a street address must attach to the
N0I a legal description of the facility site. The contact person
should be the plant or site manager completely familiar with the
facility and charged wi~h compliance and oversight of the general
permit.

SECTION III--BILLINGA~DR~I

To continue coverage under the general permit, the annual fee
must be paid. Use this section to indicate whether the annual
fee invoices should be sent to the owner/operator, facility, or
other party (include address).

SECTION IV--RECEIV~NGI~&TER

In Part A of this section, the owner/operator is required to
indicate whether the facility’s storm water runoff discharges to
a separate storm sewer system, directly to waters of the United
States, or indirectly to waters of the United

Discharges to separate storm sewer systems are those that
discharge to a collection system operated by municipalities,
flood control districts, utilities, or similar entities. Storm
water discharges directly to waters of the United States will
typically have an outfall structure directly from the facility to
a river, creek, lake, ocean, etc. Indirect discharges are those
that may flow over adjacent properties or right-of-ways prior
discharging ~o waters of ~he United States.

Regardless of point of discharge, the applicant must determine
the closest receiving water for its storm water discharge. If
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discharge is to a separate storm sewer system, the owne~ of
system should know the receiving water. The name of the
receiving water of a direct discharge should be easily available
while the receiving water of an indirect discharge may require
some effort to identify.

SECTION V--INDUSTRIAL INFORMATION

Part A of this section requests the owner/operator to provide the
standard industrial classification (SIC) codes(s) which best
describes the industrial activity taking place at your facility.
Briefly describe the nature of business in Part B. In Part C,
check the general industrial activities that take place at the
facility.

SECTIONVl--MATERZAL ~KNDLINGIMA~AG~M~NT PRACTI~

Part A of this section requires identification of the type(s) of
materials stored and handled outdoors. If other types of
materials other than those listed are maintained on site, please
check "other" and describe the type of material.

Part B of this section requests information on any existing
management practices employed at the facility. Check the
appropriate categories or list other control measures you use at
your facility. If none are used, leave this part blank.

SECTION %’II--FACILZTY INFORMATION

List the size, in acres or square feet, of the facility and the
percentage of the site that is impervious.

Check the appropriate box(es) and indicate the identification
number of any permits currently in effect at the facility.

SECTION IX--CERTIFICATION

This section should be read by the owner/operator. The
certification provides for assurances that the NOI and site map
were completed in an accurate and complete fashion and with the
~nowledge that penalties exist for providing false information.
It also requires the owner/operator to certify that the
provisions in the general permit will be complied with.

The NOI must be signed by:

For a Corporation: a responsible corporate officer (or
authorized individual).



For a Partnership or Sole Proprietorship: a general partner or
the proprietor, respectively.

For a Municipality, State° or other non-federal Public Agency:
either a principal executive officer or ranking elected official.

For a Federal Agency: either the chief or senior executive
officer of the agency.

Provide a "to scale" drawing of the site and its immediate
surroundings. Include as much detail about the site as possible.
At a minimum, show buildings, material handling areas, roadways,
storm water collection and discharge points, a north arrow, and
the names of adjacent streets. The attached form may be used, if
convenient. Thomas Guide maps, local street maps, or USGS
quadrangle maps may be used to indicate the location of the
facility if appropriate (e.g., very large facilities). The
source of map and map number, or other identifiers should be
shown in the lower left hand corner of the site map.
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ATTAC~fENT

DEFINITIORS

i. "Best Management Practices" (’BMPs’) means schedules of
activities, prohibitions of practices, maintenance
procedures, and other management practices to prevent or
reduce the pollution of waters of the United States. BMPs
also include treatment requirements, operating procedures,
and practices to control plant site runoff spillage or
leaks, sludge or waste disposal, or drainage from raw

~ material storage.

2. Clean Water Act (CWA) means the Federal Water Pollution
Control Act enacted by Public Law 92-500 as amended by

i Public Laws 95-217, 95-576, 96-483, and 97-117; 33 USC. 1251
" et seq.

! 3. "Facility" is a collection of industrial processes
~ discharging storm water associated with industrial activity
~ _. within the property boundary of operational unit.

4. "Non-Storm Water Discharge" means any discharge to storm
sewer systems that is not composed entirely of storm water
except discharges pursuant to a NPDES permit and discharges
resulting from fire fighting activities. (See fact sheet,
page 8, for clarification on non-storm water dischargers
unrelated to industrial activity).

¯ 5. "Significant Materials" includes, but is not limited to:
i raw materials; fuels; materials such as solvents,
- detergents, and plastic pellets; finished materials such as
~ metallic products; raw materials used in food processing or

production; hazardous substances designated under Section
101(14) of Comprehensive Environmental Response,
Compensation, and Liability Act (CERLCA); any chemical the
facility is required to report pursuant to Section 313 of
Title III of Superfund Amendments and Reauthorization Act
(SARA); fertilizers; pesticides; and waste products such as
ashes, slag, and sludge that have the potential to be
released with storm water discharges.

6. "Significant Quantities" is the volume, concentrations, or
mass of a pollutant in storm water discharge that can cause
or threaten to cause pollution, contamination, or nuisance;
adversely impact human health or the environment; and cause
or contribute to a violation of any applicable water quality
standards for the receiving water.

7. "Storm water" means storm water runoff, snow melt runoff,
and surface runoff and drainage. It excludes infiltration
and runoff from agricultural land.
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8. "Storm Water Associated with Industrial Activity" means "the
discharge from any conveyance which is used for collecting
and conveying storm water and which is directly related to
manufacturing, processing, or raw materials storage areas at
an industrial plant. The term does not include discharges
from facilities or activities excluded from the NPDES
program. The term includes, but is not limited to; storm
water discharges from industrial plant yards; immediate
access roads and rail lines used or traveled by carriers of
raw materials, manufactured products, waste material, or by-
products used or created by the facility; material handling
sites; refuse sites; sites used for the application or
disposal of process waste waters (as defined at 40 CFR Part
401); sites used for the storage and maintenance of material
handling equipment; sites used for residual treatment,
storage, or disposal; shipping and receiving areas;
manufacturing buildings; storage areas (including tank
farms) for raw materials, and intermediate and finished
products; and areas where industrial activity has taken
place in the past and significant materials remain and are
exposed to storm water. The term also includes storm water
discharges from all areas listed in the previous sentence
(except access roads) where material handling equipment or
activities, raw materials, intermediate products, final
products, waste materials, by-products, or industrial
machinery are ex~)osed to storm water. Material handling
activities include the: storage, loading and unloading,
transportation, or conveyance of any raw material,
intermediate product, finished product, by-product, or waste
product. The term excludes areas located on plant lands
separate from the plant’s industrial activities, such as
office buildings and accompanying parking lots as long as
the drainage from the excluded areas is not mixed with storm
water drained from the above described areas. Industrial
facilities (including industrial facilities that are
federally, state, or municipally owned or operated that meet
the description of the facilities listed in this paragraph)
include those facilities designated under
40 CFR 122.26(a)(1)(v).
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REGIONAL WAT/~ QU~ CO~L BOARD                                             ~/
SAN FP.ANCI/~O BAY ~ION

: ~ ~ .... ¯ ~.~ .2: :.~’.

THE GENERAL PERMIT. IN GENERAL many of the Items required by the General Permit.

The State hex ~doptsd bye GenMll ~ for
t~,.~mat Storm Water Chschorgos (GenermJ Pearl), one
for most tnClusmal storm we¯or ¢J~scheroes In the State YOU ere exbectod to prevent poilu¯Jan of storm water
and one for IncJustrtal storm w~ter am:~roes In t~o and control sources of poilu¯ante st your fedt~ty through
Santo Clara ValJey. To ot~eJn �overage urtcJer either of ~ use of ePWor.teto control mo~sures or Best
these pem~ts, m d~.herger need only to mubfNt Ihe Management Pmc~ces, which ere commonly referred toeplxopnate Notice of Intent (NOI) and the requimcl fee. m8 BMPs. BMPe can be either structural or nonsbucturol
By sul:xni~ng trio NOI, It¯ disct~rgef Is Ilotifying the control moesures. All exempt¯ of ¯ structural BMP nlay
State Mat ~ fatuity Is to be covered undey the General be an oft/water 8operetor. An example ore non.4tructurel
Pen, r,l; that the tie¯charger hal road Itm permit, and BMP fray be Jmplomentmg more stt~ent haul¯keeling
~nt~ds to �omply w~h its requirernen~ Wocedures.

A key factor In Ihe selection end implemontat~on of
WHATIS COMPUANCE? 1he BMPa Is Itmt 1hey ere effoc~ve, both in pollutant

ram¯vet end Coil Help documents ere now m~ilaolo to
Many industhex believe thee by fling 1he N04 they Indus~nes to sk~ In the Weparst~on of a SWPPP endhey¯ �ampbell with General Permit requirements, m~d fail selectee of BMPe. The California Storm Water .to �1o enyl~mg else. The Genoa! Permit ¢~ntsms many Industrial/Come¯total , Best Management Practice’qu~rements th8t must be eel Two key requirements Handbook may be ¯IX¯teed for e nominal charge from:’,,re the 4evek)pment end ira¯ants¯Jan of the Storm

Water PoUut]on Prevention Plan end ’J~ MeN¯¯ring and
Blue Pile¯ SendceReporting Program. These bye eta¯onto are dlsoussed
1700 Jefferson St~44tn lunher Oetad beJow,
amid¯rid, CA 04012

STORM WATER POLLUTION PREVEN710N PLAN (,510) 444-6771 FAX: (510) 444-1202

The BMPm found In the guidance menu¯is areThe ninimum require¯ante for (ho dovolopmmlt of ¯ sug0estsd BMPI. You may 4eveJop ¯Items¯No BMPs,Storm Water Poilu¯an PrevenUon PIon (SWPPP) ¯re not identified In these manuals, ~st ore opprol:~iete for�or~,,ne~ ~n Sac, on A o~ the Genera( Perm~ n,e goa~ y,x,r ~dmty.
of the plan Ls Just u ILl ~fle L1 ~ten~ ~ ~J’Je~o .
PolluUon Preve~ion. The purpoe4 of the I~n ISto help

NON, STORM WATER DtSCK4RGESyou plan end organize your storm wltof ~ . ¯
I~eventmn eft¯el. BasJcaW R should 81low you to stop

"rheGenemlPermit ¯uthodzo~ you to discharge atormpo,ulants from entering storm wstor et their source. We we¯or onty. (The Sines Clare Vef~y General Porrrvt
bekeve this w~ll be Jess �oSf~/ end rnom effe¢~o ~ m&:M~5 �ortmfn beyrmsaet~ disc~erges other then storma.empt~ng to treat the storm wirer e#tor It IS polutod, wster.) The General Permit requ(res ~st you evaluate

Be¯fly, the SVVPPP must: 1) identify ¯11 Jndustlt81 you/’ fac(~TRy to onsur~ that only storm water or other
actwJbes end sources of potlulants that have tho po(ontml peffnllled ~ m bedng d~lcha~ed from your facddy.
I0 come m contact w~th storm wet¯r;. 2) identify control AI other lypes of fl0wl ere �one¯dared non-v40rm water
~e) asuros thal w3f] e/n’-rmle or md~ the exposure; ~ld. dis4~tar~e~ led ~ be eJrrdr~ed or perm~ed. You

cJJscuss how the SWPPP ¯ffoctJvone~l w~ be required to carl:ely ~ to implementation of your $~orm
monitor¯or, wuter Wngram that ii non4totm water discharges have

Seclion A Of the General Permit ~ the required been oirn~nated. If they have no( been. then you
�ontents of the SWI:~ppo You Mlotlld i~e th~ Se¢l~:x~ al n~fy ~ RogionaJ Boefd that luctl 0314::barges exist and

chectUst to �levelop your initial p4an. Ixowde Ulem wN1 m ,me ec.h~u~e lndlcabng when t~e
Youru’x:lustry mayaboheveo(hertypelofpilnethat d~’4:hlrge w~ be olmmlted, or o(:hen~ise II~ fo~

coui~ aas~ly be incorlx)rated Into the SWPPP. For a~.,J’mrge beraVt Exlmpins of non-storm wate~
exam~e, SI~U Prevention Planl n’my e~alo’y In�Jude d~s©hlrgl~ ire: veNckl ~ waterl, cooing wlter, etc.
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MONITORING PROGRAM AND REPOKIING ~d~nistmttvely mm civil iabilty (ACL) in an amount
REQUIREMENTS. up to $10,000 per day for every day an industry is found

to be am of �omplince. Th~s would
The minimum rmNtramen~ f~r ~he k!on~oflng ~ heve not Iliad en NOI, or have not develolX~l aProgram and Rel:x~lJng Requlramef~ts era spedl~d ~ im~ernented any m:luirament of the General Perrr~t. In

Sec~mn B of the Gener~ Pem~t. The Mordtodng Program edison, if ¯ d~schaq~o (storm water runol~ should occur~s to I)e developed in ¯ m that the offocbvenes~ of the during this ~Jme of nort-c~mpllenca, then an ~ddit,onal fineSW’PPP can be evaluated. Exampie~ of the lypes of of up to $10 per gallon of discharge over 1000 go~nsquestions that should be ermwer~d ~s 8 result of your ~ be lmpesed. The fines may be greater Jf the cNllmonJtonng program are: Did the SWPPP work? V~rnera iabtity Is imposed by the superior court. In e0dibon to
did i! fail? A~o there more dlsctmrge pcill~ than od~lnal~ rnonatary I~nes, �flmlnal penalties could also be imposed.~entifie~? Are there ncn-etorm w~er d~schsr~es that F~r the tndus~tas that ere par~icJpating, Boardhave not been eiminated or Ider~ltad? Did Ihe BMPs mff emphasis will be towards developing educabonal andwork affoclJvely; If not, why? Wllat ~YI~S ~f po~utan~ are technk:al assistance Wograms to mist industnes in thepresent in our aton’rl w~tal’ runoff, mid what Im their
potential sources?                                   Im!~emen~on endenhanc~rnent to their programs, If on

tndus~’y is found to be"maldng e good faith effort and isThe M,~nltor~ng Pisn should IncASe mquirad . laidng st~xo[x~te ec~on to comply w~th General Parredprate�lures IrOned perl~nnat should ~ ragl~lng requlrarnents, RegJor~ll SOln:l stiff will work insample col~:~)n, visual w~ and dry weather end enoual �ooper~ve effort wlth the Industry. The oml~esis will bes~te tnspoc~ons, impiementaUon ofthese olomen~of~e to I~y ~d w~l su¢~ onfo~Mnent
I~en should msuR in en indmtry I~ng ~ to ~ above.the effec~venm of ~ SWPPP. If I~ dees not, then ~ We encou~e you to work with R~onel Board staffplan should be arnend~ or revised as elX~mlXt~e, during ell phases of y~ur storm water IX~ram.
Seclion B of the General Pem~ turf be mad es 8
checklmt to help you in developing your pi~n. NOT/CE OF INTF.J~rr CI.LaNGE OF INFORMATIONAnnual Reports are to be 8ubm~ed to the Reglonst
8oam by July 1st of each mr. The Inau,,I ~ Sh0uld 0udng the term of �arefUl under the General Pemsd.prov~le a summary of II lallytJcal result8 lnd thera rely be tmles when the infoffnsUon Ix~ided in Ininspections conducted at me ~te. Jt should atso Ixo~le NOI needs to be revised; such as: ~.
en ir~c:tlon of the effoc~veam Of Ihe SWPPP and
�omplenee status of the bc~Bly. ¯ Change in the lype or scope of industrl~|

A standan:l annual raportlng fonnlt ~ boen activities being conductad at the Me;
developed end rn~ be ~Xained fn~n lhe Regkx~ B~an: ¯ Change In ownership:
ol~�~. ¯ Change in address of the miner, I~llng location,

¯ Change in phone number for the m~rner, facility, sic.:
¯ Change in owner or tablry contact name; orCOMPLIANCE AIVO ENFORCEMF.NT. WNAT alGtrr ¯ Chsoge ~n s~gnature eutho~t~.YOU F.XPECT?
To �~llnge NOI Infonna~on. corf~ste

The State and Re~on~ Bolrds em devek~thg e correct infom’mt~on, check the box Change of lnfom~bon
coml~ance and enforcement s~atagy. The �onsens~ is and provide your WDIO number at the top of the NOI
that the strate~, should be developed b~ed ~n a ~ The framed NOI rnu~ be sul~’nlt~ed to the SWRCB.
cool~ratNa aplXOach to JmDiemm~ng the ~ The
slrate~f w~u lnc~a educoUon, tsc~mk~l es~stw’~e, ADOr/TONALJ~t~’ORMAT~ON
monitoring led Inspections, and enf~l:em~nt elomen~s.

If ~mu have ques~ons concerning the General Per~lSlate and Regional Board mf~ will focus m~st of
the Re, lanai B~rd’s 81Grin Water Program, or iftheir brae in the early st~os of th~ pl’tlgram Ido~fy~ wouJd eke to o~X81n I coW of

inv~lvefl in Ihe pr~gllffl. Non-pl~�~l:~rl~ wig ~
industries thst have not sul)n’~ed NOll. end thcoe ~’llt Erlndo Oeis C~z
have ~1~ NOla, I~ hwe done n~hlng m to ~ (SlO) ~
w~th perr~ r~luJramerm; Le., ~ h~ve n~ dmml~d m’
implemented a SWPPP, Storm WM~’ Perrrlt

Nor,-par~�~p~nl~ wh¢ ~ ~ I ~ ~’ San Frandsco 8r/RegJonst Water Que|ty
Co~roi Boardhwe I~ml:W ~ ~h~ ~ th~ ~ (k) ~ m to 2101 Webeta¢ Strut,compS/ w~ any Fede~ or ~ mgt~kms, may be

O~d[tand, CA ~1812sul~#ec~ to enforcement mellon. ~ ~ mu~ bo
Iw’a re of the conseque~es Of suc~ ocbons. 8inca t~i8 i8

�~,n be substlr~JaL For esm, th~ Clash Wlta~ Ad
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MONITORING REQUIREMENTS WHY DO MONITORING AND 14WAT TO DO WITH
YOUR RESUL T~

Sac’lion B of the General Permit estabishes mqulrement~
for ~nciiv,dual site mon~tohng and for industries that Ir~ The Genial Permit requirosthst each foclitydevelop
pan~c@atmg in a group monitoring I:dan. Many of the Imp¯amenS I Storm Water Poilutk)n Prevention Plan
requirements Ire the same for every Industry, rag¯alas8 (Pt-n). Once your Plan lalmplemented you ¯re to check
,f Ihey Ire members of ¯ group plan or not. The following to m If your Plan is effec~ve in ¯due:inS or eliminating
summanzes these requirements. More detailed I~nts from laeving yew Me in Mar¯ wider runoff.
afar¯abort re~irdlng morl~todng requlmmenll can be Th~ Is done through your meN¯edna K~vi~es. Tyl:xCit
found m Table 1. quest, lens your monitoring Wogram should mr am:

DidthePbnwod~ Whered~It foil? Am¯hem¯am
Monitoring Requlremenfl dJschsrge points thsn o~inally kJentifled? Are there non-

for all Indu~trle~. Itorm w~or ~)sch~rges that have no~ been
Indlvldusl SlI~ and ~II ParU¢lpenf~ alrnln~ed? Did the Best Management Pmctloes (BMPs)

~f a Group Monlforing PMn work? If no~, why? Wh~ qrpes of poilutints am present
" In y~ur runoff, whM ¯m the paternal sources of these
I, Annual Site Inspection . Cond~K~ an annue| ~e Ixdlutants. and wt~! BMP~ need to be

,nob¯ca,on to cerbfy �oml~ance. Imptememed to el¯in¯to the source of poOutants?
2. Dry Weather Observations - Conduct two in, pet¯lens NI meN¯edna ict~ should be recorded on forms orclunng the dry season 0Vl~y through Sel~ember). logS, and Mk/lted by the ¯ppropdate personnel tO

~ Wet Wee¯her Visual Observations. Conduct vtsuit determine If yam’ Plan 18 offect~e.
� , inspections duhng the wet season (OcL through Alxil) J’leffecth~, ~ ~ mu~’ Ltlfor one storm event per month. So whir do you do with the meN¯edna results? To4. Annual Reports. AI~ industries must ¯ubr~l In annual help izptmn INs we hive developed two dlffemnt

report by Jury 1 of each year l¯ the Regional Board. leer¯reel in~mkdng ~ISUll meN¯¯ling l¢~’vlties It a
$. Record Keeping. Records am to be kept f~, I period hypoth~J¢ll hlx’.ldng fooilty. Each s¢~nadoof at least five years, the meN¯¯ling Ic0vRy being conducted, and the6. Signature Requirements. AE reports. Ce~tif~’..it;lons, or 8�~o(1 tokefl o~ ¯ f~SUll Of the moaltor~ observe¯lees.other informaUon requ~re¢l by the Ganaml Permit or

regulatory agency must be s~ned by a person The S/f¯: The s~o is opproxim~ely fivedeschbed in ProWs~on C.9 of the Genamj Pan’N¯ and
ha8 throe P~n~ o! ston’n water d~schsrgo. It has ¯naccompanied by ¯ha approprlIte os~ncstion that is ¯draiNs¯retire oflk:o, efncdoy~ butidlng, a tackprovKled in Prov~on (:;.10 of the G¯naml PermR.
ms~ntonance ~l~d, ¯nd¯ It¯age shed. Most of¯ha am¯
is peved w~th the axe:¯:¯Jan of the tnJck perking ares.

SamoIIng Requirements for Star¯ mr nmoff from the rnsfnteninos ores isIndividual Site.5 and Design¯fed disc¯¯fled through two of the throe points of discharge.
ParticipanLs of¯ Group P/an The third point ¢onlb~ only of nmoff from the

edwlnlstmt~¯ beflding. MsJntenanc~ ¯ct~’v~ies IncludeI. Collect and analyze samples dmlng two 8term rouen¯ 8rid ma~or m~ntenlnos, and f~eing and mhmgeven~.
2. All sial:des shoe be ¯nalyZed for pH. total suspended of lhe ~ and ~

soJ~Os (’TSS). spe=Ec conduct¯nos, and eP, hey total The Site’s Monlfodng Program: An eml:~Tyeeorganic carbon (’TOC) or oil and grease (O&G), ~nd named PMo h~ been mJthortz~l snd trained (o �onduc~toxic chemicals and other pollutants, city ~ w~ mr ¯us[ meN¯edna, 8nd �abel storm3. Ssmples sre to be collected from ¯l loCStJons where
w~er Mmples. The moNtodng IctNJties w~, bestorm we¯or la dlachargeq, cx~x:J~nd M the two IXJi~ts of cEschsr~e OSsOclited w~h
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FRANCISCO ~Y J~GION

To: ]nte~ted

~te NPD~ ~ene~ Pe~t fo~ ~dus~ 5to~ ~at~ ~scha~ was p~u~d b~
the ~eHCan Public ~o~ ~afio~te Wate~ R~u~ ~on~! ~

par~dpate on the T~k ~o~. ~e ~e~ew ~p~n~ ~e 5~te~s ~te~~
the

~e ~tate is ~on~n~n~ to a¢~pt Nofi~ of ~tenl ~O~) for c~e~a~ ~der i~
Gener~ Ye~t for DisChar~s of 5to~ ~ate~ ~ated wi~ ~dus~
(Order No. 91-1~D~, N~DE~ No. ~~). ~1 fa~lifies subject to ~e ind~t~al
sto~ water ~ia~ons ~ encouraged ~ sub~I a NOI fo~ ~ve~ under ~e

water to ob~n ~YD~ pe~ by ~Io~ ~, l~ ~a~fi~ ~at ~ve not ob~ned
~ve~a~e unde~ ~e S~te’s ~ner~ ~t b~ ~at time ~ ~ subject ~ en~o~mem
acEon inclu~ng mone~
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~ i~ APWA STORM WATER TASX FORCE U¯ LO~RVIEW OF ~

NPD~ GE~ PE~ FOR D~G~ OF
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DECISIONTREE
DOES THE GENERAL PERMIT FOR DISCHARGE8 OF T

STORM WATER ASSOCIATED WITH INDUSTRIAL ACTIVITIES
APPLY TO MY 81TE?

FOR EACH FACII.ffY AT THE 8~TE?

2

~ THE PRII~.RY ACTIVR’Y? REQUIRED NOW"
(SEE ATTACHMENT II)

~s I INO
~OES THE O~SCH~= O~

~TORM WATER EVER IF.AVE A P~RMIT IS NOT
THE srrE? REOu~D NOW"

(SEE ATTACHMENT III)

A PERMIT IS NOT
2. PREPARE A POLLUTION REQUIRED NOW"

PREV~N’T1ON PLAN. IMPLEMENT

3. PREPARE A MONITORING
PROGRAM. IMPLEMENT BY

LOCAL AGENC1ES MAY ADOPT OTHER PERMITS, CONDFlqONS, RULES OR ORDINANCES THAT
APPLY TO YOUR INDUSTRY.

/
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contaminated by �ont~t w~th or that h** come into �ont~:t with any ove~ou~.n, raw material,
intermediate products, finished ~oducts, by-products, o~ waste products located On the site of such
operations. Inactive mining operations are mined sites that are not beinl actively m~aed, but which
have an identifiable owuerloperator. Included ~re SIC Codes 10 (Metd MiJ~ng’), 11 (Aathr~te
M~ing), 12 (Coal Mining), 13 (Oil and Gas E.xuaction), and 14 0vlinini and OusrryinI of
Nonmetallic Minerals, Excep~ Fuels). Table 2 includes all four digit SIC codes within this
cateiory.

Excluded are inactive mining sites where mining claims ~ being m~int~ned prior Io dimirb~ces
~,socisted with the extraction, benefaction, or processing of mined materiaJ, ~or sites where
minimal activities t~e u~dertakcn for the sole purpose of maintaining a mining dais. Aim
excluded arc cenal.n ureas of coal mining meeting the definition of a reclamation urea under 40
CFR 434.11(1) anad certai~ areas of non-coal mining which have been ~.leased tram mate or
federal reclamation requirements after De,tuber 17, 1990.

Hu_ardous W~te T~atmenL Slots_we. or D" .Lt~Sal Fat-;litle~

These consist of bu.ardous waste treatment, tlortge, or disposal facilities, including those that m
operating under interim st,ttus or permit under Subtitle C of the Resource Conservation and
Recovery AUT (RCRA). Thes~ include only hmrdous waste facilities under ale fede~ dermition
of hazardous waste (RCRA bu.ardous waste as defined in Tide 22, Section 66261.3, CA Health
and Safety CcxJe). The Californis definition of hazardous waste is breeder and includes non-
RCRA hazardous wastes. Only hazardous waste facilities based On the federal definition are
required to obtain a N’PDF.S s~orm water permit. However, non-RCRA ht,tL, dous waste facilities
are sLili exl:,e~ed to effectively manage morro water dis~arges tad may be requin:d by a Regional
Board to ob*.in a permit on t case-by-ca~ basis. They must aim comply with any renditions

~ ._~ imposed by a permitted municipal t~orm watm" agency. S~ Table 4 for further detail.

These �onsis~ of landfills, land appl;cagon ~ites, and dumps that received any indusu~ wutes,
i,~¢luding active and inactive sites that receive or have meeived indusuial wu~ [rom any of the
types of facLlities describe.d as indusu~al facilities in the storm water regulations (i.e., these eleven
categories), sites subject to regulation under Subtitle D of RCRA, and sites ~ have acoept~
wastes from �onstruc:~on ecfivit~es (mnstruciion uctivities im~luc~ any r, Jearing, ~eding, or
excavation that results in disturbance of five ac~es or more). It is lxobable th~ most active and
inactive landfills have ~ived industrial wute. ~ Table 4 for furLber dei~L

Excluded are properly closed landfills that now function es e different land use (e.g., perk, golf
�ours~ etc.) and which do not pose a ducat of discharging storm water expost, d u) landfill waste.

o

Category vi

Recycl~n_e Facilities

These consist of facilities involved in the reo/cJing of materials, including fatuities era|aged in
~ssemblLng, break2ng up, ~rti.ng, and wholesale dismbution of motor vehicle motom and pans,
scrap, and other waste materials, and include metal scrap yards, bsuery redtLmers, ~lvage yards,
and automobile junkya~ds. Lnclud~ are facilities which store and recycle p, per, glass, metals, oil,
rubber, pl~dcs, and other synthetics. These include SIC C.,o~e 5015-Used Motor Vehicle P~r.s
and SIC Code 5093.Scrap and Waste Materitis.
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Excluded are municipal waste collection sites wh¢r~ bo~s, cens, and ptpe~s 8~ collected for

~;te~t’~ I:]L-’~e lSOW~ (’~n~tln~ ~aellitles

Thcs~ consist of’ stenm ¢i~’~r~ power 8eneratin| f~cUidcs, is~l~ ccoal bandlinS sites.
Tsbi¢ 4 for further d~sil.

Excluded are onsite and offs|te ancillary transformer facilities, as long as lur.b fatuities hive
Rgular inspections and management practices in pl~z, including spill prevention, response, and
clean up.

Trans_~x~rtstion

"these consist of I~ansportstion facilities �lessified by the SIC indicated below
maintes~anc~ thou, e~i_ement ,-I~tnin~ o_oerstions, or aimort deicin~ o~rstic~ns. Only thos~
po~ons of the-facility involved in-vehicle ms~ntenance (i~¢lud~ng vehicle
mechenical repaks, painting, f~eling, and lubrication), equipment �leaning oporadons, simon
de~c.Lng operations, or other oporations identified under C~tejeries i tluoujb vii or ix thmujh
must be pemdtlcd.

I~ determining whether I fadlity b covered by the t~ant~e.’tatien ~tegot% f~ de~ermine whether
the facility is involved in providing transportation m individual customers or for other companies
or establishmenu, or provides long-diaance tr~¢l~ng services to anyone. Maintenance facilities
owned or operated by companies or public agencies which are involved in providing transportation
services to the public or other businesses are covered, including the transportation of individuals
(such as by buses, vans, or taxies) and goods ($uc~ as by trucks, rail, ships, or airplanes). Al| |ong-
distance m~ck~ng facilities m covered.

Excluded Ire transportation facilities which only tranR~ort goods for the company or enterprise of
which it is 8 part or only transport its own employees. M~icipal corporation yards axe excluded
unless they perform the functions described in the SIC codes below, such as the service of an urban
or suburb~ bus line (SIC 4111 - Local and Suburban Transit), or coati.in ¯ warebousin~ and
storage facility described by SIC codes 4225 or 4226. However, all munidpal coq~ration yards
are still expected to effectively manage storm weter discharges and rely be required by I P~gional
Board to obta.in I Permit on I cas~-by-cas~ basis. They must also comply with any conditions
imposed by I permitted municipal storm w~ter agency.

Also excluded are f~el stations, vehicle ~ptir or se~,ice stations, and body sbops which are not
associated wi~ the establishments described in the SIC codes below. However, these
estsblisbmenLs ar~ still expected to effectively manage s~rm water discharges and rely be required
by i Regional Board to ob~n I permit on I case-by-case basis. They must also comply with any
conditions imposed by I permiued municipal storm water agency.

Major uansport~tloa groups coveRd by the Permit are desr.dbed below:

SIC 40- P.~n:~d Transportation

’rbts major gyoup i~cludes establishments fumLthing t~nsponstion by ii~e-haul rsilrond.
and s~t~g t~d tcrrn~"t establishments, it.tilwtys serviJ~g a single mun|dpality,
contiguous municipalities, or a municipttity and its suburban areas a~e �.lsssi,fied tn Major
Group 41.
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SIC 41 - ~ ~d Suburb~ Transit nd lnte~o~ Highway P~g~ ~~n

~ major ~up ~clu~s ~abl~h~ ~y ~gs~

by bu~ r~l, or ~bwly, either ~arltely or ~ mmb~a~o~ ~d

p~ly e~gag~ ~ fu~ish~g hi@way ~nger u~nation ~

~clud~ ~ th~ major jroup, but ~ r~lweys arc ~mifi~

SI~ 42 - Motor F~i~ht Tr~on ~d W~ebous~g (~x~ SIC 4~1-~

~b mljor group ~cl~s ~tablbbm~ fu~sh~ I~1 or ~n~bt~m
u~sfcr ~i~s or ~o~ engag~ ~ ~e ~rage of ~ pr~u~ (SIC
auto~bil~ (~ smrag¢ only), fins (for ~ ~), ~x~l~ w~key.

SIC 43 - Onit~l States Poml Service

SIC ~ - Water Transportation

ThLs major group includes ~tablishments engage.d in freight and passenger transportation
on the open sots or inl~d waters, ~d establishments furnishing su~ incidental ~rvic~
lighterage, towing, ~nd canal OlX:ration. This mawr group ,also indud~ excursion
sigbtse.~ing boats, and wau:r t~xis. E.~blishm~-,ts ~gaged in Ib¢ oi~rafion of charl~r
party fishing boats a~e not included.

SIC 45 - Transportation by Ab

This major group iacludes establishments engaged Ln furnishing domesSc and ~oroi~n
I~’ansponation by air a~d also thos~ oWsting ~iqx)rts 8nd flying ~ids ~nd
terminal suviccs. Establishments pdmurily engaged in pcrfonning services which may
incidentally use airplanes (�.g. crop dust~g a~! auial photography) 8~� not included.

SIC: 5171 - Petroleum Bulk Stations ~ Tcrmb~ls

These include establishments primarily enga~e.d in the wholesale dism’bufion of crude
petroleum 8~d petroleum products, inr.Judins liquefied ix~roleum p~, from bulk liquid
I~orag¢ facilities.

Table 2 i~cludcs a �omplete list of all four digit SIC �od~s within this category.
identified by this category arc rr.quircd to obtain NPDES perndts for the dir,~’.hazge of
storm water .regardless of mal~rial, equipment, or product exposure.

~ewa_oe or Wastewater Treatment Works

These �~nsist of tsMtmcnt works trcat~g 6omes:ic sewage or ~y o~cr ~ag¢ ~odge ~
w~watcr ucat~nt dcvi~ or system u~ ~ the storage, ~atm~t, ~d~ ~d ~ation of
m~i~pal or domestic ~wage, ~ud~g I~d d~i~t~ to ~e d~s~ of ~wage ~udge ~at am
i~at~ ~ the ~nfmes of the fa~iity, ~ a d~ign flow of one million g~lons ~r day
(MGD) or more, or ~uir~ ~ bare ~ I~rov~ prctrca~nt pro~r~ ~r ~ ~R P~ ~3.
~dus~l a~ivily areas at th¢~ f~ities ~ud¢, but ~� not limi~ to, on~ dudic

1
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For the mtaufactur~.ng facilities identified by ~,ttr, g~}~ storm water discharge t~sociated with
iadnstriai activity iac~udes ~ storm water discharges from the ~’eas (except access roads and rail
tines) that are listed above where mate.rial habiting equipment or activities, raw materials,
intermediate IX~Ucts, ftaal products, waste material, by.products, or iadu~trial macb~ry are
~ to storm water.

~ metas either direct �ontact with storm water er the ~ of release (e.g., spills) of
potlutt~ts to slorm water. For example, roof drainage from mtaufacturiag buildings mt~st be
considered when determining exposure. Exposure tn this ctr~.’umsttace would i.n~ude diJu:t or
pot-’ntial contac~ or release of pollutanu (as.soeiated with raw materials, prnducts, or waste) from
roof stacks to storm water. Mtaufacturing facilities may also be sources of dust or particulates
tasociatnd with material htad|i~g equipment or t~:t~vities, raw materials, products, or waste, or
industrial machinery. ~ stonge sets are also defiaed as sees of tndust~al activity where
there may be exposure during |otdinj/ttalonding of materials or exposure due to spilat.

~ facilities are expected to use reasonable tad professional judgment wbea making the
det~rmi~atlon of exposure from the listed ~ tad activities. Ia order to demonstrate that these
areas are not exposed to storm wtt~r, the folJowiag conditions must be met:

1. AJI Uikit (un.pe~m|tled) coaae~’~ons to the storm drainage system must be eiimiatted;

2. AJI materials must be �~m_~]etellv e~lststlned at all times so, if spilled, they will not directly
or indi~ly conttc:t storm water, tad

AJI emissions from ittcks or air exhaust systems, unhot~,d mtaufacturtng tad heavy
indus~al equipment, tad emissions of dust or ptrti~iatca must not be exposed to smnn

If a fac.i]ity demortstrates that there is no exposure, ~ of the rationale for the
determinat~n should be retti~ed on site. Writ~n approval by a Regional Board tad t NYDES
industrial storm water discharge pern~t is not required for such ftcifitie~. However. such facilities
se expected to effectively mtaage storm water discharges tad may be required by a Regional
Board to obtain t pern~t on a �,se-by-ctse basis. They must also comply with ,-3y conditions
imposed by a permitted municipal storm wat~ 8Keacy.
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TABLE 1 (Cootl.ued)
SUBCHAPTER N - £FFLUENT GUID£LINF.S AND STANDARDS

(C~teSor? l)

X X 4~

4~X

X X X ~,0

X ~$

X X ~

X X ~7

X X 471

Group h Sto~ w~ e~u~t ~t~ns
Group 2: New ~u~ ~o~m

R0035123



Nol=: N.E.C, mcins Not Elsewhere

.1-
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No=: N.E.C. means Not Elsewhere Classified.
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¯ V

44~2 F~n~s

Note: N.£.C. means No! EJsewbcr¢ Classified.

.~.
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Note: N.E.C. means Not Elsewbem C’ludfil~l.
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N.EC. mctns No! El~whcr~

-3-
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No~: NE-C. n~ns N¢~ Els~wh¢~� ~lus~.                                                  I
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391 ! ~’~elry, ~ Metal
3914 S~’~5~. Pined W~

W~

~s ¯ S~ff~ T~
G~, Toys, A ~m’s

3%2 ~ P~n~ ~
3953 ~r~8 ~

Note: N.£.C. means No{ F..]sewbcre
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MANDITORY INDUS~1111ES (~.aletori~ iv, ~o vii. md ix)
Permit Recluircd JuAn7 ~asc

April 1992
TYPE OF FACILITY                 FA(~ILFrl ES INCLUDED                          FACILITIES EX(~LUD~D                      COMMENT’S

L~nd A ppl~(aliee Sdcs      ALli~, ina(~t~, snd dm~d ~lJo tim:                    MIimrl $11~ldiq olRl.llkxL                        A I~nd &pl~.~ioa Si~e is Ikfi~d
a) ~�~ti~ m t1~ r~ei~d wmtcs from mira

rermil, in~porlied Jlto Ik soil

�) hr,~ ~’cepied ~as,es from �omvrvcik~e 8cli~itJaJ ond d~lX~l (~0 ~ rm 2~L1).

ilrmMn~ ckarinl. I~ldinl, m" acov~li(m d r~ ~





Appendix D

Agreements To Coordinate Inspection Responsibilities
and Services

1) Memorandum of Understanding (MOU) Between the Alameda
Countywide Clean Water Program (ACCWP) and the San Francisco Bay
Regional Water Quality Control Board

2) Update to the ACCWP/Regional Board MOU - Letter to Steven Ritchie,
February 25, 1993

3) Update to the ACCWP/Regional Board MOU - Letter to Steven Ritchie,
March 24, 1994

4] MOU Between the San Mateo Countywide Stormwater Pollution
Prevention Program (STOPPP) and the San Francisco Bay Regional Water
Quality Control Board

5) Contractual Services Agreement Between the City of Fremont and the
Union Sanitary District

6)    Agreement for Industrial Inspection Services Between the City of
Emeryville and the Alameda County Department of Environmental Health
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Memorandum of Understanding
To Coordinate Indust~ailBusiness Storm Water Pollution CorrUol Activities

Conducted by the Alameda County Urban Runoff CJean Water Program and the
CaJiforNa RegionaJ Wet~ Gual~ty Corr.’el Board

San FrancLsco Bay Region

I. BACI(GROUND AND PURPOSE

memorandum of understanding (MOU) is entered into between the AlamedaThis
County Urban Runoff Clean Water Program (ACURCWP) and the San Francisco Bay
Regional Water Quality Control Board (Regional Board) staffto define their mutual
roles and responsibilities in implementing industrial/bus~ness storm water I)ollution
control activities. There are parallel and overlapping responsibilities placed on both
agencies in regulating storm water discharges from business and industry. This
MOU addresses the need to describe the working relationship between the
ACURCWP’s and Regional Board staff’s programs for the mutual benefit of the two
programs and for ~e benefit of me industrial/business facilities being regulated.

The benefits to the ACURCWP member agencies and to the Regional Board staff
include sharing information, coordinating the implementation of the
industrial/business storm water program so that the limited resources available to
both groul~s are used effectively, and communicating a clear and consistent
message to inclustr¥/business about what the expectations and requirements are of
both programs.

The foJlowing describes the basis for the Regional Board’s involvement in regulating
the discharge of pollutants in storm water from industrial/business facJiities.

1. EPA’s storm water regulations define storm water associated with indusmal
ac~vity to include storm water from sl~ecific categonas of industhal facilirJes
which are required to obtain industrial storm water NPDES permit coverage.

2. The Regional Water Quality Control Boards and the State Water Resources
Control Board (SWRCB) of the State of California are authorized by EPA to
issue general or individual NPDES permi~ to regulate industhal storm water
discharges as well as ot~er types of discharges.

3. The California State Water Resources Control Board (SWRCB) adopted ¯
General Industrial Storm Water NPDES permit on November lg, lgg 1 which
provides a mechanism for industries subject to the EPA regulations to obtain
NPDES permit coverage and =s par[ of the NPDES permit these facilities are
required to do Me following:

¯ Eliminate non-storm water discharges (including illicit
connections) to storm water systems;

¯ Develop and implement a storm water pollution prevention

R0035136
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I~an: and

¯ Perform monitoring of discharges to s~orm weter systems.

4. The Regional Board already regulates certain categories of industry andbu$ines~ such as Publicly Owned Treatment Works (POTWsl, municipal
landfills, feOeral and s~ate facilities (such as r~e Lawrence Livermore National
Laboratory and U.C. and state universiW campuses), and certain NPDES
I~ermi~ed faciiioes which would be wasteful for the ACURCWP to try to
duplicate, and which in some cases it may be pre-empted from regulating by
state and federal regulations.

5. The Regional Board staff is responsible for implementation of ~ NPDES
program and cannot delegate [hat authority to Iocalagencies, but it can
define i~ working relationships with other groups and agencies with s/miler
programs.

The following describes [he basis for [he ACURCWP,s involvement in regulating
discharge of pollutants from industhal/buainess facilities.

I. The Clean Water Act and EPA’s s~orm water regulations require that
municipalibes obtain NPDES permit coverage to effec~vely prohibit illicit
discharges to ~eir s~orm drain system and to regulate [he discharge of
Pollutants in storm water from all sources including commercial, retail, and
industrial facili~es to [he maximum extent practicable.

2. The ACURCWP was formed in 1991 by
County, Alameda County, the Alameda County Rood Con~oi and Water
Conservation Dist~c~ (Dis~ct) and Zone 7 of [he Diso-ic~ to obtain a
municipal storm water NPDES permit and to implement a Storm Water
Management Plan.

3. The Storm Water ~anagemen! Plan for the ACURCWP deschbas Pollutant
control acowties ~at will be Performed to as Dar~ of [he industrial discharger
iOent~ficat~on and runoff control program component to include in pant’ [he
following:

Maintain and update an indus~naUbusines,~ database:

¯ Deve#o~ annually a preliminary list of indus~es/businesses
inspected; [o be

" Develop minimum qualifications, standards, and Procedures for
cor~uc~ng indusmal/bu,~ness inspections:

Nol~fy and survey industries/businesses about
program, current 8MPs being used. and

Page 2 of 5 EOA. ~nc.
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Board; V
~ * Develop inspection plans and implement an inspection program on a

0preliminary, pamal basis in FY 1992-93 (July 1 - June 30) and fully in
FY 1993-94;

L¯ Develop BMP guidelines using available information and information
developed as part of surveys and distribute these to the municil~l
agencies conducting inspections; and

¯ Develop and distribute educational material about target
]

indusmal/business groups to municipalities and to the target groups.

2. UNDERSTANDINGS REACHED 2

A. The Regional Board staff will be the lead regulatory contact in controlling the
c~uality of storm water runoff from POTWs, municipal landfills, existing
individual NPDES-permitted facilities, state and federal facilities and from any
other industrial discharges which it so chooses. For purposes of this
agreement the lead regulatory contact means the public agency which will
have the primary role in inspecting, communicating, and enforcing storm
water pollution prevention requirements as described either in the Storm
Water Management Plan for ACURCWP member agencies or as described in
available agreements, procedures, and guidance for the Regional Board staff.

B. The ACURCWP member agencies will be U~e lead regulatory con~ct for
other business and industTial facilities which it has assigned a high prioriw
for regulating as determined on an annual bas~s by each of the responsible
ACURCWP member agencies and as reported to I~e Regional Board staff.

C. The Regional Board staff and the ACURCWP member agencies will share
information when requested as follows:

1. The Regional Board staff will supply public information on
Notifications of intent that have been filed, storm water pollution
prevention plans received, monitonng results submitted, inspections it
has conducted, and any other public information it has that the
ACURCWP member agencies request for the specific purpose of
implementing its storm water program.

2. The ACURCWP member agencies will supply public information on
indusmal storm water NPDES permitted facilities it is acting as the
lead regulatory contact for which is requested by the Regional Board
staff for the specific purpose of implementing it= storm water
program.

Page 3 of 5                               EOA, Inc.



D. During ACURCWP member agencies’ current municipal NPDES permit period
(until October 16, 1996), the Regional Board staff and the ACURCWP
member agencies will focus their resources on requiring that industhes and
businesses implement Best Management Pracl~ces (BMPs| to reduce
pollutants to ~he maximum ax~ant practicable and on effectively eliminating
illicit discharges. The BMPs which will be implemented will include those
developed by the Stormwater Quality Task Force in the BMP Handbook and
other lists of BMPs proposed by industry, proposed by either the Regional
Board staff or the ACURCWP member agencies which are acceptable to both
parses.

E. The Regional Board staff and the ACURCWP member agencies agree to
emphasize afforr~ to notify and educate the owners and operators of
industries and businesses as the primary means of beginning to achieve
reduc~ons in pollutants in storm water runoff. Where information about the
requirements of the storm wa~ar program has been provided and this has
failed to result in the reduc~on of pollutant discharges or the activities being
conducted require an immediate or more active response, the lead regulatory
contact will take appropriate enforcement acl~ons. The enforcement
procedures contained in the ACURCWP’s October 1991 (or as amended}
"Minimum Procedures, Qualifications, and S~andards for Conducting
Industrial Ins;:ections for the Alameda Counw Urban Runoff Clean Water
Program" will be used by the ACURCWP member agencies and these
procedures are acceptable to the Regionai Board staff.

F. The Regional Board staff and the ACURCWP member agencies agree to
coordinate enforcement acl~vit~es so as to maximize the use of existing
resources and minimize the chance for regulatory ovedal=. To achieve this
coordinal~on the lead regulatory contact will conduct the enforcement
act~viw. Nonetheless, eimer agency can request that the other take over
lead enforcement if more effective and expeditious enforcement is likely to
result. These requests may be rejected by the agency being requested to
~ake over ~e lead enforcement.

G. The Regional Board s~aff and the ACURCWP member agencies agree that
~is agreement will be effeCl~ve when signed by representatives from the
Regional Board and the ACURCWP. The agreement is expected to be
amended and revised as the relationship between the Regional Board staff
and ~e ACURCWP becomes be=at defined thrcugh actual experience
iml~tementing ~his new program.

The Regional Board staff agrees to explore the possibilJt~ of reimbursing
ACURCWP member agencies under the following condil:Jons:

1. The ACURCWP member agency has an industrial and business
regulatory program acceptable ~o the Regional Board staff.

v.,., ~ ,,.. ,, ,~
Page 4 of 5 EOA, Inc.

R0035139



2. The activities being conducted by the ACURCWP member agency
suol~lant indust~al storm water NPDES permit activities which the
Regional Board staff would otherwise have to conduct.

agencies agree to continue to assist indus~ea toI. The ACURCWP member
become informed about their responsibilities for obtaining industrial storm
water NPDE$ permit coverage.

J. The ACURCWP member agencies agree to work with interested industrial
storm water dischargers to coordinate pollutant monitoring of storm water
runoff from their industrial facilities with the ACURCWP.

2
The Chair0erson of the ACURCWP is authorized by the unanimous vote of all the                            -
rel~resentatives or alternates present at the June 23, 1992 Management Committee
meeting to sign this MOU on their behalf.

APPROVED AS TO FORM:
Jack Lindley, Cheirl:)er$on ACURCWP
Management Committee

Alameda County Counsel

Date

$[even R. Ritchie. Executive Officer
San Francisco Bay Regional Water
Quality Cona’oi Board

U

Date

~I ,.’~o~=z,m,=.~, EOA, Inc.

R0035140



Alameda County VUrban Runoff
Clean Water Program

0A Consom~um of Local Agencte~
399 Elmhumt St~,et, l-laywa~ CA ~M544 L(510) 6:~-5543 FAX (510) ~2-11~

~bn~ry 25, 1993

Mr. Steven Rttchin
1~,~,~, Executive Officer

,~,~ San Francisco Bay Reg|ona] Wa~" Quality Conl~’ol Bo~d

2
210] Webster Stxeet, Suite ~0
Oakland, C~|fom/a 94612

Alameda ’ ’ -
Count’
F~oo~ ~,~I SUBJECT: ACU~C’~P Industrial ~d Commert~ Ituslness Impec~kms ~

to Regional Bom’d $1.~T with General Industr/al ~ Wal~- NPDF.,S
Permit A~ivilies

Dear Mr. Ritchin:

This letter outlines the role of Alameda County Urban Runoff Clean Water Program
~,~1., (ACURCWP) member agencies’ industrial and commercial bttsine~ inspectol~ (Inspects)

~/" ,,~.,.,,,. in assisting San Francisco Bay Regional Water Quality Control Board (Regional Board)
p.-4 staff in enforcing the general industrial storm wamr NPDES permiL The purpose of thb

~~"e letter is m further elaborate on the derails of the Memorandum of Understandin~ (MOU) ’:~.,,~rd between the ACURCWP and the Regiona~ Board st~fl" to �oordin~e induslrial b~iness
storm w-~er pollution control activities. After extensive disctt~sion~ wilh Regional Bom’d
staff, the Industrial and Commercial Businesses Subcormnltme has nmde IEe followin~
recommendations to the Management Commi~e, which the Man~ement Commit~e
~dopted during its February 23, 1993 meeting.

The ACURCWP Management Commil~e is ~ully committed t~ maintaining ¯ ~ worki~
relationship with the Regional Board. As mc.h, the Management Committee feeb tha IEe
ACURCWp business inspection progr-~n should have a comprehensive role for

~,’,, :.., administering the general indusn-ial storm wamr NPDE5 permit. This role would be in the
!’" ~’ ....."~ best interest of everyone involved with inspecting industrial and comme~ial busine~

.)’., ~ ,,,,-,, facilities Including business owners and operators, the Regional Board ~rf, and municipal
...... ~ inspectors. The Management Commit~e accepU th~ municlpa~Iti~ must I~’form

indus~ial and commercial busines~ Inspe~ons under |t~ municipal ~rm w~r NPDES
permit and accepts the ~ost necessary to perform these business Inspections. However, the
costs for the additional level of effort needed to administer the general Industrial storm
wa~r NPDES permit is beyond the costs for the level of effort municipa~i~ ~ required
~ pc~orm under their municipal storm wa~r permit. The Management Commlt~                     -
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General lndu~wtal Storm Wmer NPDES P~rm~t

~it, but is p~ndy ~ ~ve~ u~er ~e

rep~n~ve a ~py of ~e ge~ ~t

a ~ ~r ~t but have ~ fii~ a NO[.

have fil~ ~ NOI ~ of ~uly ]~2. No me~ism h~ ~n es~lish~ for AC~P
ins~rs ~ R~ive updams to ~e NO! da~e on a Rgul~ b~is. B~ on AC~P
mem~r agencies’ indus~i~ ~d ~erci~ bus~ss pl~s,
facilid~ ~ ~e NO[ da~ b~ ~e end of fis~
municip~i~’s ins~on pl~. We Rquest

F’~J,2A- ~U’BCOM~IH$ p. LTIt                                                                              ~ "
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V
Mr. Ritchk

OFebruary 25, 199~
Page 3 of 4

LI. Review the facility’s Storm Water Pollution l~evention Plan (SWPPF), Impcclor~ may
require additional best management ln’actices (BMPs) if they fe¢l
inad~qua~iy reduocd pollutants dLschargcd to the ~torm drain

2. Communicate inspectors’ Inufessional view on the adequacy of SWPPPs
Board staff. Lnsi~-mrs may also de.~rib¢ additional BMPs mggest~ to facility

3. Conu’nunicate to Regional Board staff the names of facilities that
SWPPP or, for larger facilities, develolzd a sch~lule for its completion within ¯

i reasonable iza’iod of ttm~.

For applicable facilities currently listed in the NOi database tha~ was distn’b~lled by

I. Review the facility’s Monitoring Program. Inspectors may require changes and/or
additions to the Monitoring Program if they feel the facility has inadequately addressed
the objectives of the Monitoring Program as described in Section B3 of the gcm~al
industrial storm wamr NPDES permit.

2. Communicate inspectors’ professional view on the adequacy of Monitoring
Regional Board staff. Inspectors may also de.s~ibe recommendations that were made to
facility representative.

3. Communicate to Regional Board staff which facilities have not completed a Monitoring
Program or, for larger facilities, not developed a schedule for its completion within a
reasonable time period.

Cer~.ficm~a by ACURCWP Member

During past discussions with the Indus’n’ial and Commercial Business Subcornmitme and Work
Group, Regional Board staff has pointed out that local agencies under Se�tion B9 of the general
industrial storm water NPDES permit may "certify" that a facility ha~ developed and
implemented an effective SWPPP. This certification would qualify the facility for an exemption
to the general permit’s sampling and analysis requirements. The Industrial and Commercial
Business Subcommittee and the Management Committee have not discussed whether ACURCWP
member agencies will be issuing monitoring certifications and will address Otis issue a~ a lamr
da~.
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Mr. Ritchie
February ~. 1993
Page 4 of 4

The Management Cornmitnee recognizes that u~is le~er taxi the ~ues involved are ~ of the
evolving proce~ of" program development. The ivfaz~gement ¢ommiaee will �ont~h~ ~o work
wi~h ~he Region~ Board ~ to identify ways m ~ coordinate implementmion of the
ACURCx,VP business inspect.ion progTam. We believe that the ongoing efforts to improve
coordination will benefit local commercial and industrial busine~ and inca’ease the effectiveness
of bot~ ~he Regiorml Boa~l st.xlT’s and I~e ACURC~P’s inspection and education ou=~ch
acziviti~.

If you have any questiorm, feel free I~ call ¢ith~ m~ at (~10) 670-5563, or Joe Lucia ,~
293-5060.

Ve~-y truly yours,

¯
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AGENDA ITEM 2

DRAFT
Decision Tree lot Coordination belween Ihe

Alameda Counly Urban Runoff Clean Waler Program’s Industrial and Commercial Business Inspections
and Ihe Regional Board’s General Industrial Storm Water NPDES Permit Inspecllon$

[ Has the operalo~ or ownI~ flied ¯ NOr? ]

I
Has a SWPPP been develof)ed

Should Ihe facility ha~tfor Ihe facilily?
j ¯ p¯rmlt~

YEs ~ I .o YE31 I u.so= ,-oUse SWPPP for Inspacllon.
II Will e SWPPPIor I)1 developed I

Ii’-’NoIlly q)Walo~ Iha! II ale¯art laclllly I I" I! unable Io determine SIC Cod¯Sugge|! Improvemtnl$, facility?

I



AGENDA ITEN 2

DRAFT
Decision Tree for Coordination between the

Alameda County Urban Runoff Clean Water Program’s Industrial and Commercial
Business Inspections and the Regional Board’s

General Industrial Storm Water NPDES Permit InspectJon~

!. n I r i    I " wi "’

Give operator a copy of the guidance document from the Regional Board "Overview
of the NPDES General Permit for Discharges of Storm Water Associated with
Industrial Activities." (Refer to Attachment I of guidance document.)

If inspector feels facility needs a permit but the facility operator does not, note on
inspection form a~J"~ti~y th~ J~eg on~B~a~c] Continue with inspection.

If operator feels facility needs a permit, instruct the operator he/she must file s NOI
and annual filing fee, and develop and implement a SWPPP and Monitoring Program.

If operator feels facility activity falls under a conditional category (category xi) but it
is not clear whether there potential for pollutant contact/exposure with storm
water, proceed to number 2.

2.      n I        rmin     n i !      II        n

Refer to Attachment II of "Overview of the NPDES General Permit for Discharges of
Storm Water Associated with Industrial Activities."

Conduct inspection and note where there is potential for pollutant contacUexposure
to storm water and actions that should be taken, if appropriate,

Have operator determine if there is contact/exposure with storm water. If the
operator determines there is no contact/exposure, the operator or owner should
document that the following conditions are met:

1. All illicit tun-permitted) connections to the storm drainage system must be
eliminated;

2. All materials must be ¢omoletelv contained at all tim{ so, if spilled, they
will not directly or indirectly contact storm water; and

3. All emissions from stacks or air exhaust systems, unhoused manufacturing
and heavy industrial equipment, and emissions of dust or particulates must
not be exposed to storm water.

These conditions are taken from Attachment II of "Overview of the NPDES General
Permit for Discharges of Storm Water Associated with Industrial Activities."
Documentation that these conditions apply to the facility should be kept on file at
the site.

If the operator determines there is contact/exposure, instruct the operator he/~he
must file a NOI and annual filing fee, and develop and iml~lement a SWPPP and
Monitoring Program.

December 3, 1992
EOA,
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Alameda County
Urban Runoff V
Clean Water Program

OA Consortium of Local Agencies
399 Eimhurs1Scre~, I"laywa~l CA ~4544

L(5)0) 670-5543 FA~ (510) 782-1939

March 24, 1994

Mr. Steven Ritchie 1Executive Officer
San Francisco Bay Regional Water Quality Cornel Board 22101 Webster Street, Suite 500
Oaldand, California 94612

SUBJECT:ACURC’Wp Industrial and Commercial Business Inspections Assistance to
Regional Board Sta,q" with General Industrial Storm Water NPDES Permit Activities

Dear Mr. Ritchie:

After a year of implementing the industrial inspection component of the AJameda County
Urban Runoff Clean Water Program (ACURCWP), the member agencies have re~ized the
need to update the details of the Memorandum of Understanding (MOU) ~n the
ACURCWP and the San Francisco Bay Region~ Water Quality Control Board (Regiona~
Board) concerning the inspection of storm water pollution control activities of industrial
businesses. This lener supersedes the le~r dazed February 25, 1993, under the subjea
title: ACURCWP Industrial and Commercial Business Inspections Assistance u3 Regional                 ~
Board with General Industrial Storm Water NPDES Permit Activities.

Based on the recommendation of the Indusl~’ial & Illicit Discharge Control Subcommittee,

8

the ACURCWP Management Committee adopted during its March 22, 1994 meeting the

[i
following procedures for coordinating its industrial inspe~on program with the Regional

~Board’s General Permit process.

Follow-up and Enforceau~u Act~,,~#

The ACURCWP Management Committee is fully commirted to maintaining a good working             ~Q

relationship with the Regional Board. As such, the Management Corrunittee feels that the
ACURCWp business inspection program should have a supporting role for administering                     I~
the general industrial storm water NPDES permit (general permit). This role would be in
the best interest of everyone involved with inspecting industrial and commercial business
facilities, including business owners and operators, Regional Board staff, ~ municipal
inspectors. The Industrial & Illicit Discharge Subcornminee remains available to Regional
Board staff to further discuss issues relating to administering the general permit.                             .~
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Mr. Ritchie
March 2,;, 1993
Page 2 of 3

General Industrial Storm Water NPDE$ Pemslt

If inspectors visit a facility they recognize by regulation should have an industrial storm
water permit but is presently not covered under the general industrial storm water NPDF_,S
permit, inspectors will:

1. Recommend to the facility representative that the facility obtain coverage under the
general industrial storm water NPDE~ permit. Inspectors may provide the facility
representative a copy of the general permit and Notice of Intent (NOI) form. To
the best of the inspector’s abil~y, Ihey will answer any qu~tions the facility
representative may have concerning the general permit.

2. Refer further questions to Regional Board ~aff.

Communicate to Regional Board staff the names of facilities inspected that appear to
need a storm water permit but have not filed a NOI, and inform the business that
they are doing so.

We request that Regional Board staff notify the ACURCWP on a quarterly basis regarding
facilities that have filed a NOI.

Storm Waur Pollu~n Pr~veatio~ Pla~

For applicable facilities listed in the most recent version of the NOI database distributed by
the Regional Board staff, inspectors:

1. Will communicate to Regional Board staff the names of facilities that do not have a
Storm Water Pollution Prevention Plan ($WPPP).

2. Will use the facility’s SWPPP as a tool in assisting the agency’s storm water
pollution control activities. This will not imply approval or review of the adequacy
of the SWPPP.

3. May require additional best management practices (BMP) if they feel the facility
has inadequately reduced pollutants discharged to the storm drain system.



March 24, 1993
Page 3 of 3

Mon~orln~ Pro~ran~

For applicable facilities listed in the recent version of the NOI database dis~’ibu~d by
RegionaJ Board staff, inspectors will communicate to Regional Board staff which facilities
have not completed a Monitoring Program a.s documented on the Standard Industrial and
Commercial Business Inspection Report.

Section 89 of the genera/permit allow~ local agencies to "certify" that a facility h~
developed and implemented an effective SWPPP. This certification would qualify the
facility for an exemption to the general permit’s sampling requirements. The c~rfification
program is currently being developed by the Regional Board am:l ha~ not yet been adOlY,~l.

The Management Commitlee recognizes that this let/~r and the issues involved are paru of
the evolving process of program development. The Management Committee will continue
to work with Regional Board staff to identify ways to best coordinate implementation of the
ACURCWP business inspection program. We believe that ongoing effort~ to improve
coordination will benefit local businesses and incre~e the effectiveness of inspection
education outreach activities of both Regional Board and ACURCWP staff.

If you have any questions, feel free to call either me at (510) 670-6479, or Paul Zolfarelli,
Irglustrial & Illicit Discharge Control Subcommitme Chairperson, at (510) 577-6030.

Very truly yours,

Robert Hale
Management Committee Chairperson
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Exhibit A

TASK ORDER NO. 1 to
AGREEMENT BETWEEN CITY OF FREMONT

AND UNION SANITARY DISTRICT FOR
SERVICES FOR

THE URBAN RUNOFF CLEAN WATER PROGRAM

¯ the checkJists and other inspection cdteria which will be used during the
inspection.

¯ the activities and information gathering which will be completed as part of
preparing to conduct an inspection.

¯ the procedures which will be used dudng the Inspection.
¯ the procedures which will be used to remedy deficiencies found dudng

an inspection.
¯ the criteria for follow-up inspections.

Task 3. Annual Reoortinn

This task includes the submittal of information requested by the General
Program to complete the industrial dischargers identification and runoff control
section of the annuaJ report. The task will require summarizing all activities that
have been conducted during F’Y 1992/93 for this program component.

Task 4. Co-ordinate with Cit~

The Districl is to co-ordinate with the City to develop enabling ordinance
granting the District limited enforcement powers necessary to obtain
compliance with provisions of the Section 9.0 of the Management Plan.

Task 5, First Year ReDortin_a Reauirement Deliverable...

¯ Preliminary list of industries to be inspected during the first year. Due by
July 28, 1992.

¯ Inspection plan per Task 2.0 - Due by October 30, 1992.
¯ Final list of industries inspected. Due by July 15, 1993.
¯ Information to meet annuaJ reporting requirements per Task 3.0 - Due

Juiy 15, 1993.
¯ Annual expenditure report for previous fiscal year activities - Due by

August 15, 1993.

P, erb, E~"~,~ A
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Exhibit B V

AGREEMENT BETWEEN CITY OF FREMONT
OAND UNION SANITARY DISTRICT FOR ~--~

COMPENSATION SCHEDULE RATES                                L

THE URBAN RUNOFF CLEAN WATER PROGRAM

Technical Services Manager. .......................................................$ 35.66/Hr.(Project Manager)

Environmental Compliance Supervisor ...............................i...$ 26.45/Hr.

Environmental Compliance Inspector rn .................................. $ 22.88/Hr.
~ ................................................................................... $ 8.25/Hr.
Outside laboratory Costs: ............................................................As billed
A multiplier of 2.53 shall be applied to all salary rates. The multiplier
reflects the District’s ovemeacl rate and includes benefits, District*wide
administrative costs and personnel support expenses such as safety
supplies.

The maximum ceiling costs for the first year of services
shall not exceed ............................................................................ $ 75,000.00

Invoices shall be sent to the City on a quarterly basis, with the first of four
equal installments due on July 1, 1992.

i Salaries may be subject to slight upward adjustments (5% range) for
FY 92-93 and annuaJly thereafter due to bargaining agreements.
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Agreement to Coordinate Indusldal and Commercial
Storm Water Pollution Prevention and Control Activities

Conducted by the San Mateo Countywide SIormwater Pollution Prevention Program
and the California Regional Water Quality Control Board

San Francisco Bay Region

I.    BACKGROUND AND PURPOSE

This Memorandum of Understanding (MOU)is entered into between City/County
Association of Governments (C/CAG) for the San Mateo Countywide Stormwater Pollution
Prevention Program (STOPPP) and the San Francisco Bay Regional Water Quality
Control Board (Regional Board) staff to define their mutual roles and responsibilities in
implementing storm water pollution prevention and control activities for industrial and
commercial businesses. There are parallel and overlapping responsibilities placed on
both groups in regulating storm water discharges from industrial and commercial
businesses. This MOU addresses the need to describe the working relationship between
the STOPPP and Regional Board staff’s program for the mutual benefit of each and for
the benefit of the industrial and commercial businesses being regulated.

The benefits of this MOU to the STOPPP and to the Regional Board staff include shadng
information, coordinating the implementation of the industrial and commercial business
storm water program so that the limited resources available to both groups are used
effectively, and communicating a clear and consistent message to businesses about what
the expectations and requirements are of both programs.

II. UNDERSTANDINGS REACHED

Classification of a Lead Requlatory

1. The Regional Board staff will be the lead regulatory contact in controlling the
quality of storm water runoff from Publicly Owned Treatment Works, municipal
landfills, the San Francisco International Airport and operations conducted by
tenants and users of this facility, businesses covered by the Regional Board’s
"General Waste Discharge Requirements for: Discharges of Stormwater from Boat
Repair Facilities," existing individual NPDES-permitted facilities, state and federal
facilities and any other industrial discharges which is deemed necessary. For
purposes of this MOU, the lead regulatory contact means the public agency which
will have the primary role in inspecting, communicating, and enforcing storm water
pollution prevention requirements as described either in the San Mateo Co~nty
Storm Water Management Plan (Plan) Ior the STOPPP or as described in
available permits, procedures, and guidance for the Regional Board staff.
Although different agencies may serve as lead regulatory co,ntact, this agreement
is not intended to limit any agency’s abilily to exercise its jurisdiction or
enforcement authority as provided by law.

2. The STOPPP will be the lead regulatory contact for olher industrial and
commercial businesses and will conduct inspections and educational outreach
according to the schedule contained in the Plan.

1 of 3
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That Will B~ImplementationApproach

3. The Regional Board stall and the STOPPP will share Information when requested as
Ioliows:

a. The Regional Board staff will supply publk: information on Notifications of Intent
that have been Iliad, storm water pollution prevention plans received, monliodng
results submitted, inspections conducted, and any other public InformaUon they
have that the STOPPP recluests Ior the specific puqx)se ol Implemenllng its storm
water program.

b. The STOPPP will SUl:)ply available public Information on Industrial slorm water
NPDES permitted lacilities and other facilities Ior which It is acting as the lead
regulatory contact that are requested by the Regional Board staff for the specific
purpose of implementing its storm water program,

4. During STOPPP’s current municipal NPDES permit pedod (until September 15, 1998),
the Regional Board staff and the STOPPP Intend to locus their limited resources on
requiring that Industries and businesses Implement Best Management Practices
(BMPs) to reduce pollutants to the maximum extent practicable and on eflectlveiy
eliminating illicit discharges. The BMPs which will be Im!~emented will Include those
clevelol:~:l by the California Stormwater Quality Task Fome In the BMP Handbook and
other lists of BMPs proposed by business and proposed by either the Regional Board
staff or the STOPPP.

5. The Regional Board staff and the STOPPP agree to em~aslze efforts to notify and
educate the owners and operators of Industflal and commercial businesses as the
primary means of beginning to achieve reductions in pollutants In storm water runoff.
Where information about the requirements of the storm water program has been
provided and this has failed to result In the reduction of pollutant discharges or the
activities being conducted require an Immediate or more active response, the intent Is
Is for the lead regulatory contact to take appropriate enforcement actions.

6. The Regional Board staff and the STOPPP agree to coordinate enforcement activities
so as to maximize the use of existing resources, to minimize the chance for regulatory
ovedap, and to minimize possible confusion by industrial and commercial businesses.

Facilities Covered by the Industrial Storm Water General Permit

7. The STOPPP agrees to begin to assist Industries for which it Is the lead regulatory
contact to become Informed about their mslxmsibllltles Ior obtaining Industrial storm
water NPDES permlt coverage. To the extent that the STOPPP has available
resources, It will also evaluate the sufficiency of SIormwater Pollution Prevention Plans,
Monitoring Plans, and Annual Monitoring reports for those facllilJes that have obtained
coverage under the General Permit for Discharges of Storm Water Assodated with
Industrial Activities (Industrial Storm Water General Permit). In addlUon, as possible
within available resources, STOPPP will encourage Improvements in these documents
as appear necessary. The results ol these evaluations will be reported to the Regional
Board staff as part of the Annual Report.

8. The STOPPP agrees to wod< with facilities it is Ihe lead regulatory contact on thai have
obtained coverage under the General Industrial Activities Slorm Water permit to
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Vcoordinate lheir pollulanl monilodng of storm water runoff with Ihe STOPPP and to
exl~ore ways Io maximize the usefulness of these monitoring acttvllJes.

0
Effective Date

9. The Regional Board staff and the STOPPP agree thai this MOU will be effecttve for a L
pedod of five years from the date signed by representatives from Ihe Regional Board
staff and C/CAG. The agreemenl may be amen(~ed, revised or lerminated at any time
as mutually agreed Io In wriling by Regional Board stall and C/CAG.

The Chairperson of C/CAG is authorized by vote of C/CAG on ~ |%1 ~’t=1’~-    to sign

2
this MOU on their behalf,

APPROVED AS TO FORM:

Chair, C/CAG      ~__~ ~,j~F~~G

Date / /    , " Counsel

St,e~en-R. Ritchte, ExeculJve Olficer
,.~an Francisco Bay Regional Water
"Qualily Control Board

Date

3ot3
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V
CONTRACTURAL SERVICES AGREEMENT O

Agreement for Reimbursement for conducting L
Activities Contained within

THE URBAN RUNOFF CLEAN WATER PROGRAM

THIS AGREEMENT’ is made and entered int° °n ;:a~if~faoYrn~(/~ ft’e/r ~r’-~e f e r~:; ~: ~ 2
the CITY OF FREMONT, a public agency of the                   a

the "CITY’, and the UNION SANITARY DISTRICT with offices located at 37532 Dusterbem/             -
Way, Fremont, California 94536 hereinafter referred to as DISTRICT.

WITNESSETH:

WHEREAS, the CITY has entered into an agreement dated April 21, 1992 with
Alameda County Flood Control District entitled "Agreement to Implement the Alameda
County Urban Runoff Clean Water Program’; and

WHEREAS. the agreement stipulates that CITY, to the extent of available funds, shall
implement activities specified in "A Storm Water Management Plan for the Alameda County
Urban Runoff Clean Water Program" hereinafter referred to as Management Plan; and

WHEREAS, the CITY is authorized to contract with the DISTRICT for the
implementation of certain activities contemplated by this contract; and

WHEREAS, the DISTRICT is qualified to implement the activities as set forth in this
Agreement;

ACCORDINGLY, CITY and DISTRICT for consideration hereinafter set forth, mutually
agree as follows:

I.     SCOPE OF WOI:]~

For implementing activities specified herein, CITY shall pay DISTRICT a sum not to
exceed $75,000 for work performed during the pedod July 1, 1992 through June 30, 1993        I" ....
-~nc! $150,000 during the period July 1, 1993 through June 30, 1994. DISTRICT shall

implement or assist CITY in those activities described in Section 8.0 and in Section 9.0 in the
Management Plan contained in the National Pollutant Discharge Elimination System
(NPDES) permit issued to Alameda County, the City of Fremont, and the thirteen other cities
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in Alameda County on October 16, 1991. It is anticipated DISTRICT will implement activities
summarized in Exhibit "A" of this Agreement.

This Agreement shall be reviewed annually in March by the CITY and the DISTRICT through
the life of the NPDES permit. For purposes of this agreement, the expiration date shall be

June 30, 1996.

2
Terms and conditions for payment are described in Exhibit B of this agreement.

The DISTRICT will be paid equal quarterly installments with 1st payment due July 1,
1992. DISTRICT will provide to CITY an annual expenditure report for the currently
completed Fiscal Year by August 15 of the succeeding FLscal Year. Adjustments of
actual expenditures of each completed Fiscal Year shall be made In the billing for the
second quarterly installment in the following year.

In the event of the termination of this Agreement, the DISTRICT shall have the right to     -~-
expend reasonable additional time to assemble work in progress for the purposes of
proper closing of the work. Such additional effort and the associated costs shall not
exceed 10% (ten percent) of the annual costs expended to the date of notice of
termination.

III. EMPLOYER/EMPLOYEE RELATIONSHIP                                 .,

No personnel employed by either CITY or DISTRICT shall acquire any rights or status
in the agency providing such employment or the Agency which is the other party to this
Agreement by virtue of this Agreement.

F~,t. CONFORMITY/COMPLIANCE WITH LA’,,:’

DISTRICT shall observe and comply with all applicable laws, orclinances, codes and
regulations of governmental agencies, including federal, state, municipal, and local
governing bodies, having jurisdiction over the scope of services or any part hereof, including           ~ -

all provisions of the Occupational Safety and Health Act of 1979 and all amendments thereto.

DISTRICT shall indemnify and save CITY harmless from any and all liability, fines, penalties           r

anti consequences from DISTRICT noncompliance or violation of such laws, ordinances,
codes and regulations.
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~’. ASSIGNMENT OF CONTRACT

Nothing contained in this agreement shall be construed to permit assignment or
transfer by DISTRICT of any rights under this Agreement and such assignment or transfer Is
expressly prohibited. However, the assignment prohibitions do not prevent the DISTRICT
from retaining services from third parties to perform any of the individua~ tasks required in the
implementation of the agreement.

v̄~. CONFIDENTIALITY OF INFORMATIOn"

DISTRICT agrees to hold all project results and products confidential and not release
them unless authorized by the CITY.

~t’~I. FEDERAL AND STATE AUDI’I~

Until the expiration of five years after the furnishing of any services pursuant to this
Agreement, DISTRICT shall make available, upon written request, to the

Federal/State/County government or any of their duly authorized representatives, this
Agreement, and such books, documents, and records of DISTRICT that are necessary to
certify the nature and extent of the reasonable cost of services to CITY.

YT~. TERMINATION

If the conditions contained herein are not complied with by the DISTRICT, CITY may
terminate agreement without incurring any liability to DISTRICT, by written notice to
DISTRICT. If the conditions contained herein are not complied with by CITY, DISTRICT may
terminate Agreement by written notice to CITY. Windup costs related to such termination
shall be paid for as described in Section ]! Payment. In either such event, the party

terminating this agreement shall give thirty (30) days notice to the other party of such
termination.

_]X.    MODIFICATION

No alteration or variation of the terms of this Agreement shall be valid unless made in

i~--

writing and signed by the parties hereto.
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X. HOLD HAR MLESS/IN DEMNIFICATION

DISTRICT agrees to defend, indemnify and hold harmless CITY, its officers,
employees and agents, from any and all acts, claims, omissions, liabilities and losses by
whomever asserted arising outof aCtS or omissions of DISTRICT in the performance of the
scope of work except those arising by reason the sole negligence of the CITY, its officers,
employees or agents

CITY agrees to defend, indemnify, hold harmless DISTRICT, its officers, employees
and agents, from any and all acts, claims, omissions, liabilities and losses by whomever
asserted arising out of acts or omissions of CITY in the performance of the scope of work
except those arising by reason of the sole negligence of the DISTRICT, its officers,
employees or agents.

INSURANCE/SELF-INSURANCF

DISTRICT is self-insured as to any requirements under this Agreement. No policies or
bonds are required of either party as to any provisions of this Agreement.

X]I.      WORKERS’ COMPENSATIOI~

DISTRICT shall provide Workers’ Compensation insurance at DISTRICT cost and
expense and further, ne!ther the CITY nor its carder shall be entitled to recover costs,

settlements, or expenses of Workers’ Compensation claims from the CITY adsing out of this
Agreement.

XIII. EXECUTION

IN WITNESS WHEREOF, the parties hereto have executed this agreement as of the
day and yoar first above writlen.
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CITY OF FREMONT

UNION SANITARY DISTRICT

By: _

By: ~ Mayor
C

Un~on Sanitary Distdct

Stephen T. I"~yashi
General Manager/District Engineer

District Legal Counsel                         City Clerk

Approved as to content:

Public Works Director

Approved as to form:

By:

City
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Exhibit A

TASK ORDER NO. 1 to
AGREEMENT BETWEEN CITY OF FREMONT

AND UNION SANITARY DISTRICT FOR
SERVICES FOR

THE URBAN RUNOFF CLEAN WATER PROGRAM

1. Purpose
The purpose of this Task Order No. 1 is to authorize Union Sanitary
District to provide technical support in the implementation of Section 9;
"Industrial Discharge Identification and Runoff Control" of the
Management Plan.

The costs of this Task Order relate directly to the tasks specified below. Each
task includes an allowance for project management. Project management
responsibilities include coordination of all activities in the task, including budget
control, scheduling of work, subcontract preparation, and other necessary
administrative duties. It also includes assisting and supervising project staff,
reviewing work products, and monitoring and control!ing work schedule, work
scope, and budget. Deliverables to be submitted to the City are described
under reporting requirements.

Task 1, Deyeloo and Maintain a Prefimina~ List of Industries to be Insoected

This task consists of developing a preliminary list of industries to be inspected
within Fremont’s jurisdiction dudng the first year of the inspection program. This
list will be developed based on a list of industries currently available in the
County’s Urban Runoff Clean Water Program industrial database which will be
supplied by the City. The criteria which will be used in preparing this
preliminary list shall be based on what is known about the following factors as
well as any other relevant information:

¯ Chemicals stored, transferred, or used on site
¯ Current permits and regulations governing the industries
¯ Budget available during the first year of the inspection program

Task 2: Deye!oo an InsDection Plan

This task includes the development of an inspection plan which will include the
final list of industries which will be inspected during the first year of the
inspection program and a draft list of facilities that will be inspected during the
duration of the NPDES permit. This plan will identify:

¯ the details of who will conduct the inspections.
¯ the staff training and experience needed to conduct the inspections.
¯ assurances that adequate training has been provided,
¯ the equipment that will be used and health and safety procedures that

will be followed while conducting inspections.



Memorandum of Aqreement

TO PROVIDE FOR IMPLEMENTATION AND ENFORCEMENT OF THE FREMONT
STORM WATER MANAGEMENT AND DISCHARGE CONTROL ORDINANCE.

URBAN RUNOFF CLEAN WATER PROGRAM

This agreement is made between the CITY of FREMONT (City) and UNION SANITARY
DISTRICT (District) for the purposes of implementing enforcement procedures for the
Fremont Storm Water Management and Discharge Control Ordinance (Ordinance
Number 2012, Fremont Municipal Code 8-11100 et. seq.). As provided in the
Contractual Services Agreement dated June 9, 1992.

Fremont Municipal Code 8-11102 (b) (3) authorizes the Fremont city manager to
designate authorized enforcement officers to enforce the provisions of FMC 9-11100 et.
seq. The District’s general manager may appoint such employees of the District as in
the manager’s opinion are best suited by training and experience to carry out
enforcement functions under this ordinance.

Persons appointed as authorized enfomement officer pursuant to FMC 9-11100 et. seq.

~
shall have all the authority vested by the ordinance in the authorized enforcement

’
officer.

District acknowledges it has agreed to accept the designation of authorized enforcement 8
office, for its employees appointed to participate in the implementation of this

’ ~agreement. District agrees to faithfully and competently enforce the provisions of FMC
8-11100 et. seq. in full cooperation with staff of the City of Fremont.

The parties agree that the District shall be responsible for inspections of premises in the           ~
City of Fremont for potential violation of said ordinance. District shall advise property
owners and managers of the obligation imposed by the ordinance to comply with the
requirements therein. Should formal enforcement actions be necessary as are provided
for in FMC 8-11304 to 8-11331 the City of Fremont shall assume full responsibility for
formal prosecution and hearing procedures. District is authorized to carry ful!enforcement powers whenever there exists an immediate danger to the public health,           i .....

safety and welfare.

:lm,�,--H/D. NI~: Fo~m
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Memorandum of Agreement
Page 2,                                                                    V

The Fremont city manager shall prepare and issue appropriate credentials for District ~: ’~"
appointecl authorized enforcement officers when requested by the District manager.

This agreement shall be effective upon execution by the Fremont city manager and the
District manager and shall continue until canceled by the city manager or the District
manager. Notice of cancellation by either party shall be given in writing 30 days pdor to
the effective date of the cancellation.

CITY OF FREMONT UNION SANITARY DISTRICT

¯ BY: /~~~~~:
CitT/~.,~ag~ - Ger ~ral Manager/Di ~=neer

Memo~’ar~.oum ol A~,n~.~=. He~ Fo~
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./.. -~IS A~~, is =ade and ~tered into on ~e ~ ~v

agency ~ough ~s du~y au~or~zed represen~tlve, ~e ~esident
of ~e Board of Supe~isors, hereinafter referred to as
and ~e Ci~y of ~e~ille wi~ offices l~ated at 2200 Powell
S~ree~, ~e~ille, ~ herelnaf~er referred to as "City".

2
WITN~S~ ~

~S, ~e CITY has entered into an agre~ent
"Agreement To Imp1~ent The Al~eda Co~ty Ur~ R~off CI~
Water Priam" wi~ Al~eda County F1o~ Con~ol ~d Wat~
Conse~at~on District, ~

~~, ~e a~eemeDt stlpulates ~at ~e
responslble for impl~enting ac~vltles spec~fled ~n "A Sto~
Water Management Plan For ~e A1~eda Co~y Ur~ ~off Cl~
Water Pr~-; and                          ¯

~ ~S, ~e CI~ Is re~Ired by ~at A~e~t

_
perfo~ Indus~ial Inspections for sto~ water ~off, ~d

~S, ~e ~y has ~e ~allf~tlons to perfo~
and ~plement ~e Indus~ial Inspection activities,

~~, ~e ~ ~6 ~fo~ng l~e s~i~ for
~e ~ and w~11 ~ ~rfo~ing ~Is ~i~ Eor

AC~INGLY, CI~ ~d ~ forhereinafter set fo~, ~utually a~ee as foll~

I. s~PE OF ~

For ~pl~ent~ng a~Ivlt~es s~c£f~ h~e~, ~e CI~ w~11
~y ~e ~y a s~ no~ to exce~ $~ for work ~rfo~
d~Ing ~e per~ Au~st I. 1994 ~ough ~.
A~e~en~ may ~ e~ded once for a p~i~ of one (i}
wi~ou~ f~er action of ~e City ~cll ~d ~ty
Su~isors u~n mutual a~e~ent of ~e City ~ag~ ~d
A~Inlstra~or provided ~e ~o~t ~ ~ paid ~ ~
no~ exceed $35,000. ~Y shall ~pl~ent ~ose actlvlt~es
descried ~n ~IBIT "A" of ~is agre~t. ~ ~ ~ltlo~
for pa~ent are descried in ~IBIT "B" of ~is

1. The ~TY will ~ paid ~on~ly ~sed on a
statement reflecti,g work ~rfo~.
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2.    Xn the event of te~inatton of this Wgreeaent,
the COUNTY shall have the right to expend reasonable
additional time to ass~le work
p~ses of proper clostn~ of ~e work. ~u~
add~tional tl~e, and ~e costs for ~at t~e~ shell not
exceed 10t (ten ~rcent) of ~e to~l t~e
e~nd~ to ~e date of notice of te~ination. Should
~e a~ee~ent or any ~on ~ereof
~e e~ent of available f~ds, CI~ shall pay
~Y for all se~lces perfo~ed ~eretofore
accordance wi~ ~e te~ of ~is A~e~ent.

No perso~el employed ~ e~er ~ or CI~ shall a~ireany rights or s~a~us in ~e agen~ provtd~ such ~1o~ or

A~e~ent.

ordinances, �~es and r~lations of gove~ental
including federal, state, municipal, and 1~1 gove~ng
having J~sdi~ion ~ ~e sco~ of seduces or a~y
including all provisions of ~e ~patlonal Safety and Heal~ A~
for 1979 and all ~en~ents ~ereto, and all appl~c~le fed~al,
s~te, m~Iclpal, and 1~1 safety r~latlons. All
p~fo~ed by ~y ~ust ~ in accordance
ordln~ces, c~es, ~d r~latlons. ~ shall Ind~Ify and

�ons~ces from any noncompliance or v~ola~ion of su~
ordinal, ~es and

b. ~ If a d~, s~ous ~sonal
s~stant~al prope~y d~age ~rs ~n ~e~ion
perforate of ~Is contra~, ~ shall ~la~ely notify
CI~ ~ ~lephone. ~ shall pr~ptly s~It %o
report, In su~ fo~ as may ~ r~ir~ by ~ of all a~d~
~Ich ~ In co~ectlon wl~ ~Is con~a~.
~nclude ~e following info~atlon: (l} n~e
~3~ of de~s~ wson(s); (2) n~e ~ ad~s of ~e
s~on~actor, if ~y; (3) n~e ~d ad~ess of
~s~ ~I~; ~d (4).a de~il~ des~iptlon of a~Ident
whe~er ~ ot CI~ ~Ipm~t, %~is, ~rlals, or
involve.
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No officer, member, or employee of COUNTY and no me~ber of

L
their governing bodies shall have any pecuniary interest, direct
or indirect, in this Agreement or the proceeds thereof. No
officer, member, or employee of COUNTY shell serve on ¯ CITY
board, committee or hold any such position which either by x~le,
practice or action nominates, recommends supervises COUNTYoperations, or authorizes funding to CO~T~.                                       I

Nothing contained in this agreement shall be construed to
permit assignment or transfer by COUNTY of any riqhts under this
Agreement and such assignment or transfer is expressly prohibited
and void.

VI.    CONFIDENTIALIT~OF INFORMATIOn.

Confidentlal information is deflnedas all information
disclosed to COUNTY which relates to CITY’S past, present, and
future activities, as well as activities under this Agreement.
COUNTY will hold all such information in ~rust and confidence.
Upon cancellatlon or expiration of this agreement, COUNTY will
return to CITY all written or descriptlvematter whlchma¥
contain any such confidential information.

~/II. NON-DISCRIMINATIOns.                                    ~" ’"

COUNTY assures that it will comply with Title VII of Civil                 ~Rights Act of 1964 a~d that no person shall, on the grott~ds of
race, creed, color, disability, sex, sexual orientation, nationalorigin, age, religion, Vietnam era Veteran,s status, pollti~al                8

affiliation, or any other non-merlt factors be excluded from
participation in, be denied the beneflt~ of, or be otherwise
subjected to discrimination under this Agreem~t.

~III. DRUG-FREE WORKPLACR

COUNTY and COUNTY employees shall comply with the CITY’Spolicy of maintaining a drug-free workplace. Neither COUNTY nor              ~w~
COUNTY employees shall unlawfully manufacture, distribute,                      ~d
dispense, possess or use =ontrolled substances, as defined in 21
U.S. Code section 812, IncludlngmariJuana, heroin, ~ocalne, a~d
amphetamines, at any CITY facility or work site. If COUNTY or
any employee of COUNTY is convicted or pleads nolo contendere to
a charge for vlolation of the above, the COUNTY within five days
thereafter shall notify the head of the CITY department/agency
for which the contract services are performed. Violation of this
provision shall constitute a materlal breach of this Agreement.

~.--
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XIII. HOLD HAR~.m~S/INDEMNIFICATI~-

It is understood and agreed that neither CITY nor any of its
agents, contractors, officers or employees shall be responslble for
any damage or llability oc~£rrlng by reason of anything done or
omitted to be done by COUNTY, its agents, contractors, officers or
employees under or in connection with any work, authority, or
jurisdiction delegated or exercised under this Agreement. It is
also understood and agreed that COt~TY shall fully defend,
indemnify and hold CITY, its agents, contractors, officers and
employees h~rmless from any and all 1lability oc~urrlng by reason
of anything done’or omitted to be done by COUNTY, its agents,
contractors, officers and employees under or in ex)nne~tlon with any
work, authority or jurisdiction delegated or exercised under this
Agreement.

It is understood and agreed that neither COUNTY nor any of its
agents, contractors, officers or employees shall be responslble for
any damage or liability occurring by reason of anything done or
omitted to be done by CITY its agents, contractors, officers or
employees under or in connection with any work, authority, or
jurisdiction delegated or exercised under this Agreement. It is
also understood and agreed that CITY shall fully defend, indemnify
and hold COUNTY, its agents, contractors, officers and employees
harmless from any and all llabillty occurring by reason of
anything done or omitted to be done City, its agents, contractors,
officers and employees under or in connection with any work,
authority or Jurisdiction delegated or exercised under this
agreement.

COO Ty shall furnish se i s as descried in of
this Agreement. Ter~s and conditions for payment are attached in
Exhibit B. ~ COUNTY is self-insured as .to any requirements under
this Agreement. No policies or bonds are required of either par~y
as to any provisions of this agreement.

COUNTY shall provide Workers, Com ensa
COUNTY,S own cost and ............ P . ~lon insurance at

expenses of Worke~s,~ ~ ........ .--    . T., wo.~ ~e~u£emenrs, or
Agreement from CIr. " ~-~--~xon �~alms arising out cf this

/
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EXHIBIT A

SCOPE OF WORK~

Alameda County Department of Environmental Health will commit at

least two (2) inspectors and two support staff to-assist the City

in implementing the NPDES Clean Water Act Industrial Inspection

Program. Tetal cOSts per task are listed in ~xhlblt B.

The County will provide, under mutual agreement, full or partial

services in the following areas:

,~INTAIN AND UPDATE ZNDUSTRI~LL’DATAB~LSES ~S REOUZRED.

The County has, at present, a database of 201 facilities in

Emeryville. (96 food handling establishments, and 105

hazardous materials handling facilities, including 88

hazardous waste generators, 23 underground tank sites and 67

hazardous materials management plan sites.    Our database

accepts NPDES information for each facillty ~nspected and

produces suitable reports for the C~ty of Emeryville. We will

continue to enter data as sites are inspected. We will also

continue to update the llst as businesses move in and out of

the City and as newly discovered businesses are located and

placed on the Invantor~.
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2. DEVELOP A ~ZST OF ZNDUSTRZES TO BE XNSPECTMD AHN~TsV~.T,

The County, in coordination with the City, w111 develop a Zist

of facilltie8 to be inspected on a priority basis. The County

with the cities agreement will select and inspect 100% of the

listed businesses during the 1994/95 fiscal year for 8 total

of 1535 inspections.

The County will use the f.ollowing lists in developing its

priority list:

0 Facilitles that have filed a SARA Title III Report

~          0
Facilities within the County’s database with specific SIC

codes or key identifying words in their names where

8tormwater runoff occurs and there is a potential

relationahlp between the industrial or connnercial

activity and 8tormwater runoff.

o    Facilities with pretreatment poz~2to

o Facilities with existing 8tormvatorpollution prevention

plan8

IMPLEMEHTMINZMUMOUALZFZCATZONS. STANDRJtDSRRDPROCEDURESF~

C~ONDUCTING ~NDUSTRIAL ~NSPECT~ONS,    MONITORING A~D FO~_~W-~-.

The County, Ln coordination with the City, has developed
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priorities for inspections and established protocols utilizing

standardized forms for inspections and agency reporting for

quarterly and annual reports required by the NPDES Permit.

4. ROTIFT .TARGET INDUSTRIES OF THE PROGRR~ RRD SUR%~ S~,.

In order to inform target businesses of program obJectlves and

NPDES permit requirements, the County, with the city, has

implemented an educational program. This effort includes

distributing a notification letter and an informational

pamphlet to newly inspected businesses and participating in

public education events for industry. Currently, the County

presents Best Management Practices information to various

industries through its NPDES inspections and industry

workshops offered through the NPDES and wasteminimlzation

programs. The County also participates in developing and

presenting hazardous waste management curriculum at local

colleges and universities.

5. ~MPLEMENTTBE ~NSPECTION p~__m_~

In conjunction with I~8 established regulatory inspection

program, the County will continue to inspect lIItedlndustrlss

utilizing a mutually agreed upon format which will include,

but ~ot be limited to the inspection

o    Existing storm water prevention plans, spill prevention
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contingency plans or similar plans.

o Any physical evidence of spills that have or could have

reached storm drains.

o Areas where potential pollutants are stored, unloaded,

shipped .and/or repacked for use or transportation,

including railroad siding, loading decks, and roads

within the industrial portion of the facility.

o Areas where historic use orhandllng of chemlcals or food

poses a significant potential contact.wlth 8tormwater

runoff.

o The active manufacturing, chemical use and food handling

~ .... areas of the facility.

o All drainage and discharge structures and their discharge

polnta.

¯ o    All paved areas and build!ngs, including roof gutters

discharge areas.

o    Any surface water location on the alto.

6. ¢!TE/COUNTT INTERACTIO~

The County will provide the. City a Monthly Report identifying the

sites Inspected during the reporting period, beat ~anagement

practices instituted, any illicit discharges found, improper

handling or storage of materials, wastes or other substances that

could potentially pollute st~rmwater, and follow-up action
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required, if any. The County will meet with the City monthly or as
L

mutually agreed to discuss the program and mutual needs of the two

agencies including any potentlal litigation or enforcement the City

wishes the County to pursue.                                                           I

2
Alameda County Environmental Health, Hazardous~Materials Division

has an inventory database of 201 facillties in Emeryville. Based

upon the priorities noted above for inspecting facilltles we

anticipate the number of facilities requiring inspection to be

approximately 133. Based upon 133 ~Ites the followlng cost per

task, annual cost and cost per unit is presented.

!
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EXHIBIT B

COST PROJECTIONS FOR STORMWATER
1994/95

HazMa~ Facilities         .- 105
Food Handling Facilities - 96

Estlmated Total Inventor~ = 20---~

Targe~ Inspection To~als for 94/95:
New HazMa~ Facilities
HazMat Reinspec~ions - 21Follow-up, All Sites =New Fo~ Facilities - 70

To~al # of Ins~c~ions ~o Perfo~

1-Dana Inpu~               unit cost X #         Total $ 5,957
New sites    @ $53 X 91 " $4823~nual insp. @ 27 X 21 - 567Follow-ups @ 2~ X 21

2-Prel~ina~ Fo~ List

3-Pro~ Developmen~

4-Notify Business- New sites@ $ 6 X 9~

5-Monthly re~r~ & in~ol~ee $34.5 X

2.5 hr8 (new hazer) 100% e $225 X 21
2.0 hrs (reinsp ¯ ) 20~ e 180 X 21 = 37801.5 hr (follow-up, all) 10% ~135 X 212.0 hrs(fo~ si~e) 73% e 180 X 70

7-Data developmen~ & Pro~ng                        $ 810

~00
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Appendix E 0

Summary of Existing Sto~mwater Inspection Programs

Table 1A - Municipality Profile

Table 1B - Inspection Priorities end Procedure~

Table 1C - Enforcement, Outreach, and Municipal Facilities

Table 1D - Information Management and Training

Table 1E - Budget Information and Additional Comments
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Table 1A. Summer of Existing Industrial Storm Water Inspection Programs - Municli)ality Profile

Municipality Profile

location Contact Person Population Area Number of Number of NOI Storm Water Permit Have Storm
(sq. ml.) Industrial/ Facilities (Program Name) Water

Commercial Discharge
Facilities Ordinance?

CoW o! Fresno Derren Cousirmau, 500.000 t 90 > t,600 663 F~osno Aroowide NoStaff Analys! Sto~mwater Pro~’ant ((lev~inping)1209|456-3292

C’tV o! Lee Angeles Wayne C. Moh~, 3,500.000 468 t58,772 3,064 toe Angeles Co~nty NoAssistan! Oivision
Engineer (drab in review|

12131847-47t 7

City of Man/to|Ion Be~ch Charles Emig 35.000 3 unknowlt 2 Lea Angeles County NoWele*’ Quality

(310)545-662 tx4~4

Cdy of Modesto Garner Rsvp)k/a0 200.0OO 40 ZOO-300 16 City of Modeslo yesJr Civil Engines(
(209|571-5120 Ibelng raviseo3

City of Richmond Stephen Linsley, 93,000 66 200 46 Centre Costa Cle~n Warm YesLaboratory Supe~I=o~
Pro9cam (bekql revised)(StO14t2-2014

Ch’y of San Jose Ca(k)= AzcOnao 80~,000 136 25,0(X) 196 Santa Clwe Valley YesEnvkonmentel Sendcea Nonpoint Source Po~utinn
Division Cont~ol Pr o~am
(408)945-3093

~ of San Leendro P~l Zolfaralll 71,000 13 266 68 Abroad= Countywide YesEnvkonmenlal (lean Wate~ Pvo~ntCompliance Co~dtnatoe"
(S 10|577-6036

Los A~elee CourtW Cwl Sjobe~g, 960.000 1,627 22,000 3,600 Lee Ange~ea Coun(y NO

Planing end Co~tm~
(8 t 8)458.3639



Table 1A. Summary of Elisting Industrial Storm Water Inspection Programs - Municipality Profile

Municipality Profile

Location Contact Person Population Area Number of Number of NOI Storm Water Permit Have Storm
(Iq. ml.) Industrial/ Facilities (Program Name) Water

Commercial Dilcharge
Facilities Ordinance?

Co,~nly of San ~ Duane O’Oonne#. 62.000 356 400 10 San Mille Co~n~yWil:le Yealumnco~po~ a(ed~ Enwonmanlal Hea~lh

~4161363-470S P~avenl~on P~o~em

15tel 881-79~3

{~51 S83-~20



Table lB. Summary of Existing Industrial Storm Water Inspection Programs - Inspection Priorities and Procedures

k4umc,plJily WhO Performs InspacliOnl? Approlch Io Inspection Inspect Review No. of FlciliUll Flcililiez lnlplcted
NOI I~ Ev~le Inspected (f~e~ency)

.... F~ilitie~ SWPPP~ Annually

program e~ county waslewete~ basis; in Ihe nez~ future, NOI (soon) ~e~ledy

inspections will be consultation inlpeclio~.
o~ienled wilh no inlpeCliOn file.

inspectionf e~ descried          discha,oes to slo~m d~mns ~I~                                                           (I)

geno~ pe,~ll for do ~l olhor co~orci~ buol~llel "(l)discharges (o~dino~e po~i~l. ~osponso to �o~Idnll

City of S~fco conl~d (~� we,ll "Ocoln Sole ~nlo~oe" p~ogt~ ~ No ~l~olivo busi~llol (I)

Ci~ of ~oelo R~e deponent atoll Co~*~elion ~twe~ f~iW ~ Yea No ~et ll~N N~ facilities (N~)city.

~z~zive ~sses (2)
~es1~rente (N~)
ot~ �~dd ~8800 (N~I
~esponse to �~nll (II
i~ust~oo w~h
�~t~ et~wolo~ to PO~

..

EOA. Inc.



Table lB. Summary of Exisling Industcial Storm Water Inspection Programs - Inspection Priorities and Procedures (cont.)

NOI ~ Ev~uIIo On~eclM
~ FK~IJes SWPPPI A~y

EOA. Inc.(,~



Table 1El. Summary of Existing Industrial Storm Water Inspection Programs - Inspection Priorities end Procedures (cont.)

Mur~cq:)ldlly Who Petfofnll Inspeclions;) Applo~ch to Inspection InlplCl Renew No. of FKtilill Flcililiel In~ecl~

F~ilities SWPPP? A~

V~ley mspecol~s (~bl~c wofksl e~ pfo~e

No~es: I - m~y N~ - he~e~y ~t dete~
2 - e~W two ~ NOI - Notice of

EOA. Inc.





Table 1C. Summary of Existing Induslrial Storm Water Inspection Programs - Enforcement, Outreach, and Municipal Facilities (cont.)

Municip~il y~O wned FocililielMur~clpllity                Melhodl of Enforcement                      Educelion~ Oulteech

Counl¥ of Sen Meleo Fofme~ v~oletion notice. Hendouls a! inspections. BMP b~ochufes, Coq)o~etion yards Hazml ln~ec~o~ on ¯ ~y

C,Iy ol Hwwsrd Wl,~ notice, inlo~md I~ H~tl ~d~ tnlpeclionl, bro¢~r~ ~ Co~l~ ymds ~ wlllewltM    InMclo~ ~ i~d~ ~

oc~ion, e~ c~lie~e t~ broc~o~ ~ h~o~o, !etlo~s.
ech~e, wo~s~8 ~ vo~d

~o~llionl (inepoclOrl do ~t ~ ~ ~d ~m¢~. w~tewatM lleM~t dine. ~l~d*nfo~cem*nt

~A * ~c Sl~¢l Anmn¢~nt
B~ - ~sl ~ont Pro�rices
AQ~ m Ai~ Query M~egomnl ~st~l
RWQCB . Re~o~ WIIM ~ly Conl~ ~d

EOA, Inc.





Table 1D. Summary of Existing Industrial Storm Water Inspection Programs - Information Management end Inspector Training (cont.)

~nlcipldi~y                                              Infol’melion Menegemenl

Documentelion Melhod(I) Mlnioemenl MII~I Dill Reporli~ ~1~1 Ul~
ITo wh~, Fre~e~y
Fte~ency)C~ly of Countywide

Heywerd form plus c~ly Iupplemenl~ Gene~
chec~li~l, ~mledy; RWQCB,

Note=: RWQCB m Re~o~

USEPA " U~Id 511ll:

EOA, Inc.



Table 1E. Summary of Exisli.g I-dustrial Storm Water Inspection Programs - Budget Information and Additional Comments

QIy Of S~ Jose

foe.                                                      "

O0 EOA. In<:.







(Municipality Letterhead)

Date
File No.
Facility WDID No.

Mr. Blair Allen
San Mateo County Stormwater Permit Coordinator
San Francisco Bay Regional Water Quality Control Board
2101 Webster Street, Suite 500
Oakland CA 94612

Subject: Certification of Industrial Stormwater Compliance Upon Ratification by
Regional Water Quality Control Board staff.

Dear Mr. Allen:

Upon inspection of      (name of facilitv)~ on~ and review of its
Stormwater Pollution Prevention Plan and monitoring data, we nominate this facility for
relief from stormweter sampling and testing requirements. The facility owner/operator
must continue wot and dry weather visual inspections and the annual site inspection as
required by the stormwater general industrial NPDES permit.

The basis of this nomination includes all three of the following:

1. Inspection of this facility indicates a very low potential for stormwster
pollution;

2. The Stormwater Pollution Prevention Plan identifies potential pollution
sources and provides for the effective implementation of BMPs to control
these sources;

3. Review of the attached monitoring data revealed no pollution problems.

We understand that after review of this facility’s compliance status, you will send a letter
either confirming or denying relief from sampling requirements for the time period of

¯ If we become aware of any significant change in thestatus of this facility, we will review this nomination and notify you.

Inspector

Agency.

Signed
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Appendix G 0

Example Performance Standards For Inspection Of
Industrial And Commercial Businesses ]

1) Santa Clara Valley Nonpoint Source Pollution Control Program
2

2) Alameda Countywide Clean Water Program _

(Note: These performance standards have not been formally approved by the
San Francisco Bay Regional Water Quality Control Board.)
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Santa Clara Valley
Nonpoint Source Pollution
Control Program

This is the Performance Standard by which co-permittees of the Santa Clara Valley Nonpoint
Source Pollution Control Program (’Program) will conduct inspections of commercial grid
industrial facilities for storm water pollution problems. Performance Standards are being uted
to clef’me levels of achievement for particular tasks carried out by all Program �o-permittees,
Individual tasks are detailed in the Program’s Storm Water Management Plan, which is the
basis for the 1995-2000 N’PDES Permit period. Several Performance Standards are required
under the provisions of the Program’s renewed Permit. The development and implementation
of these Performance Standards will be an important part of the Program during the.upcoming
five-year period under the N’PDES Permit.

The following program components constitute an Industrial/Commercial Discharger Inspection
Program Performance Standard developed for co-permittees to clef’me the Maximum Extent
Practicable (MEP) to which they will conduct facility impection activities. Co-permittees
must provide explanations for any component for which their MEP differs from the
corresponding level of perfom~nce identified in this standard. There is no constraint to limit
any inspection or type of inspection to only these program components. Each co-permittee
may adopt this standard into its own inspection procedures as appropriate; however, all
program components must be included. This Performance Standard is not intended to replace
or supersede any co-permittee’s existing program.

In those municipalities where industrial/commercial characteristics are such that some
components do not apply, the specific components will not be included and a notation that the
component is "not applicable because affected facilities are not located within this
jurisdiction," or an equivalent statement, will appear in the co-permJttee’s annual report
submittal and/or individual Performance Standard. Should characteristics change, the
currently approved Performance Standard must be implemented, or changes io the standard
developed and approved by the Program’s Management Committee.
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PERFORMANCE STANDARD COMPONENTS

A. Notice of Intent {’NOI’~ Filer~

NOI f’ders are those facilities which have fried an NOI with the State and appear on a list
provided by the State. The following shall be accomplished for all NOI fliers and facilities
with individual NPDES permits for storm water discharge:

I. A complete initial storm water inspection shall be performed within one (I) year of
, approval of this performance standard by the Regional Board. Impeetions will be

conducted using the standard SCV NPS Facility Inspection Checklist In Appendix A,
an individual co-permi~tee checklist that contains all of the elements In the Appendix
checklist.

¯ 2. A determination shall be made as to whether the facility constitutes a significant
i potential threat to discharge pollutants to the storm drain system.

~ 3. Significant facilities (see #2 above) shall be impected on an annual basis.

4. Non-significant NOI f’ders shall be inspected at least once every three (3) years.

5. At the beginning of each fiscal year, the lists of significant and non-significant NO1
fliers shall be reviewed and updated as needed.

6. Any facility filing a NOI after the date of adoption of this performance sundard by the
Regional Board shall undergo its initial inspection within one (I) year of filing. The
determination contained in #2 above shall be made immediately thereafter.

7. During the impection, it will be verified that the facility has submit’~ an NOI.

B. Non-Filer Investieation~

A/I Industries that conduct activities identified by the following Standard Industrial
Classification (SIC) codes will undergo an initial inspection within one (I) year of adoption of
this performance standard by the Regional Board: 5015 (Automobile Dismantlers), 5093
(Other Recycling Industries), the 3200 series (Stone Clay and Concrete Products Industry),
and the 4100 & 4200 series (Trucking Facilities that perform on-site vehicle repair,
maintenance, or washing). The frequency of follow-up impectiom, if deemed necessary, will
be determined by the co-permiW.-e.
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PERFORMANCE STANDARD COMPONENTS (Contlnu¢d)
~ z ~m

V

~ C. Commercial Facilities
0

L1. Facilities with Pretreatment permits will be inspected at least every two (2) y~"s.

2. Pretreaunent facilities inspected for "zero discharge" to the sanitary sewer system will
be inspected every two (2) years.

3. Vehicle Service Facilitiest will be inspected ¯t least every two (2) y~ars.

4.    Food Service Facilities: will be inspected at least every three O) years. N
;. i    o.

5. Facilities for which a referral or complaint is received will be responded to promptly; ¯
-full inspection will be performed at that time or within one (I) year,

:, D. (~eneral Admini_~tration

I. All inspected facilities will be inspected to determine the existence of discharges or
threatened discharges which are illegal under local ordinances.

2. Facilities will be inspected to determine compliance with local storm water ordinances.
The facility operator will be notified of observed ar~as of concern; official action on

,̄~ violations will take place under local authority,

3. Significant problems which cannot be addressed quickly and fully under local authority
shall be referred to the Regional Board or other appropriate agency.

4. Inspections will be documented by, and the documentation maintained in the files of,
the local agency or its contractor, Appendix "A" is the standard $CV NP$ Facility
Inspection Checklist, The standard checklist, or a checklist developed by ¯ �o=
permJrtee that contains all of the elements in the standard checklist, will be used by all
local agencies.

Best Management Practices 03MP) summary information will be distributed to those
facilities which do not already have them at the time of the inspection. These BMP
documents include the SCV NPS Program literature for: Industrial Facilities,
Construction, Food service Facilities, and Vehicle Service Facilities, and will be
distributed as appropriate depending on the type of facility inspected.

1 Vehicle Service Facilities Include publicly andpriva~dy ownedfadlittes that repair, fuel,
sewice, or disman~le cars, m~c~, boazs, airplanes, or mhev motor vehicles.

2 Food Service Fac~h’ties are defined a~ ’ .pubtic °r f°r in’~itutional patran~’ and u~es °r generates treaze when preparint thi~ lood. "Food
Service Facility" doe~ n~l include a~y faciliry that doe~ no~ ~.~r or generate gr¢a:e i~ ¢oa~ or
preparin[ food, ~uc.h a.~ a facility Oat prepares food for off-site cookint and
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Santa Clara Valley
Nonpoint Source
PoUution Control Program

INDUSTRIAL/COMMERCIAL DISCHARGER INSPECTION PROGRAM
PERFORMANCE STANDARD

~o-P~rm~ l~eport~ Fo~m

1.    Complete the following table:

A. NOI Fliers B. Non-NOl Filets C. Commercial
Facilities*

Total Number of
Facilities within
L’~pection Program

Number of Initial
Inspections

Number of
Facilities Inspected

reporting period

Number of
Inspections
conducted during
reporting period

Number of
Inspections of
"Significant"
Facilities

Number of
Inspections of
"Non-significant"
Facilities

Number of Follow-
up Inspections

" Facilities which faJl under more tha~ one category of this ~ble ~hould be reported in the leftmo~t applicable
¢ohm~n; "Co~erciaJ Facilities* for the purposes of thb reporting form tre de~’med in the Performance
Shaded Boxes - Not Applicable

1
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A. NOI Filers B. Nou-NOI Filers C. Commercial
~ ~ Facilities*
Number of =---=-=--
Inspections of
Facilities with
Pretreaunent Permits

Number of                                   --
lnspectiom of

Facilities with "Ze~
Di~¢harge" ~o
Smit~-y Sewer

Number of ~ ~
Inspections of
Vehicle Service
Facilities

Number of
Inspections of Food
Service Facilities

Number of ~ ~

Violations

2. Include audit/inspection form used if different from previous year.

3. Provide narrative effectiveness evaluation:

4. This certifies that, for the reporting period from through
has performed activitiesconsistent with the Industrial/Commercial Discharger Inspection Prugram Performance

Standard that we committed to implement.

Name

Title

Date

* Facilities which fill uader more than one category of this table should be reported In the lel~toet applicable
column; "Commercial Factlkies" for the purpo~s of this reportiag form tre del’med t. the PerCormaace
Shaded Boxe~ .. Not Applicable

2
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~ Alameda Countywide
Clean Water Program
A Consortium of ~ Ag~eci~

INTRODUCTION

The goal of these performance standards is for the ACCWP to achieve a countywide
consistent and effective, to the maximum extent practicable, approach to implementing
municipal industrial end commercial discharge control programs.

Performance Standards are defined by Regional Board staff as the level of implementation
necessary to demonstrate that pollutants are being controlled in stormwater to the
maximum extent practicable. These performance standards are part of the basis on which
each agency’s compliance with the National Pollutant Discharge Elimination System permit
will be judged. These performance standards will be reviewed annually by the Industrial &
Illicit Discharge Control Subcommittee.

The performance standards are divided into three tiers depending on when the
implementation of the standard will occur.

DEFINITION OF TIERS

Tier I- The baseline level of effort to be implemented now.
Tier II - Practices to be implemented within one year (after a review by the

Subcommittee).
Tier !11- Projects under consideration for possible implementation.

PERFORMANCE STANDARDS FOR INDUSTRIAL AND COMMERCIAL
DISCHARGE CONTROL PROGRAMS

I. Developing the Inspection Plan

Ti~r l

1. Each municipality will prepare a written Inspection Plan that outlines specific steps
the municipality will take to conduct effective facility inspections in the following
fiscal year. The written Inspection Plan will consist of:

a. A review of the types of businesses within its jurisdiction that accounts for
the variability of business types, complexity, and number;

b. A listing by category of business types that have greater potential to cause
stormweter pollution;

~ F: ~A L ~i-03~..q~TAN. I I EOA, Inc. ~ /
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c. A priority list of businesses or business types that includes the number of
facilities that will be inspected during the coming fiscal year; and

d. As appropriate, a summery of efforts to coordinate inter/intre-agency issues.

The Inspection Plan will be submitted to the Regional Board every year with the
ACCWP Fiscal Year-End Report.

2. Each municipality will ensure facility inspectors are adequately trained. This
includes the knowledge and skills necessary to conduct effective stormwater
inspections, with direction from the Industrial & Illicit Discharge Control
Subcommittee.

3. Each municipality will inspect high priority facilities (defined in the Inspection Plan)
at least once per year. The goal is to inspect the business community that has the
potential to impact storm water quality, at least once during the five year permit
period.

Tier II

1. Each municipality will evaluate inspection results from the previous year to assess
which industry types had the most impact on stormwater quality. Adjustments to
the Inspection Plan will be made based on this assessment.

T/er III

1. Municipalities will coordinate outreach information with other ACCWP
subcommittees and stormwater inspection programs if such information is found to
be effective

2. Each municipality will expand the inspection program to include additional types of
outreach and inspection activities. Such activities may be identified by the
Subcommittee at e future date.

II. Conducting the Inspection

A. Preparing for the Site Visit

Tier I

1. Inspectors will review existing information on the site end its regulatory history.

2. Whether the inspector notifies the facility representative of an inspection prior to
the visit is discretionary.

2                                  EOA, Inc.
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B. During the Site Visit

Tier I

1. Inspectors will review the facility layout to locate the storm drain system and/or
stormwater drainage path storage areas, process areas, vehicle and heavy
equipment wash and maintenance areas, and stormwater sampling locations, if
applicable.

2. Inspectors will review/inspect the following for the potential to discharge pollutants
from non-stormwater discharges or exposure to runoff:

a. Outdoor process/manufacturing areas;

b. Outdoor material storage areas;

c. Outdoor waste storage and disposal areas;

d. Outdoor vehicle and heavy equipment storage end maintenance areas;

, e. Outdoor parking areas and access roads;

’ f. Equipment on rooftops;

~

g. Outdoor wash areas;

h. Outdoor drainage from indoor ereas~ and

i. Stormwater conveyance system maintenance, and emergency response
practices.

3. Inspectors will collect the information on the most recently adopted Standard
i Industrial and Commercial Business Inspection Report (Attachment A).

4. Inspectors will use the facility’s SWPPP, if available, as a tool in assessing the
facility’s stormwater pollution control activities. This will not imply review or
approval of the adequacy of the SWPPP.

5. Inspectors will identify and inform the facility representative about problems and
violation(s), if applicable. A schedule for correcting problems identified during the
inspection end e means for verifying its implementation will be coordinated between
the inspector and the facility representative. This information will also be noted on
the inspection form.

6. Inspectors will provide facility representatives with appropriate BMP information,
education materials, and inter/intra-egency referrals as appropriate.

7. Inspectors will obtain ongoing training to support inspection activities and to
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continue to improve program implementation, Inspector(s) representing each
municipality will attend General Program inspector training workshops. The
Industrial & Illicit Discharge Control Subcommittee will assess annually inspector
training needs.

III. Evaluating Facility Compliance

A. Repeat/Follow-up Inspection

Tier I

1. The inspector will determine if the facility is in compliance with the municipality’s
stormwater ordinance (i.e. there are no unpermitted non-stormwater discharges and
pollutant exposure to rain is minimized).

2. Inspectors will prioritize the facility for re-inspection. If a problem was identified
during the inspection, inspectors will perform e follow-up inspection or initiate e
self-certification process where the facility representative certifies in writing that
the problem has been removed or corrected within the time specified by the
inspector.

3. Inspectors will begin enforcement procedures, if appropriate.

B. Enforcement

Tier I

1. Municipalities will conduct enforcement activities as outlined in the Minimum
Enforcement Protocol adopted by the Industrial & Illicit Discharge Subcommittee
and the Management Committee (Attachment B). These activities ere set forth by
the individual municipality ordinances.

IV. Reporting

Tier l

1. Each municipality will review annually the Inspection Ran and inspection results and
assess whether goals were met. This review will be incorporated into the
ACCWP’s Fiscal Year-End Report to the Regional Board.

2. Submit summary information on facility inspection activities agreed upon by
Regional Board staff end the Reporting Improvement Work Group. This information
is included in the current standard inspection report form.

F: ~A L $,9-.03V~’$ TAN. I 4 EOA, Inc. ~---
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V
Alameda Countywide 0
Clean Water Program DRAFT

LA Consortium of Local Ageacte~

To: ACCWP Management Commlttee

From: Industrial & Illicit Discharge Control Subcommlttee
1

The Work Group recommends the following breakdown of ACCWP follow-uplenforcement 2
activities for reporting to the Regional Board. After some discussion, the Work Group
decided not to Include in the countywide protocol, specific time schedules for follow-up
activities (e.g., written response, re-inspection, etc.) since an acceptable time to respond
will vary on e case by case basis depending on the complexity of the site and the severity
of the impact. However, it is understood that ACCWP agencies will escalate the level of
enforcement until compliance is achieved. The Work Group agrees that this Is a minimum
procedure end does not prevent a municipality from skipping phases for more serious
problems, as appropriate.

PROTOCOL FOR REPORTING ENFORCEMENT ACTIVITIES

Level I Enforcement (Warnings) Includes verbal notlca to the facility ownerloperetor that Is
documented on the inspection form. This could also include a written Informational letter
to the facility owner/operator to follow-up inspection findings. A time frame to correct the
identified problem should be specified based on the severity or complexity of the problem.

Level II Enforcement (Administrative Actions) Similar to Level I but with a more
structured/formal notice or process. This includes as a Notice of Violation, Cease end
Desist Order, Order to Abate, Notice to Clean or any other similar notification outlined In
the municipality’s storm water ordinance that Identifies a problem, requires correction or
abatement but does not assess fines. A time frame to correct the identified problem will
be based on the severity or complexity of the problem.

Level III Enforcement (Administrative Actions With Penalty) Fine(s) ere assessed
administratively and/or the municipality’s abatement costs ere recovered..

Level IV Enforcement (Legal Actions) Includes any action taken by the municipality that
brings the facility into the court system (e.g., Citation, Court Action, etc.).
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October 1991 L
SAMPLE ORDINANCE 1

2
Prepared B~:                -

Alan WaRner, Attorney at Law
1736 Franklin Street, Eighth Floor

Oakland, CA 94612
(510) 465-4494

~Jn&r ~ntrtwt to:

EOA, Inc.
1410 Jackson Street

Oakland, CA 94612
(510) 832-2852

Prepared for:.

[~ Alameda CountyUrban Runoff

[~ Clean Water Program
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V
O
L

AN ORDINANCE OF THE CITY COUNCIL OF THE
CITY OF ~ ADOPTING A

STORM WATER MANAGEMENT AND DISCHARGE CONTROL PROGRAM

WHEREAS, the 1987 Amendments to the federal Clean Water Act, as Implemented by 1Environmental Protection Agency regulations adopted November 16, 1990, make nac~ry
he adoption of plans end progrsms for storm water management meeting specified criteria;

2
WHEREAS, Section 402(pl of the Clean Water Act (:33 U.S.C. 1251 st ~q.), as emended by
the Water Ouelity Act of 1987, requires that all large end medium sized incorporsted
municipslities must:

(a) "effectively" prohibit non-storm water discharges into the storm sewer; end

(b) require controls to reduce the discharge of pollutants from storm water systems
to waters of the United States to the maximum extent practicable (’MEP’); and

WHEREAS, the City of seeks to comply with ell provisions of state end feder~l law;
end

WHEREAS, in order to im~ement the federal regulatory requirements described above, the
City has entered into an "Agreement to Implement the Alameda County Urban Runoff Clean
Water Program" dated July 1991; and

WHEREAS, on October 16, 1991 the California Regional Water Quality Control Board, Son
Francisco Bay Region issued Order No. 91-146, NPDES Permit No. CA 0029831, regulating,
inter alia, storm water discharges by the City of         ; end

WHEREAS, the implementation of pollutant control measures described in the Plan in
furtherance of these purposes is exempt from the provisions of the California Environmental
Quality Act (CEQA); Chapter 3 (commencing with Section 21 I00) of Division 13 of the Public
Resources Code as provided in categorical exemption classes 1,4, 5, 7, 8, 9, end/or 21 of
the CEQA Guidelines (TiUe 14, California Code of Regulabona Sections 15301-15329); and

WHEREAS, this ordinance has been duly processed with proper public notice and full
environmental review; and

WHEREAS, the City Council has conducted legelly noticed public hoerings end have provided
all interested parties an opportunity to be heard on these issues; and

WHEREAS, the City Council has carefully considered the proposed Storm Water Management
Program end finds that said proposed Storm Water Management Program complies with the
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requirements of epl~icable federal and state law, and further that said Program
contributes to the comprehensiveness of the City of     General Plan end provides an
acceptable plan for the conservation of water resource-~’~within the City of         end
Ixotection of the health, safety and general welfare of its citizens [NOTE: EACH CITY
SHOULD EVALUATE THE CONSISTENCY OF THE ORDINANCE WITH THE GENERAL PLAN
AND CONSIDER ANY APPROPRIATE REVISIONS TO THE GENERAL PLAN];

NOW, THEREFORE, THE CITY COUNCIL OF THE CITY OF DOES ORDAIN AS
FOLLOWS:

Chapter ~, entitled =Storm Water Management and Discharge Control" i$ hereby adopted
end added to the City of ~ Municipal Code, to read ~s follows:
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T~e, Purpose end Generel Provisions

1. Title

This ordinance shall be known es the "City of Storm Water Management and
Discharge Control Ordinance" ~I may be so cited."--~

2. Purpose and Intent

The purpose of this Chapter is to ensure the future health, safety, end general welfare of City
of        cidzer~-s by:

(e) eliminating non-storm water discharges to the municipal separate storm sewer.

(b) controlling the discharge to municipal separate storm sewers from spills,
dumping or disposal of materials other than storm water.

(c) reducing pollutants in storm water discharges to the rrmxJmum extant
prectJcabis.

The intent of this ordinance is to protect end enhance the water quality of our watercourses,
water bodies, end wetlands in a manner pursuant to end consistent with the Clean Water Act.

3. Definitions

3.1. Any terms defined in the federal Clean Water Act end acts amondatory thereof
or supplementary thereto, end/or defined in the regulations for the storm water
discharge permitting program issue by the Environmental Protection Agency on
November 16, 1990 (as may from time to time be amended) as used in this ordinance
shall have the same meaning as in that statute or regulations. Specifically, the
definition of the following terms included in that statute or regulations ere hereby
incorporated by reference, as now applicable or IS may hereafter be ~rnondad:
discharge, illicit discharge, pollutant, end storm water. These terms IxesenUy ere
defined as follows:

3.1.1. Discharge: (a) any addition of any pollutant to navigable waters from
any point source, or (b) any addition of any pollutant to the waters of the
contiguous zone or the ocean from any point source other than ¯ vessel or
other floating croft,

3.1.2. Illicit discharge: any discharge to the City storm sewer system that is
not composed entirely of storm water except discharges pursuant to a NPDES
permit end discharges resulting from fire fighting activities.

3.1.3. Pollutant: dredged soil, solid waste, incinerator residue, sewage,
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garbage, sewage sludge, munitions, chemical wastes, biological materials,
radioactive materials, heat, wrecked Or discarded equipment, rock, send, celle~
dirt and indusuial, municipal, and agricultural waste discharge into water.

A pollutant shall also include any increment of increase in the total volume or
rate of storm water runoff resulting from any activity or development occurring
after the effective date of th~s Ordinance.

3.1.4. Storm watan storm water runoff, snow melt runoff, and surface runoff
and drairmge.

3.2. When used in this Chapter, the following words shall have the meanings ascribed
to them in this Section:

3.2.1. Authorized Enforcement Official: the following City officials: [NOTE:
THE FOLLOWING LIST NEEDS TO BE TAILORED FOR EACH CITY] chief of
codes, inspection and zoning, zoning officer, building inspection supervisor,
housing inspector, building inspector, project coordinator, license and collection
supervisor, senior field representative, field representative, fire chief, deputy fire
chief, assistant fire chief, fire marshal, deputy fire marshal, assistant firs
marshal, fire inspector, parks/marine superintendent, perks/marina
administrative analyst, marina super~sor, forestp/supervisor, senior gardener
supervisor, gardener supervisor, tree trimmer supervisor, tree topper supervisor,
public works maintenance superintendent, senior public works supervisor,
senior civil engineer, traffic engineer, assistant t~affic engineer, associate civil
engineer, assistant engineer, junior engineer, engineering inspector, recycling
program administrator, refuse superintendent, senior refuse supervisor, refuse
supervisor, chief of environmental health, supervising sanitarian, sanitarian,
assistant sanitarian, vector control technician, animal services supervisor, and
animal control officer.

3.2..2. Best management practices (’BMPs’): schedules of sc’dvities,
prohibitions of practices, general good housekeeping practices, pollution
prevention practices, maintenance procedures, and other management practh:es
to prevent or reduce the discharge of pollutants directly or indirectly to "waters
of the United States." BMP$ also include treatment requirements, operating
procedures, and practices to control plant site runoff, spillage or leaks, sludge
or waste disposal, or drainage from raw material storage.

3.2.3. City: the City of ~

3.2.4. City Storm Sewer System: includes but is not limited to those
within the city by which storm water may be conveyed to waters of the United
States, including any roads with drainage systems, municipal streets, catch
basins, curbs, gut’tars, ditches, man-made channels or storm drains, which is
not part of e Publicly Owned Treatment Works (POTW} as defined at 40 CFR
122.2.
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3.2.5. Non-storm water dlscharge: any discharge that is not entirely �omposed
of storm water.

3.2.6. Premises: any building, lot parcel, reel estate, or lend or portion of lend
whether improved or unimproved including adjacent sidewalks end perking

4. Responsibility for Adminletret~on

This Chapter shall be administered for the City by the [Director of Public Works]. Where
norm drain facilities end/or watercourses have been accepted for meintermnce by the
Alameda County Flood Contro~ end Water Conservation District [ACFCWCD] or other public
agency legally responsible for certain watercourses, then the responsibility for enforcing the
provisions of this Cl~apter may be assigned to such agency (through contract or
agreement executed by the C~ty and such agency) with respect to those watercourses for
which they have accepted maintenance.

5. Construction end Apl~iCet~on

This ordinance shall be construed to assure consistency with the requirements of the federal
Clean Water Act end acts emendatory thereof or supplementary thereto, applicable
implementing regulations, end NPDES Permit No. CA0029831 end any amendment, revision
or reissusnce thereof.

6. Severebility and Validity

If any portion of this ordinance is declared invalid, the remaining porbons of this ordinance ere
to be considered valid.

7. Taking

The Pro~sions of this ordinance shall not operate to depr~ve any landowner of substantially
ell of the market value of his/her ~’operty or otherwise constitute an unconstitutional taking
without compensation. If application of this ordinance to ¯ specific project would create e
taking then pursuant to the ordinance the [City Council] may allow additional land uses, but
only to the extent necessary to avoid ¯ taking. Such uses shall be consistent with end carry
out the purposes of this ordinance ee stated in section 2 above.

8. Effective Date

This ordinance w;ll take effect 30 days from the date of passage, end shall be published
following passage es required by the Government Code.
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Article II

Discharge RegulaUons and Requlrement~

9. Discharge of Pollutants

The discharge of non-storm water discharges to the City storm sewer system is prohibited.
All discharges of material other than storm water must be in compliance with a NPDES permit
issued for the discharge (other than NPDES permit No. CA0029831).

9.1. Exceptions to Discharge Prohibttiort

The following discharges ere exempt from the prohibition set forth in Section 9 above.

S. 1.1. The prohibition on discharges shall not apply to any discharge regulated
under a National Pollutant Discharge Elimination System (NPDES) permit issued
to the discharger and administered by the State of Califomis under authority of
the United States Environmental Protection Agency, provided that the
discharger is in full compliance with all requirements of the permit end other
applicable laws or roguleticx,~.

9.1.2. Discharges from the following activities will not be considered a source
of pollutants to waters of the United States when properly managed, water
line flushing and other discharges from potable water sources, landSCape
irrigation and lawn watering, irrigation water, diverted stream flows, rising
ground waters, infiltration to ssparste Storm drains, uncontaminated pumped
ground water, foundation and footing drains, water from crawl space pumps,
sir conditioning condensation, springs, individual residential car washings, flows
from riparian habitats and wetlands, dechlorinated swimming pool discharges
or flows from fire fighting, end accordingly are not subject to the prohibition on
discharges.

10. Discharge in Violation of Permit

Any discharge that would result in o~ contribute to s violation of NPOES Permit No.
CA0029831, attached to this ordinance as Attachment A, and any amendment, revision or
reissuence thereof, either separately considered or when combined with other
discharges, is prohibited. Liability for any such discharge shall be the responsibility of the
person(s) causing or responsible for the discharge, end such persons shall defend,
indemnify and hold harmless the City in any administrative or judicial enforcement action
relating to such discharge.

1 1. Illicit Discharge and ,licit Connections

It is prohibited to establish, use, maintain, or continue illicit drainage connections to the City
storm sewer system, and to commence or continue any illicit discharges to the City storm
sewer system. This prohibition is expressly retroactive end applies to connections made in
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the pest, regardless of whether made under e permit o~ other euthorization or whether
permissible under the law or practices eppllceble or prevailing at the ~Ime
of the connection.

12. Reduction of Pollutants in Storm Wet~’

Any person engaged in activities which will or may result in pollutants entering the City storm
sewer system shell undertake all practicable meosures to reduce such polluter,re. Examp4es
of such activities Include ownership and use of facilities which may be ¯ source of I~lutsnts
such as perking lots, gasoline ststior~, indusUiel facilities, commercial facilities, ~tores
fronting city streets, etc. The following minimal requirements shall apply.

No person shall throw, deposit, leave, maintain, keep, or permit to be thrown,
deposited, placed, left or maintained, any refuse, rubbish, garbage, or other discarded
or abandoned objects, articles, end accumulations, in or upon any st~est, alley,
sidewalk, storm drain, inJet, catch basin, conduit or other drainage stnJcturas, busine~
place, or upon any public or pdvats lot of land in the City, so that the same might be
or become e pollutant, except in containers or in lawfully established dumping grounds.

The occupant or tenant, or in the absence of occupant or tenant, the owner, lessee,
or proprietor of any real property in the City of        in front of which there is a
paved sidewalk shall maintain said sidewalk free of dirt or litter to the rnax~mum extent
practicable. Sweepings from said s~dewalk shall not be swept or otherwise made or
allowed to go into the guttsr or roadway, but shall be disposed of in re¢eptscle~
maintained on said reel property as required for the disposal of garbage.

No person shall ~row or deposit litter in any fountain, pond, lake, stream or any other
body of water in a park or elsewhere within the City.

12.2. Stsndard for Parking Lots end Sire,at SUuctwe~

Persons owning or operating a parking lot, gas station pavement or s~milsr stnJctura
shal~ clean those structures as frequently end thoroughly as practicable in e manner
that does not result in discharge of pollutants to the City storm sewer system.

12.3. Best Management Practices for New Developments and Redevelopments

Any construction contractor performing work in the City shall endeavor, whenever
possible, to provide filter materials at the catch basin to retain any debris and dirt
flowing in to the City’s storm sewer system. The ~Director of Public Works] may
establish controls on the volume end rate of storm water runoff from new
developments and redevelopments as may be appropriate to minimize the discharge
and transport of pollutants.
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12.4. Notification of Intent and Compliance with General Permite

Each industrial discharger, discharger associated with �onstn~ctJon activity, or other
discharger, described in any general storm water permit eddreseing such discharges,
as may be adopted by the United States Environmental Protection Agency, the State
Water Resources Control 8card, or the California Regional Water Quality Control Bo~rd,
San FrencLsco Bay Region, shall provide notice of intent, comply with, and tJriderteke
all other activities required by any general storm water permit applicable to ~uch
discharges.

Each discharger identified in an individual NPDES permit relating to storm water
discharges shall comply with and undertaks all activities required by such permit.

12.5. Compliance with Bast Iv~negemant Practices

Where best management precticas guidelines or requirements have bean adopted by
any federal, State of California, regional, and/or city agency, for any activity,
cperefion, or facility which may cause or contribute to storm water pollution or
contamination, illicit discharges, endlor discharge of non-storm water to the store1
water system, every Person undertaking such activity or operation,
operating such facility shall comply with such guidelines or requirements [as may be
identified by the Director of Public Works].

13. Watercourse Protection

Every person owning Woperty through which a watercourse passes, or such person’s lessee
or tenant, shall keep and maintain that pert of the watercourse within the property reaaor~bly
free of I~ash, debris, excessive vegetation, and other obstacles which would pollute,
contaminate, or significantly retard the flow of water tl~ough the watercourse; shell maintain
existing privately owned structures within or adjacent to s watercourse, so that such
structures will not become a hazard to the use, function, or physical integrity of the
watercourse; and shall not remove healthy bank vegetation beyond that actually necessary
for said maintenance, nor remove said vegetation in such
vulnerability of the watercourse to aragon.

No person shall commit or cause to be committed any of the following acts, unless e written
permit has first been obtained from the [Director of Public

13.1. Discharge into or connect any pipe or channel to

13.2. Modify the natural flow of water in a watercourse;

13.3. Carry out development within thirty feet of the center line of any creek or
twenty feet of the top of ¯ hank;

13.4. Deposit in, plant in, or remove any material from e watercourse including its
banks, except as required for necessary maintenance;
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watercourse;13"6" Construct,or alter, enlarge, connect to, change, or remove any structure in

13.6. Race any loose or unconsolidated material along the side of or within
watercourse or so close to the side as to cause ¯ diversion of the flow, or to cause
probability of ~uch materi~l being carried sway by storm waters passing through mJch
watercourse.
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Article III

Inepec~on and Enforcement

14. Authority to Inspect

Whenever necessary to make an inspection to enforce any of the provisions of this Chapter,
or whenever an authorized enforcement official has reasonable cause to believe that there
exists in any building or upon any premises any condition which constitutes a violation of the
provisions of this Chapter, the official may enter such building or premises at all reasonable
times to inspect the same or perform any duty imposed upon the official by this Chapter;
provided that (i) if such building or premises be occupied, he or she shall first present prol~’
credentials and request entw: end (ii) if such building or premises be unoccupied, he or she
shall first make a reasonable effort to locate the owner or other persons having charge or
control of the building or premises and request entry.

Any such request for entry shell state that the property owner or occupant has the right to
refuse entry end that in the event such entry is refused, inspection may be made only upon
issuance of a search warrant by ¯ duly authorized magistrate. In the event the owner end/or
occupant refuses entry after such request has been made, the official is hereby empowered
to seek assistance from any court of competent jurisdiction in obtaining such entry.

Routine or area inspections shall be based upon such reasonable selection processes as may
be deemed necessary to carry out the objectives of this ordinance, including but not limited
to random sampling and/or sampling in areas with evidence of storm water contamination,
illicit discharges, discharge of non-storm water to the storm water system, or similar factors.

14.1. Authority to Sample end Establish Sampling Devices

The City shall have the dght to establish on any property such devices Is are
necessary to conduct sampling or metering operations. During ell inspections as
provided herein, the official may take any samples deemed necessary to lid in the
purs~t of the inquiry or in the recordation of the activities onsita.

As soon as any person in charge of e facility or responsible for emergency response
for a facility has knowledge of any confirmed or unconfirmed release of materiels,
pollutants or waste which may result in pollutants or non-storm water discharges
entering the City storm sewer system, such person shall take ell necessary steps to
ensure the discovery and containment end clean up of such release end shall notify the
City of the occurrence by telephoning end confirming the nol~fication by
correspondence to

14.3. Requirement to Test or Monitor

Any authorized enforcement official may request that any person engaged in any
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¯ ctiv~/and/or owning or operating any facility which may cause or contribute to storm
water pollution or ¢~ntaminetion, Illicit discharges, and/or discharge of non-storm
wetsr to the storm water system, undertake such monitoring activities and/or armlysas
end furnish such reports ms the official may specify. The burden, including costs, of
these activities, ~rmlyses and reports shall beer a reasonable raletior~,ship to the need
for the monitoring, ermlysas end reports end the benefits to be obtained. The recipient
of such request shall undertake and provide the monitoring, analyses and/or report~
requested.

15. Violations Constituting Mledememr~x~

Unless otherwise specified by ordinance, the violation of ~ny provision of this Ch~ptsr, or
failure to comply with any of the mandatory requirements of this Chapter shall constitute
misdemeanor; excel)t that notwithstanding any other Wovisio~,s of this Chapter, any such
violation constituting a misdemeanor under this Chapter may, in the discretion of the enforcing
authority be charged end prosecuted ~ an infr~=tion.

16. Violations Constituting Infllc’d~ns

Any person violating or failing to comply with any of the following provisions of this ordinance
shall be guilty of on infraction, which shall be enforced end pun;shable in the mannel’
prescribed by the Penal Code and the Government Code of the State of California or abated
as ¯ nuisance as provided herein:

17. Penalty for Violabon

Upon. conviction of a misdemeanor, m person shall be subject to payment of
Jmpr.sonment, or both, not to exceed the limits set forth in California Government Code
Section 36901.

Upon conviction of an infraction, a person shall be subject to payment of e fine, not to exceed
the limits set forth in California Government Code Section 36900, After ¯ third conviction
for ¯ violation of the same provision subsequent violations within e twelve (12) month period
may be charged as a misdemeanor.

18. Continuing Vlolal~on

Unless otherwise provided, a person, firm, corporation or organization shall be deemed guilty
of a separate offense for each and every day during any portion of which
Chapter is committed, continued or permitted by the person, firm, corporation or organization
and shall be punishable accordingly Is herein provided.

19. Concealment

Causing, permitting, aiding, abetting or concealing a violation of any provision of this Chapter
shall constitute e violation of such provision.
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20. ACts Potentially Resulting in Violation of Federal Clean Water Act and/or Porter-Cologne
Act

Any person who violates any provision of ~is Chapter, any proviadon of any permit issued
pursuant to this Chapter, or who discharges waste or westewater which causes pollution, or
who violates any cease end desist order, prohibition, or affluent limitation, may also be in
violation of the federal Clean Water Act andlor Porter-Cologne Act and may be subject to the
sanctions of those Acts including civil and criminal penalty. Any enforcement ect~on
authorized under this Article should also include notice to the violator of such potential

21. Violat~one Deemed e Public Nuisance

In addition to the penalties hereinbefore provided, any condign caused or permitted to exist
in violation of any of the provisions of this Chapter is e threat to the public health, safety and
welfare, and is declared end deemed a nuisance, end may be summarily abated and/or
restored by any authorized enforcement official, and/or civil action to abate, enjoin or
otherwise compel the cessation of such nuisance may he taken by the city attorney.

The cost of such abatement and restoration shall be borne by the owner of the property and
the cost thereof shall be a lien upon and against the property and such lien shall continue in
existence until the same shall be paid. If the lien is not satisfied by the owner of the property
within three (3) months after the completion by the authorized enforcement official of the
removal of the nuisance and the restoration of the prepare/ to its original condition, the
property may be sold in satisfaction thereof in a 5ks manner as other real property is sold
under execution.

constitutes a seasonal end recurrent nuisance, the City Counc,If ~olat~onof this Chapter
shall so declare. Thereafter such sesso~al and recurrent nuisance shall be abated avery year
without the neces.,dty of any further hearing.

22. California Code of Civil Pfocedure Section 1094.e

The provia~ons of Section 1094.6 of the California Code of Clan1 I~ocedure are applicable to
)udicial review of City decisions pursuant to this Chapter.

23. Civil Actions

In addition to any other remedies provided in this section, any violation of this section may
be anf(xced by civil action brought by the C~ry. In any such action, the City may seek, and
the Court shall grant, as appropriate, any or all of the following remedies:

(1) A temporary and/or permanent Injunction.

(2) Assessment of the violator for the costs of any investigation, inspection, or
monitoring survey which led to the establishment of the violation, end for the
reasonable costs of preparing and bringing legal action under this subsection.
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from(3) Coststhe violalJon.incurred in removing, correcting, or tarmirmting the adverse affects resulting

(4) Compensatory damages for lose or destruction to water quality, wildlife, fish and
aquatic life. Asee. sements under this subsection shall be I~id to the City to be used
exclusively for costs aseociatad with monitoring and establishing ~orm Wltlr
di~charge pollution cannot syl~aml end/or implementing or enforcing the prov~Jorm
of tNa ordinance.

Enfomement Powers24. Administrative

In addition to the other enforcement powers and remedies establishad by this ordinance, any
authorized enforcement official has the authority to utilize the following admin~l~atJve
remedies.

24.1. Cease and De,st Ordel

When an authorized enforcement official finds that a discharge has taken place or is
likely to take place in violation of this Chapter, the official may issue on order to cease
and desist such discharge, or practice, or operation likely to cause such discharge and
direct that those parsons not complying shall: a) comply with the requirement, b)
comply with a time schedule for compliance, and/or c) take appropriate remedial or
preventive action to prevent the violation from recurring.

24.2. Notice to Clean

Whenever an authorized enforcement official finds any oil, earth, dirt, grese, weeds,
dead trees, tin cans, rubbish, refuse, waste or any other matadal of any kind, in o~
upon the sidewalk abutting or adjoining any parcel of land, or upon any parcel of land
or grounds, which may result in an increase in pollutants entering the City storm sewer
system or e non-storm water discharge to the City storm sewer system, he or she may
give notice to remove such oil, earth, dirt, grass, weeds, dead trees, tin cans, rubbish,
refuse, waste or other material, in any manner that he or she may reasonably provide.
The recipient of such notice shall undertake the activities ~s described in the notice.

25. Authority to Arrest or Issue Citations

officials shall have and ere hereby vested with the authority to arrestAuthorized enforcement
or cite any parson who violates any Section of this Code in the manner provided by the
California Penal Code for the arrest or release on citation of misdemeanor infractions as
prescribed by Chapter 5, 5c, end 5d of TitJe 3, Part 2 of the Penal Coda (or as the same may
be hereinafter emended).

Such authorized enforcement officials or employees may issue a citation and notice to appear
in the manner prescribed by Chapter 5c of Trtle 3, Part 2 of the Penal Code, including Section
853.6 (or as the same may hereafter be amended). It is the intent of the c~y council that the
immunities prescribed in Section 836.5 of the Penal Code be applicable to public officers or
employees or employees acting in the course and scope of employment pursuant to this

ORDINANCE NO.~, PAGE 13
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Chel:~ter.

lBail for infractions shall be Is set by r~olution of th~ C~y CounciL]

26, Remedies Not

Remedies under this Article ere in addition to end do not supersede or limit eny end
remedies, civil or cflminal. The remedies provided for herein shall be cumulatlv~ and not

ORDINANCE NO,~, PAGE 14
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Coordination wKh Other Programs
1,

27. Coordination with Hazardous Materiels Inventory end Response Program

The first revision of the business plan for any facility subject to the City’s hazardous matedal~
inventory and response program shall include a program for compliance with this Chapter,                 ~/
including the prohibitions on no~-storm water discharges and illicit discharges, ~ the
requirement to reduce storm water pollutants to the maximum extent practicable.                        ~

MAYOR OF THE CITY OF

ATTEST:
CITY CLERK

ORDINANCE NO.~, PAGE
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V
Appendix I

L
Example Enforcement Protocols And Guidelines

11 Alameda Countywide Clean Water Program IACCWP) - Minimum
Enforcement Protocol, January, 1994

2} ACCWP - Revised Protocol for Reporting Enforcement Activities,
February 8, 1996

3) San Mateo Countywide Stormwater Pollution Prevention Program -
Guidance on Enforcement Options for Illicit Discharges end
Industrial/Commercial Business Stormwater Pollution Violations

4) Fairfield-Suisun Urban Runoff Management Program - Enforcement
Guidance for Storm Water Discharge Ordinance Violations, July 1995

5) City of San Jose - Notice of Violation Letter and Request for Corrective
Action

./
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V
Clean Water Program
A Cold.Urn of ~ A~                                                    t

To: ACCWP Mansgemem Comm~ee

From: Industri~l & lllici~ Discharge Control Subcommi~ee                                       ~

The Su0committee recommends ~he following breakdown of ACCWP follow-                         ~
up/enforcemem activities for re~oning to ~he Reg~onal Board. A~er some discussion, the
Subcommittee ~ec~ed no~ to incluUe in ~he counwwide Drotocol, s~ecific time schedulea
for follow-u0 activities (e.g., wnt~en response, re-~ns0ec~on, e~c.) aince ~n acceptable time
to res0ond w~ll va~ on ~ case by case bas~s Uepending on ~he complexity of the s~te and
the severity of ~he im~acL However, it is understood th~ ACCWP agencies will escalate
~he level of enforcemen~ until compliance is ~chieved. The Subcommi~ee agrees that this
is ~ minimum proceOure anO does no~ prevent s municipality from skipping phases for
more serious problems, ~s appropriate.

PROTOCOL FOR REPORTING ENFORCEMENT ACTIVITIES

Level I Enforcement (Warnings) Includes verbal notice to the facility owner/operator that Is
documented on the inspection form. This could also include a written informational letter
to the facility owner/operator to follow-up inspection findings. A time frame to correct the
identified problem should be specified based on the severity or complexity of the problem.

Level II Enforcement (Administrative Actions) Similar to Level I but with a more
structured/formal notice or process. This includes a Notice of Violation, Cease end Desist
Order, Order to Abate, Notice to Clean or any other similar notification outlined in the
municipality’s storm water ordinance that identifies a problem, requires correction or
abatement but does not assess fines. A time frame to correct the iclentified problem will
be based on the severity or complexity of the problem.

Level III Enforcement (Administrative Actions With Rne and/or Cost Recovery) Fine(s) ere
assessed administratively and/or the municipality’s abatement costs ere recovered.

Level IV Enforcement (Legal Actions} Includes any action taken by the municipality that
brings the facility into the cour~ system (e.g., Citation, Court Action, etc.).

P. ~AL69~3~E;NFORCE
EOA, Inc.          I ....

February 8, 1996
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The Indusu’ial & Illicit Discharge Control Subcommit~e and lair the Management Commined adopted
the following Minimum Enforcemens Protocol at its respe~ive December meetings. The enforcement
prowcol is derived from several existing ACURCWP documents described below. The protocol will be
included in the next update of the Industrial and ~rcial Busiaes~ In~peclor~ Tra~ng Manual.

Minimum Enfor~ment Pro/oc~

To help reach the ACURCWP’s goal of handling swrm water discharge violations equitably md
consistently t2u’oughout the County, the l~dus~’ial & Illicit Discharge Conu’ol Subcommittee
(Subcommittee) and Management Commit,,’e have adopted the following four-pha~d enforcement

procedure:

I. Warning Notice - Issue for anticipated violations due to poor housekeeping or management
practices. A veYoal warning is considered a warn~g notice. Appropriate BMP(s) may be
recornmended to prevent viol~on. Facility should re~ive the results of the inspection within
seven calendar days. A follow up inspoc~on may be �onduced within four weeks a.s the
inspoc~r feels approprim.

If. Informal Viol~tion - Issue for minor violations. The facility operator shall respond within
u~n days of receiving inspection results with the following information: the cause of th~
violation, corrective ac~ons being taken, and date anticipat~ for corrective action to be
completed. A follow up inspection is conduced within 4,5 days of initial inspection. If
violation persists, issue formal violation or begin legal action as the inspoctor feels
~ppropriate.

III. Formal Viol~fion - Issue for major violations or if the response to informal violation is
inadequate. Facility operator shall respond within ten days of receiving the form~ viol~ion
with the following information: cause of the violation, corrective ac~.ions being taken, and
date anticipated for corrective action to be comple~:l. If the formal violation is issued
because corrective actions for an informal violation were inadequate, the facility operator shaJl
submit a revised complianc~ schedule within fifteen calendar days of receiving the form~
violation. Follow-up inspection is conduczed within 45 days afar the facility was last
inspected. If the violation is not corrected, refer to city anorney or County Dis~ct am~rney.

IV. Legal Action - Failure to respond to previous violation notices should be referred to city
m~rney or County District ~mey.

This enforcement protocol ~ previously outlined in three ACURCWP documents:
Procedures, Qua/JJ~cat~ons and Stand~d.s for Conducting Industrial Inspect~ons for t~e ACTIRCWP
(EOA, October 1991), Fiel~ ManuaL" l~¢~t Discharge ldent~/icatwn and E.Zinu’nation Program (WCC,
May 1992), and Industrial ~ Commer¢ia~ Bus~nezs lnspector~ Training Mam~t (EOA, July 1993).

The Subcommittee agrees that this is a minimum procedure and does not prevent a municipality from
sidpping phases for more flagrant problems, as appropriate. The inspec~r should also be ~w-are that
other regulatory agencies may need to be contacted if a fomuJ viol~on is issued. The Subcommitme
will review the four.phased approach by December 1994 to determine if additiona~ or more specific
guideline.s ar~

EOA, Inc.
~’~ January 1994
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San Meteo Countywide Stormweter Pollution Prevention Progrem
Guidance on Enforcement Options for Illicit Discharges end Industr~si/Commercial Business
Storm Water Pollution Violations

Enforcement Action                         Description

I Warning Notice Issue for anticipated violations due to poor housekeeping or
management practices. A verbal warning is considered a
warning notice.
Appropriate BMP(s) may be recommended to prevent violation.
Facility should receive the results of the inspection within seven
calendar days.
A follow up inspection may be conducted within four weeks as
the inspector feels appropriate.

II Informal Issue for minor violations.
Violation The facility operator shall respond within 14 calendar days of

receiving inspection results with the following information: the
cause of the violation, corrective actions being taken, and date
anticipated for corrective action to be completed.
A follow up inspection is conducted or an alternate method of
self-reporting of �ompletion of �orrective measures by violator
is completed within 45 days of irdtial inspection. If violation
persists, issue forma~ violation or begin legal action as the
inspector feels appropriate.

111 Formal Issue for major violations or if the response to informal violation
Viola~on is inadequate.

FacJliw operator shall respond within 14 calendar days of
receiving the formal violation with the following information:
cause of the violation, corrective scions being taken, end date
anticipated for corrective action to be completed.
If the formal violation is issued because corrective actions for
an informal violation were inadecluate, the facility operator shall
submit a revised compliance schedule within fourteen calendar
days of receiving tt~e formal violation.
A follow-up inspecl~on is conducted or an alternate method of
self-reporting of completion of �orrecl~ve measures by violator
.s completed within 45 days of previous facility inspection. If
the violation is not corrected, refer to city attorney or County
District attorney.

IV Legal Action Failure to respond to previous violation notices should be
referred to city attorney or County District attorney. All
potential legal actions will be reviewed by the County
Environmental Health and the Distr~ct Attorney for possible
violations of Hazardous Waste and Hazardous Materiels
regulations.
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Industrial/Commercial Business Storm Water Pollution Vlolationl

E~FORCF.~EHT OPT’IONS
VIOLATION

June 9, 1994               i

R0035228



V
Fairfield-Suisun Urban Runoff Management Program                       ~

Enforcemen! Guidance for Storm Water Discharge Ordinance Violations

Enforcement                       Description L
Act/on

I Waning Notice bsue for conditions that may result in violations due to poor
housekeeping or poor management practices.
Appropriate BMP(s) may be recommended to prevertt violation.
F¯cillty should receive the written results of the inspection with
~even (7) calendar days. Facility operator shall take all
reasonable steps to comply with recorru’nendatiom of lmpectto~
within seven (7) calendar days.
A tollow-up inspection may be conducted wilJ’dn tour (4) week~ as
the inspector feels appropriate.

II Minor Violation Issue/or minor violations. Minor violations are first time spills ot
small quantities (under one gallon for most products), ~ailure to
implement ¯ppropriate BMP’s as defined by the FSURMP ¯tier
receiving a warning notice, or other minor infractions qhat have
limited impact on the storm dr¯inage system and the e~vironment.
The facility operator shall respond within 14 calendar day~ of
receiving inspection results with the following information: the
cause of violation, corrective ¯ctions taken, and date anticipated
for corrective action to be completed.
A follow-up bmpection b conducted oran alternative method of
¯ ei/-reporfing of completion of corrective measures by viol¯tot b
completed within 45 days of tnJUai inJpecHon. 1/violation
persists, iSsue major violation or begin legal ¯ction as the inspector
feels ¯pprol~riate.

Ill Major Violation Issue for major violations or if the response to minor violation b
inadequate as determined by the PSURMP. Major violations are
all others not addressed by ¯ warning notice or minor violation.
Facility operator shall respond within 14 days of receiving the
formal violation with the following information: cause of the
violation, corrective actions being taken, and date anticipated for
corrective action to be completed.
if the major violation notice iS issued because corrective ¯cfions for
¯ minor violation were inadequate, the facility operator shall
submit ¯ revised compliance schedule within fourteen calendar
days of receiving the formal violation.
A follow-up inspection b conducted or an alternative method of
self-reporting of completion of corrective mea~ure~ by viol¯tot iS
completed within 45 days of previous facility i~pection, l/the
violation is not corrected, refer to Sewer District’s Attorney.

IV Legal Action Failure to respond to previous violation notices should be referred
to the Sewer Dis~ct’j Attorney or the Solano County District
Attorney. All potential legal actions will be reviewed by the
Solano County Department of Environmental Management and the
Sol¯no County Environmental Crimes Task Force for possible
additional violations of Federal, State, or local laws.

Update: 7/21/95
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Fairfleld-Suisun Urban Runoff Management Program
Enforcement Guidance

i Inltill

to                          Violation Violation

Notice Violation Violation

Condition J WitJ’uin WithinW/114 da~/ 14 da~ 14 days

Report or Violation

w/i 28 da~ w/i 45 days w/i 45 days

Re~-~

ISSUe Notice I
ln|tiate

Compliance
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CITY OF SAN JOSI , CALIFORNIA

4 NORTH SECOND STREET. SLffrE B75 ENVIRONMENTAL V
SAN JOSE, CALIFORNIA 95113 SERVICES DEPARTMENT

FIxPh°neNumb~r Number (408)(408)271.3186277"5970
Envi(onmental Enkxc~rnent Oiv~ton

0

L
,,DATF.~

((FACILITY NAME),       ..                                                                            "/
(,STREET #,, (,STREET NAME),
,<CITY,,((STATE,~,,(ZIP~
,,SIC CODE,~

Dear ,,ATTN>~,

Your cooperation in helping our department conduct the Non Point Source
Facility inspection of your business on (,INSP. DATE, was appreciated.

During the inspection violations were observed as indicated on page one oq

~the attached Facility Inspection Audit Form. You are required to correct the~el
~violations as described on page two of the Audit Form by no later than ~
ID_A.T.F~. Please send me a brief letter de~cribing how the violations have been, or[
~will be corrected, within 30 days of receipt of this notice.            /

As a continued service to you and the community we may be re-inspecting your
facility at least anually and may perform a follow-up inspection related to the current
audit before then. We are committed to providing assistance in the identification and ielimination of sources of storm water pollution.

I want to emphasize again how much our department appreciates your
cooperation. We want to do all we can to help you meet RWQCB requirements while
minimizing any negative impacts on your business.

if you have any questions regarding this process please call me at (408) 277-5970.

Sincerely,

,,INSPECTOR NAME~
Code Enforcement Inspector !!

217-NP.WPS
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CITY OF SAN ,lOSE VESD/E’NVIRONMENTAL ENFORCEMENT DIVISION
NON POINT SOURCE FACILITY INSPECTION AUDIT FORM

OCONTINUATION SH E~’T I

SECTION ’7.0 INSPIr~"rION .~UMMARY
L

F.eilil7 N.me:

[

tm|pectJon Dete:

*’-: ~’:0o,~ -,~:0.,. 1
~UMI’I’IA f~"l~ 2

ITEM AREA, OF CONCE:RN R£M£DIAI. ACTIONS R£QUIRE:D OR RE, CO~MI~.ND,~TIONS DATE:NO.

Re-inspection Date: To be Scheduled

Inspector Signature: J. Mutthews
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V
Appendix J    0

Lists And Samples Of Educational Outreach Materials

1) Excerpts from the California Stormwater Quality Task Force, Public
Information/Participation Subcommittee, Storrnweter Resource Guide,
January 1996.

2) Outreach to Vehicle Service/Automotive Repair Shops

3) Outreach to Restaurants and Food Industries

4) Introduction Letter to Businesses (City of San Jose)

5) Business Survey Form (City of Richmond)

6) Fact Sheets on BMPs (ACCWP and City of Richmond)

7) Business Newsletter (Union Sanitary District)
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California V

WOTF 0

Public Information/Public Participation
SUBCOMMITTEE

STO~i~i~ATER
RE$OUP~CE GUIDE

A Lisling of Moleriols and Informotion Avoilob o in

~
ColiFornio Iieloling Io Slormwoter ond Wolers~ed Monogemenl

r

January 1996
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Name of Agency Ai~,meda Countywide Clean
Document Type Commercial/Business Oumch
Document Title "Auto Radiator Servie~ and Fishing", "Auto Wrtcking tnd Fishing", and "Auto Body Repair

and Refinishing and Fishing"
Author Altrneda Countywide Clean Water
Abstra~ Three different m-fold BMPs brochures for |uto rtLttcd indu.tt~es that target auto Ix’pair and

restoration, auto wrecking and auto radiator shops. Thes~ broc, hur~ explain how each ofth~
shops contribute to

Contact Shtron Gosselm
Alameda Countywide Clean Wrier Prol~n
95 ] Turner Court, Room 300
Haywtrd, CA

Name of Agency Alameda Countywide Cl~n W~t~"
Document Type Commerciai/B~inets
Document Title "General Indu.~’ial Best Management Practices" Booklet
Author Altrneda Countywide Clean Wat~ Program
Abreact The "Best Management Practices for Indu.~’ial Stormwamr Pollution Conu’~|" bookI*t

explains the meaning of urban runoffand suggests many ways to help control it. The 21- pile
brochurt offer~ rtcommended BMP~ for norm wal~. pollution prtvention and ~dvt-ced
BMPs and ~t~u~ ~ont~ola for gen~r~ i~dmtry.

Contact Sharon Gos.~lin
Alameda Counn/wide Clean
951 Turner Court, Room 300
Hayward, CA 94~45
(510) 670-6~t?

76
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V
Name of Agency Alameda Countywide C3ean Wa~" Prolrlm
Document Type Commercial/Business Oua’e.ach
Document Title "Best Management Practices for Mu~.icipa~, Industrial/Commercial, Construe-t/on"
Author Alan~eda Countywide Clean Water Progr~n
Absmact BMPs information for various workshops tar~etms indust~, �ons1~ctioo, development,

municipal maintenance and
Coe~-,-t Sharon Gosse|in

Alameda Countywide Clean Waler
951 Turner Court, Room 300
Hayward, CA 94544

Name o~" Agency Alameda Count’y’wide Clean Ws~r Pru~Im
Doc~nent T.vpe Commercial/Business Oulrear.h
Document Title "Blueprint for a Cle.~’~ B~y"
Author Bay Ar~a Stormwater Management Agencies A~,~ociadon
Abs~’act Ten-page booklet provides Bes~ Management Practices to prevent stormwater pollution ~’om

constz’uction-related activities. It has been developed as a resource for all general �ona’actors,
home builders, and subconu’acwrs workins on co~Iruction sites.

Contact Geoff Bmsseau
5 ] 8 Cenlz’al Ave.
Menlo Park, CA 94025-2S0"/
(4 ! 5) 322-30?0

Nune of Agency Alameda Countywide Clean Water Program ~
Document Type Commercial/Business Outreach
Document Title "Clean It P.Jght!" Restaurant BMPs Poster
Author Alameda Countywide Clean Water P~gmm
Absmact l’he "Clean It Right!" BMPs Poster explains urban runoff’pollution and offers alterna~ves to Dw~

ho.ardous activities that may be happening in restaurants, from the inside out.
Contac~ Sharon Gosselin

Alameda Countywide Cl~an Wa~.r Program
951 Turner Court, Room 300 r~ ~
Hayward, CA 94544
(5 ! 0) 670-6~47 ~

Name of’Agency Alameda Count3/wide Clean Water Pm~ram ~I
Document Type CommercialfBusiness Out~.ach
Document Tide V~nous 8MPs Out~-each F1yer~ for Industry
Author Alameda Countywide Clean Water P/t)gram
Absmact BMPs ouu-each flyers for various industries (restaurants, indus1~’iaJ and �ommercial

businesses, and contractors) that expla,,~ urban runoff. Flyers explain that daily activities are
one of’the causes of tu’ban nmoffpollu~on and sires simple alternazives ~o prevent it.

Contact Sharon Gos~elin
Ala.-neda CountTwide Clean Water Pro~am ~/
95 ! Turner Co~u’~, Room 300 I" - "
HaywaJ’d. CA 94544 !
(5 lO) 6"/0-6547 _
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V
Name of Agency Alameda Countywide Clean Warm’ Program O
Document Type Commereial/Busmess Oul~’elch

LDocument Title "Adopt-A-Creek!Adopt.A.Spo~"
Author Alameda Countywide Clean Water Program
Absu-act The Adopt-A-Creek/Adopt-A.Spot is a program developed by the Public Works Agency to

encourage and assm individuals, neighborhood ~roups, civic organiz~ons and businesses to
play an ac~ve role in beautifing and maintaining their neighborhoods, creeks and flood

1
con~ol channels.

Contact Shaxon Gosselin
Alameda Countywide Clean W~er F~

2
951 Turner Court, Room 300
Haywa,-d, CA 94544
(510) 670-6547

Name of Agency Bay Ate..a Stormwater Management Agencies Association (’BASMAA)
~ent Tit~e "Bluepnnt For a Clean Bay"
Document Type Commercial/Business Outreach
Author BASIVIAA (adapted ~’om San,, Clara Valley program version)
Abstract Booklet which provides guidance on BMPs to prevent storm water pollution f~)m �o¢~ruction

related activities. Audience is general, sub-contractors and home builders.Conr, act Geoff Brosseau
BASMAA.
2 I01 Webster St., Suite 500
Oakland, CA 94612
(510) 2S6,.0615

Name of Agency Bay Area Stormwater Management Agencie~ Association (BASMAA)
Document Title "Your Shop Can Make a Difference:"
Document Type Commercial/Business Out~tch
Au~,~)or Bay Area Pollution Prevention Group
Absu-act Booklet which highlights specific activities and BMPs. Provides BMPs for vehicle

maintenance/service facilities. This booklet was based on a review of eight BMPs documents
developed and used by stormwater and wastewater agencies in the San Francisco Bay Area.

Contact Geoff Brosseau
BASMAA
2101 Webster SL, Suite 500
Oakland. CA 94612
(510) 256..0615

Name of Agency Bay Area Stormwater Management Agencies Assocmion (’BASMAA)
Document Title "Changing Oil and Other Fluids"
Document Type Commer~:iai/~usiness Ouu’each
Author Bay ~ Pollution Prevention Group
Abstract Pamphlet which highlights specific ~idelines, BMPs and practices for vehicle

maintenance/service facili~es which would le~:l ~o s cleaner Bay. Provides refen-ai telephone
humbert. Accompanies the bookl~ "Yore" Shop Can Make ,, Diff~ence!"

Contact Geoff Brosse~u
BASMAA

Webs,  st, s.ite
Oakland, CA 94612
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Name of Agency Bay Area Stormwmer Management Agencies Associazio~ (BASMAA)
Document Title "Washing Cm and Othm"
Document Type CommerciaF~usmess Ou~ch
Author Bay Area Pollution Prevention Group
Abs~act Pamphlet which highlights sp~:if~ guidelines, BMPs and practices for vehicle

maintenance/service facilities which would lead to a cleaner Bay. Provides rtferr~J telephone
numbers. Accompanies the booklet, "Your Shop Can Make ¯ Difference!"

Contact Geoff Bross~u
BASJVL~
2101 Webster St., Su~ 500
Oakland, CA 94612
(510) 256-0615

Name of Agency Bay Area Stormwater Management Agencies Association (BASMAA)
Document Title "Body Work"
Document Type ¢ommer~iaLrBusiness ~
Author Bay Area Pollution Prevention Group
Absu-act Pamphle~ which highlights sp~:ific guidelines, BMPs and pr~cos for vehicle ~_~

maintenancedservice facilities which would I~d to a cleaner Bay. Provides referral t~lephone
numbers. Accompanies the bookl~ "Your Shop Can Make a Differonce!"

Contact Geoff Brmse.au
BASlvLAA

Oakland, CA 94612
(5 I0) 2~’~0615

Name of Agency Bay Area Stormwater Mmlagemmt Agenci~ As~i~ion (BASMAA)
Document Title "Kee~mg a Clean Shop"
Document Type Commercial/Business Otmear.h
Author Bay Are.I Pollution Prevention Group
Abstract Pamphlet which highlights specific guidelines, BMPs and practice~ for vehicle

main~nanceiservice facilities which would lead to ¯ cleaner Bay. Provides referral t-qephone
numbers. Accompanies the booklet, "Your Shop Can Make e

Contact Geoff Brosseau
BASMAA
2101 Webster St., Suit~ 500 r -
Oakland, CA 94612
(510) 256-0615

79
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Name of Agency G~-dena (City)
Document Type Commercial~3usiness Ouu’e~ch
Document Title "Solutions to Pollution, Consn’ucUon Industry Tips"
Author City of G~rdena
Abstract Handout targets �onso’uction industry and provides inso’uction on proper site maintenance and

legal disposal practices. Differentiates be~,een s~orm drain and
distributed through Gm’dena’s business licensing process and is included in an), segmented

9

mailing undertaken by ~he Business License Division.
Contact Lynn S~’,s.-noto ’

City of G-rdena
1"/00 W. 162rid SL
G~rden~, ~

Name of’Agency Gardena (City)
Document Type Comme~’cial/]3usiness Ouu’e~h
Document Title "Solutions to Pollution, Commercial/indusu~l Tips"
Author City
Absolc~ Handout r,~a-gets general �ommen:iaYindus~al f’u’ms and provides insla"uc~on on proper site

maintenance and legal disposal practices. Differen~a~es between s~onn ~blin and s~nit~y
sewer. Flyer is being dis~buted thJ’oug~ G~rdena’s business licensing process and is included
in any segznented m~iing undertaken by Ibe Business License Division.

Contact         Lyrm
City of Gm’den~
1700 W. 162.nd St.
G~rden~, CA 90247
(310) 21 ?-9663
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Name of Aeency The Lindsay Museum
Document Type CommerciaL/Business Ouu~sch
Document Title Arc You Polluting Our Water?loll (seal)
AuO~or The Lindsay Museum
Absu’a~ $’/~" x I I" point of sale flyer To be disu’ibuted in stores, open (folds to 4’A" x I I") full color

brochur~ in English explaining six easy neps m rake ~h~t prevent s~orrn dram pollution by
automotive products includin$ oil.

Contact Jennifer K~iser
The Lindsay Museum
1931 First Avenue
Walnut Creek. CA 94596
(5~0) 93~-19T$ ext. 26

Name of’Agency Los Angeles (City)
Document Type Commercial/Business ~h B
Document Title "L~ndscaping, Glrdening ~nd Pes~ Contro]~

Author City of LOS Angeles/PS Enterprises
Abstract 8~" x l l" 2-fold desk top publishing piece using line-art. Designed for outreach to indusu-y ,~

and outlines BMPs. English, Spanish, Chinese. Viemamese and Korean.
Contact Chuck Ellis

Ci~ of los Angeles
Stormwater Man~emem Division
650 S. Spring St., Suite 700                                                              J ~
Los Angeles, CA 90014                                                                ~
(213) 147-5206

Name of Agency Los Angeles (City) ~I
Document Type Commm’cial/Business Oul~.ach IDocument Title ~Roadwork and Paving"
Author Ci~, of Los Angeles/FS EnTerprises
Absa-act 8’/=~ x I I" 2ofold desk Top publishing piece using line-~n. Designed for ouu?.ar.h ~o mdusu.y

and outlines B/v~s. EniJish, Spanish, Chin~e, Viem~mese and Kore~.
Chuck Ellis
Ci~, of’Los Angeles
Stormwazer Managemem Divisiou
650 S. SprLng SL, Suite 700
Los AngeJes. CA 90014 _
(213) $47-$206

i"
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Name of Agency Los Angeles (City)
Documen~ Type Commercia~Business Oulr~
Documen~ Title "G~I Con~i~ & Si~e S~"
Au~or Ci~ of Los Angel~S
Abs~c~ g~" x I I" 2-fold desk ~op publ~h~g pi~e ~g I~e-~ ~si~ed for ou~ ~o md~

~d outl~ BMPs. ~glish, S~mh, ~m~, Vi~m~ ~d Ko~.
Chuck Ellis
Ci~ of Los Angel~, St~w~ M~mt Div~i~
650 S. Sp~g SL, Suile 7~
~s Angeles, CA ~14
(213) ~7-~2~

N~e of Agen~ Los ~Eel~ (C~)
~umen~ T~ Commemia~ess ~
~umem Title "Home R~ A R~el~E"Au~or Ci~ of Lm ~el~S Ent~
Abs~ EZ" x I ]" 2-fold desk zop publishing pi~ us~g I~e.m. ~si~ed for ou~

~d outlin~ BMPs. ~gli~, S~ish, ~m~, v~ ~d Ko~.
Chuck Ellis
Ci~ of Los Angel~, Sto~w~ ~m~ Div~n
6~0 S. Sp~g S~ Suizc 7~
~s ~gel~s, CA ~14
(213)

N~e of Agen~ ~ ~gel~ (Ci~)
~umem T~ Co~ia~mm~ ~
~ Title "Ho~ ~e~ ~d ~ume ~
Au~or Ci~ of~s ~gel~
Abs~ SZ" z I ~" 2-fold desk top publ~mg pi~ ~mg l~e-~ ~i~ f~ ~h

650 s. Sp~ st, Suize 7~
~ ~geles, CA
(213) ~7-~2~
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Hame of" Agency Los Angeles (City)
Document Type Commercial/Business Ouu’e.ar, h
Document Title "Automotive Maintenance and Car Car~"
Author City of Los Angel~dPS Enterprises
Absu’act 8½" x I 1" 2-fold desk top publishing piece using line.re. Designed for ou~each to indusu.y

and outlines BMPs. English, Spanish, Chinese, Vi~mmnese and Koreaa.

9

Comact Chuck Ellis
City of Los Angeles. Stormwmer Manq~ment Division
650 $. Spring St., Suite 700
Los Angeles, CA 9001,1
(213) 847-52O6

Name of Agency Los Angeles (City)
9Document Type Commercial/Business Ouu’each

Document Tide "Foo~ Servi~ ~ndusu-y"
Author City ot’Los Angeles/PS ~
Abs’~ g½" x l 1" 2-fold desk top publishing piece using line-an. Designed for oulx~rach m indust~/

and oudmes BMPs. English, Spanish, Chinese, Vi~mames~ and Korean.
Chuck Ellis
City o~" Los Az~geles, Stormwat~ Management Divisio~
650 S. Spring SL, Su~ 700
Los Angeles, CA 90014
(213) g,17.$2O6
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Name of Agency l.,es Angeles (City)
Document Type Comme~ial/Busi~ess
D~cument Title "Good Cleaning Practic,~ for a Ckaner O~ean" Po~t~
Author City of l~s Angeles
Abtl~act 19" x 14" e~lor BMPs po~er developed for the RestaurantfFood lndta~ry. English/Spanish.
~onta~ Chuck Ellis

City of Los Angeles, SIorrnwtte~ Managemen! Division
650 S. Spring St., Suite 700
los Angeles, CA 90014
(213) M7,5206

Name of Agency ~ Angeles (City)
Document Type Commercial/Business Outrear, h
Document Title Ocean Safe Coalition Package
Author City of Lea Angeles
Abs~-ac; Gra~s roeu organizing materials designed to solicit membe~’ship i~to the O~ean Sate Coalition

(OSC). The OSC is a group of envtmnmental groul~, community groups, businesses, media
outle~ and public agencies with the goal o/using in-kind services to spread the word tb4~t
storrnwater pollution. There are no dues or fees. OSC members give of their ~dividual
and receive the benefit of the expe~se other memben have.

Contac! Chuck Ellis
City of Los Angeles, Stormwater Management Divi$iml
650 S. Sprig St., Suite 700
Los Angeles, ~ 90014
(213) ~7-5206

Name of Agency Palo Alto (City-Regional Wa~er Quality Conlrol Plant, for five t.ommtmities)
Document Type Commercial/Business Oun’each
Document Title "Laboratories: Best Management Practices for Wate~ Quality Prote~on"
Author City of Palo Alto
Abswac~ 12-page, (5½" x g½") 3-�olor brochure with BMPs for research labs. Illustrated with line

drawings ~’om the associated poster. Available as a PageMtker or MicrosoE word file
(unilluslrated).

Contac~ Palo Alto Regional Water Quality Corll~’ol Plant
Sto.a~ne Healy J~net Cox
2501 Embar-,.adero Way or 952 Cowpe~
Palo Alto, CA 94303 Palo Alto, ~A 94301
(4 ! 5 ) 329-259g (4 ! 5) 32 i-30"/0

Name of Agency Palo Alto (City-Regional Wa~er Quality Con~ol Plant, for five c.ommtmities)
Document Type ~orra~ercial/Busi~ess O~treach
Document Title "Checklist of Laboratory Best Ma:~gement
Author (.’ity of Palo Alto
Abs~-a~ g½" x I l", l~J~ted on one side, checklist ofBMPs fi~om
~ontacl Palo Alto Regional Wm~ Quality ~onlrol Pla~t

Suzartne Hcely Janet Cox
2501 Er~btrctdero Way or 952 Cowper Street
Palo Alto, CA 94303 Palo Alto. CA 94301
(415) 329-2598 (415) 321-3070
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Name of Agency 1%1o AI~o (City-Regional W~er Quality Conl~’ol Pl~nt, for fi~ ~~)
~en~ T~ Co~e~ia~mess ~ch T
~t Title "Machine Sho~: Be~ M~t ~i~s for W~ ~al~ ~"
Ab~ 20-page (5~" x 8~") b~h~ wi~ B~s for m~h~e shops, illumed wi~ ~v~gs of

~t~que mach~mg ~ls. Avail~Je ~ a ~geM~u ~ Mi~fl wo~ file (~ill~d).
Palo Aho Regional W~u ~iW ~1
S~e H~y J~ ~x
250l ~b~ Way ~ 952 ~ $~
Palo Al~o, CA ~303 ~o A~, CA ~301
(415) 329-259~ (415) 321-3070

N~e of Agency Palo Al~o (Ciw-Region~ W~ ~iW ~1P~; f~ five ~ifi~)
~men~ T~ Co~e~ia~usm~ ~ch -
~um~ Ti[le "Be~ M~em~t ~ for ~l~g W~
Rumor Ci~ of Palo Aho
Abs~ 12-page (5’A" x 8~") brecht, wi~ B~s for ~l~g ~m ~d o~ ~s. lnclud.

moni~o~g ~hedule ~d di~o~c ~
Palo Aho Regional W~r Q~iw C~I
S~ph~ie Mald~
2501 ~b~ Way
Palo Aim, CA 94303
(415) 32~9i

Name of Agency City of Palo Alto Bay Protection Pro~’~ms: the P~lo Alto Storm ~m ~ ~d ~e
Regional W~t~ QualiW C~I PIlL o~ed by ~e Ci~ of Palo Alto for five
~mmunities

~umenz T~ Comme~ia~usine~ ~ch
~ument Title "Be a P~ of~e Te~ K~p ~e ~y CL~N~: W~ ~i~ ~t~on Guidel~ for iF~ H~dl~g F~iliti~"
Abs~ A 12-page br~hu~ ( 2 colon ~side, 3�olor �ove, 5~" x 8~ d~ilMg BMPs for f~

ih~dl~g facili[i~ such ~ ~, ~ ~ ~1~, ~efi~ e~. ~cludes "Ch~
for Water Quali~ ~ion".

Con~ Palo Alto Region~ W~ ~i~ ~1

2501 Em~
P~o Ai~o, CA ~303
(415) 329-~9E

N~e of Agency Ci~ of P~o Alto ~ycl~g ~, Sm~ ~ ~, ~d Ho~hold H~dom

~t T~ Comm~m~
~t Title "Ap~t ~d Condommi~ ~mplex~: ~il~on ~fion ~d W~ R~u~on

12-p~e brahe, 3 �olo~, 5~" x ~%" wi~ ~ sudi~ce: A~t ~mpl~ o~ ~d

~u; s~sses ~ce o~o~ ~ ~n.
Pa]o Al~o Regional Water ~li~ C~I P~
J~et Cox
9~2 Co~ S~
Palo Alto, CA ~30~
(~ ~ 5) 32 ~-3070
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Name of Agency Richmond (City)
Document Type Commercial~usineu Ou~each
Document Title lndus~al Stormwater Permit Compliance Guidelin~
Author CH2M Hill
Absn-act Provides an overview o~’s~ormwater regulations and information on necessm’y components

~eatmg a Stormwater Pollution Prevention Plan for indussry.
Contact City of Richmond

2566 Barre~ Ave.
Richmond, CA 9480~
(510) 231-3060

Name of’Agency Rive~’side (County-Flood Control)
Document Type Commercial/Business Oun~ach
Document Tide "The Consn’uczion N~DE$ General Pm’mit"
Author Riverside Counni Flood Conn’ol
Abstract 3-1~nei brochure explaining how to appb/for the pe~nit.
Contact Jason Christie, Senior Civil Engine~"

Riverside County Flood Con~ol
1995 Market Stn’et
Riverside, CA 92501
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Name of Agency Kiverside County Flood Com~l
I~’~ment Type Commereial/~usiness Oul~a~h
Document Title "You May Need a Smrmwa~
Author P, Jve~ide Cotmty Flood Com~ol
Abstract 2-panel brochure/mailer informing businesses abom General Permit for Induslrial Activities.

Corn¯ins reformation on EPA categories and how/wher~ to ob~m a General Permit and NOI.
Contact Jason Christie, $~nior Civil Ea~m~er

Riverside Co~ty Flood Coital
I~95 Marke~
~verside, CA g250|
(909) 2?5-12~

Name of Agency San Dimes (City)
Document Type Commercial/Business
Document Title "A Friendly Reminder"
Author City of San Dimas
Absl~-~�~ Modeled a~er the County’s "remindeY’ notice. It b printed in English/Spanish.

maintenance �~-ws have received basic NPDES n-aL~mg and issue this notice whenever the/
observe ¯ resident who is in violation. Major problems or ~.sted viol~tors are referred
our code enforcement officer immediately.

Contac~ Rosemarie Peterson
City of San Dim¯s, Public Works Department
245 E~s! Bonita Ave.
San Dim¯s, CA 91773
(909)394-6244

N~ne of Agency San Dbn~ (City)
Document Type CommerciaVBusthess Ou~ea~h
Document Title "BMPs for Automotive Maintanance and C~r Care Businesses"
Author City of San Dimes
Abswact Notice w~s mailed with ¯ cover I~er to related businesses which were recently im’pected

compliance with indus~ai waste regulations. The notice will be n~iled to all rel~ed
businesses with their annual busines~ license renewal

Contact Rosemarie Peterson
City of San Dim¯s, Public Wo~s
245 Easl Bonita Ave.
San Dim¯s, CA 91773
(9O9) 394-6244

Name of’Agency San Dimls (City)
Document Type Commercial/Business
Documen! TitJe "BMPs for Restaurants and Retard Busines,,~s"
Author City of San Dimas
Absa-a~ Notice was mailed with ¯ cover le~" to relzted businesses which were recently inspec~d for

compliance with indus’~¯l wa.~e regu~ions. The nonce will be mailed t~ all reded
businesses with thei~ annual business license renewal
Rosem~e Petenon
City of San Dima~. public Works Department

Bonita Ave.
San Dimes, CA 91T73
(9O9) 394-624488
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N~ne of’Agency Sa~ F~ncisco W~ter Pollution l~ve~don
D~umen~ T~ ~mme~ia~usm~ ~h
~ent Title "Help Paint ~e To~
Au~or S~ Fm¢isco Wat~ Pollu~on ~v~tion
Ab~ Pollution ~v~tion Tips for ~t~g Con~ ~ di~ ~o~ ~c~i~ f~ ~t

Rmoval, b~h cl~in& ~d pam~ pr~u~ d~l.
Con~ct Paula Keh~

S~ F~ci~ Wat~ Pollution ~don
~p~ent ot ~bli¢ W~
3~01 3N S~ Sui~ ~

(4~) 6~-~ ~?

N~¢ o~ Ag~cy S~ F~ci~ Wa~ Pollution ~d~

~ent Title "~e Bay is ~ ~ ~" ~j .
Au~or Ci~ of Palo Alto
Ab~ Poster wi~ BMPs for ia~mt~ ~i~ ~d wa~r ~li~ ~on.
Conm~ Paula Keh~

~ of ~bli¢ W~ i3801

N~e of Ag~ ~ F~c~ W~ ~llufi~ ~fi~

~t Title "~ for a H~y ~v~
Au~or S~ F~c~o Wax~ Pollution ~on
A~ ~plams ~llu~on ~v~ti~ ~iti~ f~ ho~i~ ~d m~i~ o~ ~d~.
~nm~ ~ula Keh~

3801 3~ S~ Suite ~
S~ F~ci~o, CA
(~15) 69~-7317
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Name of Agency Santa Clara Valley Nonpoint Source Pollution Conm)l Pro~m
Document T)T~ Commercial/Business Out’each
Document Title "Industrial Storm Water Pollution Control Compliant"
Author Santa Clara Valley Nonpomt Source Pollution Con~’ol Program
Abstract Three-ring binder for indus., regtrding federal, state and local regulatory requ~’~nents and

reformation resources. Contains a sample storm water pollution prevention plan, EPA
regulations, the indus~al permit and the [nduslrial BMPs manual (see above). Available to
local indusm/for

Contact CErisw Adams
Sama Clara Valley Nonpoint Source Pollution Control Program
57~0 Almaden Expressway
San Jose, CA 951 i $
(40$) 927-0710

Harne of Agency Santa Clara Valley Nonpoint Sou~.e Pollution Conlrol Progrma
Document Type CommereialfBusiness Ouuv.ach
Document Title "Blueprint for a Clean Bay"
Atnhor Santa Clara Valley Nonpoint Source Pollution Conu’ol Program
Absu’act Illustrated guide for �onsmaction industries that contains guidance on complying with the stale

NPDES permit. Seven tri-fold pamphlets also available: "General Consu’uc’~on and Site
Supervision", "Earth Moving Activities", "Roadwork and Paving", "Heavy Equipment
Operation", "Fresh Concrete and Mortar Application’, "Landscape, Gardening and pool
Maintenance’, "Painting and Application of Solvents and Adhesives",

Contact Chns~ Adams
Santa Clara Valley Nonpoint Source pollution Conu’ol
~7~0 Almaden Expressway
San Jose, CA 95 ] i $
(40g) 92"~..0710
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V
MANUALS/REPORTS/GLTIDES

. O

L
Name o£ Agency Alameda Countywide Clean Wa~er Prolrlm
Document Type Reporl
Docmnem Title "Developing a Volunleer Storm Drain Stenciling
Author Alameda Counlywide Cle~n Water PrO~lm
Abso-a~ H~ory and success of various s’~nciling pro~a.ms wi~h ma~,r~Ls and lechniques Io u.~ when

developing a volunle~" program.
Contact Sharon Oosselin

Alameda Countywide Clean WII~’ l~
951 Turner Court, Room 300
Hayward, CA 94544
(~ l 0) 670.6547

Name of Agency Alameda Countywide Clean Wster ProE~lm
Document Type Manual
Document Title "Alameda Countywide Clean Water Program Refinance Manu~F’
Author Alameda Count,/wide Clean Water Program
Abs~act Manual used to help acquaint persons answering member agencies’ information telephones

with the Clean Water Program and prepare them m receive cal|s fi’om the public. A gre~ tool
for workshops.

Contact Sharon Gosselin
Alameda Countywide Clean Water ~
951 Turner Cour~ Room 300
Hayward, CA 94544
(510) 670-6547

Name of Agency Alameda Countywide C|e..~n W~r ~
Document Type Manual/Guide
Document Title "Implementation Manual: S~n Le~ndro Cretk W~.,’~shed Awm~ness Program 1993-1994"
Author San Francisco Estuary ln~itute
Abso-act This manual explains how/why the San Leandro Cre~k Watershed Progrmn was developed.

The manual bre~k~ down the processes revolved in the development of a successful progr&m.
Contact Sharon Gosselin

Alameda Countywide Cl¢~n W~er Pro&rlm
951 Turner Court, Room 300
Haywlrd, CA 9454,4
(510)

Name of Agency Envi~’onmental H~Ith Coalition (’Envirmlmenml Group)
Document Type Manual
Document Title "How to Create a Storm Water Pollution Prevention Coml~ign"
Author Clean Bay C~npaign Env~rorunental Health Coalition
Abstract A resoume manual for a municipality, community group, neighborhood association, or o~er

group interested m educating the public ~out stormwater pollution prevention. Also includes
black ]me ma.~ers for watershed protection �~endar, a w~-rshed guide., and a ~ cvalu~non
of the multifaceted Cholias Watershed Protection

Contac~ Clean Bay Campaign EnvirorunentaJ Health Coalition
1717 Kermer, Suite 100
San Diego, CA 92101
(619) 235-02~1
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Name of Agtncy M~nhmlan l~.ach (Ci~,)
~um~n[ T~ Br~hure
~ment Title "A Guide f~ ~e C~i~ ~"
Au~or Ci~ of M~a~ B~
Ab~ ~" x ~" rosen for ~ Safe b~h~ - "A Gui~ for

m~u~ion ~o ~e ~ Safe ~ ~d w~
~d eliminate sto~ ~m ~llu~ion.

3621 Bell Avenue

(310) ~-~62], ~ 424

N~e o~Ag~    M~ ~ (Ci~)
~m~t T~
~en~ Title     "~s~ M~agem~t ~ £~ S~ W~ ~d ~d~ ~ ~ Poll~

C~
A~or Ci~ o~M~ ~
A~t BMPs ~or ~o~ w~er ~d md~I ~i~ ~ ~II~ ~I.
~ Ci~ o£ M~ B~, ~

3621 Bell Argue

(310) ~-~621, exc 424

lOl
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V
Name of A~ency Orange (~ounty. Development Servir, es, NPDES S~on)

O
Documem Type P.e~r~ .~-
Document Tide "Wa~er Quality Management Plan for Gasoline Sorvice Station w~h Convenience Market,

Wash & Lube Bay Fa~ili~e~"

LAuthor Marti Gue~’a Ser~awt, Planne~
Absn’act The model is to be used as a guide when p~-pa~-ing a WQMP. Preparing a WQM~ is

r.ondition of approval for development, or significant redevelopment in the County.
Contact Marti Guen-t Serizawa

County of Orange, Development Se~ices, NPDES Se~ion
300 N. Flower St., Room 210
Santa Aria. CA 92702
(714) $34-3526                                                             2

Name of Agency Palo Alto (City - I~ional Water QuaJiry Comrol Plato) -Document Type Report
Ek~cument Title "Clean Bay Plan 199Y’
Author Palo Alto Regional Water Quality Control Plant
Abstrac~ Comprehensive report on all aspects of the RWQCP’s r, our~e control and metals discharge

redu~on programs.
Contact Palo Alto Regional Water Quality Control Plant

Kelly Moran
952 Cowlx-r Stre~
Palo Alto, CA 94301
(415) 329-259S

Name of Agency Richmond (City) ~
Docmnem Type Manual

~
Document Title Commercial and Industrial Stormwater Inspe~on and Cona’ol Program
Author CH2.M Hill
Abstract Training manual for industrial prea’eatrnent provides Federal, State, and local stormwater

~

regulations; Regulations oi" State and City pe~nined industries; additional resource
information for assming inspectors with Stormwater Pollution Prevention Pla~s and facility
inspections; Sample materia/s, i.e., Permit Application, Inspection Checklist, etc.

Contact City of Richmond
2566 Ma~Donald Ave.                                                                        ,
Richmond, CA 94g04
(510) 231-3060

L/Name of Agency Sacramento County W~er Ri~otu-..~ Divi~im
Document Type Manual
Author Secnm~ento County W~er Resources Division
Abslract Procedures manual for daily L~avities of field screening for illicit conne~ions w the storm

dram system, including safety supplies, gathering data, and collecting temples.
Seen McMillm
Sacramento County Water P.,.t-~rce~
827 Seventh Street, Room 301 j
Sacramento, CA 95g!4
(9 ~ 6) ~0-685 ~ r-
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N~me of Agent7 Santa Cl~m Valley Nonpoim ~ Pollmion Conu’ol I~
Docu~nent Type M=nual, Ix~er, Ir~-folds
Document Title "Good Practices Io Protect our Creeks ~nd Bay - Guidelines for P.~munm~ Grocery Smrt~

Delicatessens, C~fe~eria~ Bakeries"
Au~or S~nta Clara Valley Honpoint Sourc~ Pollu~on Conu’ol Pro~’~nl
Abs’n~�~ $½" x I I", 16-page, color manual, l’ x 4’, color, double-sided, UV-conted porter (showing

manual’s illu.~tions); U’i-folded fact sheet in English, Spanish, Viemsmes~ ~nd Chine.e,
folded in back pocket of manual for restaurant manage~ to copy for employee Itaining. All
available on di~k.
Ou-is~ Ad~ns
San~ CI~’~ Valley Nonpoint Souse Pollutio~ Comzol Pro~Im
5?50 Abnad~n Expre~way
San Jos~, CA 95115
(40$) 927-0710

Name of’Asency .S~n~ Clsr~ Valley Nonpoint Sou~.e Pollution Conu’ol Prolr~m
Document Type Manual
Document Title "Cons~uc~ion Storm Water Pollution Con~ol Compliance" binder
Author Santa C]~-~ Valley Nonpoint Souree Pollution Conu’o[ Program
Absu~ct T~is Lhree-ring binder for construction indusu’), includes information on federal, s/~le, and

ioca] r~gu[atory requb’emems and information sources. Cont,,ms a ~mple norm w~"
pollution prevention plan, the �onsu’uction BMPs manual, the �onsu’~cfion Ix’n~i~, and
materials from the program’s workshops, Available to �ons~u~ion indus~’y at $15 a copy.
Christy Adams
Santa Clara Valley Nonpomt Source PoIlul~on Con~zol Prol~n
5750 AL’naden Expressway
San Jos~, CA 95115
(408) 927-0710

Ntme of Agency Santa Clara Valley Nonpoint Source Pollution Control Program
Document Type Guide
Document Tide "Methods for Conducting Illicit Connection Progrtms". August ]990
Author Santa Clara Valley Nonpoint Source Pollution Control Program
Abtu-~t 26-page guide for citie~ to Implement an illicit connection identification progr~n, includes

description of~veral I,D. tedmique~, including dye testing, smoke testing, "J’V drain line
surveys, visual observation and review and valida~on of indugu’~al piping schematics.
Christy Adams

57~0 Almaden Expre~-way
San Jos~, CA 9511 g
(40$) 927-0710

Name of Agency S~nta Cllu’~ Valley Nonpoint Source Pollution Control Pro~Im
Document Type Manual
Document Title

~Dr~ft Manual of Pracl~ce Identification of lllicit Conne~ions". Sel~.mbe~’ 1990

Au~or U.S. EPA PermiLs Division (L~N 336)
Absu’~ct lO0-pa~e ~uide for implem~min~ an illicit connection idenl~carion and elh’nin~on pro~Im.

Includes descr~phon of ~ver~l identification ’,’chniqu~; chemical and physical propemes of
~lca! spills; nfpical indusu’y-speci~� discharge~; on-s~e md~mal inv~1igation; field survey
t~chniques; and cost information of necessary equipmenL

Contact U.S. EPA Region IX
75 Hawthorne Su’ee~
S~n Francisco, CA 94105-3901
(415) 744-2011

105                                               l
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Name of Agency Santa Clara Valley Nonpoint Source Pol|udolz Control Program
Document Typ~ Manual
Document Tide "Manual for the [nvesdgatico and £liminaxion of Illegal Dmnp~$"
Author Santa Clara Valley Nonpoint Source Pollution Control Pro~n
Absa’a~ 40-page booklet (5~A" x $’A’); Guide for pm’miz holders to implemen! an illegal dumping

investigation and elLminatmn I~o~"~m. Provides s~ep-by-s~e~ procedures for the inv~i~atlo~
o~" illegal dumping incidents to storm sewers and wa~ercou:ses, Provides guidance ~ sample
�olle.c~on, preserva~on and analysis; comple~on or’chain-oft-custody fon’ns and ~ ~
to ~ke to ensure that evidence produced is admLuibl¢ in �ourt. Provides guidance for safety
oi" field personnel.
Christy Adams

ClaraValley Nonpoint Source PUIIu~o~ Co~g’ol Prol/um
5750 AUnaden Expr~sway
San Jose, CA 95115
(40S) 92"/-07 I0

Name ot" Agency Santa Clara Valley Nonpoint Source Pollution Control Program
Document Type Repor~
Document Title "Prohibited Discharge Matrix"
Author Santa Clara Valley Nonpoint Source Pollution Control Pmgrtrn
Absa’ac~ Matrix summarizes the typical stormwater discharges that a~e prohibited in the Disu’i~

Includes alternative disposal options t’or residential and comme~ial.
Contact Christy Adams

Santa Clara Valley Nonpoint Source Pollution Con~ol l~
5"/50 Almaden Expressway
San Jose, CA 95115
(405) 927-0? ! 0

Name or" Agency Santa Clara Valley Nonpoint Source Pollution Control Prolram
Document Type Report
Document Tide "Walsh Avenue Pilut Inspection Program"
Author Santa Clara Valley Nonpoint Source Pollution Cona’o] Program
Abs~rac~ Report on pilot pro.iec~ that t’ocused on a small-business indusmial community. Inspections,

monimnng, concena’ated educational effort in the targeted trea.
Contact Christy Adams

Santa Clara Valley Nonpoint Sourr.e Pollution Coe~ol Program
5750 A trnadon Expressway
San Jose, CA 95l 15
(408) 927-0710

Name orAgency City or" Sunnyvale/Water Pollu~on Conu’o| Plant/Environmental Division/Public Edu~liot~
Document Title "Clean and Green"
Author Annie Benhold-Bond and illusu-ations by Andrea Ebetbar.h
Abstract A 5-page magazine article abom htrd-working, homemade ¢lcensen thaz are good for you and

the envLronmen~.
Sunnyvale Wa~er Pol|utioo Conlrol Plato. Public ~
P.O. Box 3?07
Sunnyvale, CA 94055-3707
(405) 730-7717
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Your Shop Can ~Make a Difference! L
What vehicle service shops can do to

protect water quality in ~e Bay ~d Delt~

2



V

V eificle service shops can help
protect water quality in impor-

tant ways when employees follow the
guidelines for shop practices and
maintenance in this booklet.

These practices focus on both storm
drains and sewer systems. Outside
your shop, storm drains carry runoff
from streets, gutters, and parking
lots directly to local creeks and the
Bay and Delta with no wastewater
treatment. Inside, most drains carry
waste into a sanitary sewer and on to |
the local wastewater treatment plant .....
where motor oils, metals, and vehi- ..._
cle fluids can also cause problems--
and still end up in the Bay or Delta.

When metals, oils, or other vehicle fluids reach a creek
or the Bay, they threaten both water quality and
wildlife in our waterways. Fortunately, there are many
things you can do to make sure this doesn’t happen.

We hope you will join with us and businesses through-
out the Bay Area as we work together to safeguard the
health of San Francisco Bay and the Delta.

Be sure to call your local wastewater treatment plant or

~-stormwater management agency if you have any ques-

tions about the contents of this booklet, or if you need
to obtain apllroval for a particular waste discharge.
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Service-Related Activities

ChanRil~g Oil and Olher Fhlids Cleaning Engines and Parts, and
Waste oil, a.tifreeze, a~d other vehicle]holds contai, toxic Flushing Radiators
chernical~ a~d heavy metal~ ~rom wear and tear of engine ~art~.

Solvent~ are hairdo.s to employeel a~d can ignite in ~we~.

-J Whenever possible, change
vehicle fluids indoor~ and ~- ~ " .1 Eliminate di~harges from these operations lo the ~anl-

strucled of non-porous haul and recycle or dispo~e of wastes.
materials. Avoid
working over asphalt., J Designate spedfic areas or ~’rvice bays for engine,
and dirt floors---sur. I parts, or radialor cleaning. Do not wash or rinse parB
faces that .bsorb ~

~i- /]
ouWdoor~.

vehicle fluids. ~ ~ ~ - .
":" ~ "- -’~_.~.,., ’J Use self-conlained sinks and tanks when working with

~..4 -~"~ ~olvents. Keep sinks and tanks covered when not in use..J If vehicle fluids ,~ ~, "~,...__.~.~...~. . .
must be removed out-
doors, always use a drip I a Inspect degreasing .-.olvent sinks regularly for le~ks,
pan. Prevenl spills from reaching and make necessary repair~ immediately.
Ihe slreel or storm drain by working over an absorbenl
mat and covering nearby storm drains, or working in aJ Avoid soldering over drip tanks. Sweep up drippings
bermed area. If neces~ry, you can use ab~rbenl and recycle or dispose as hazardous waste.
socks to create a bermed area.

_,1 Rinse and drain paris over the solvent sink or tank,
¯~ When draining fluids into a drain pan, place a larger that solvenls will nol drip or spill onto the floor. Use

drip pan (e.g., 3" x 4") under the primary drain pan In drip boards or pans Io catch excess solutions
catch any spilled fluids, divert them back to s sink or lank.

~̄ Transfer fluids drained from vehicles Io a designaledJ Allow parts Io dry over the hot tank. If rinsing is
waste storage area as soon as possible. Drain pans andrequired, rin~ over the tank as well.
other open containers of fluids should not be left unal-
tended unless they are covered and within secondary*J Collect and reuse parts cleaning solvents and water
containment, used in flushing and testing radiators, when reu~ is

no longer possible, these solutions may be hazardous
-= Slore waste containers of antifreeze and oil within sec- wastes, and must be dis-

ondary containment. Antifreeze and wasle oil should posed of properly.
be slored separately and re~’ycled, or disposed of as
hazardous wasle. ’J Never discharge cleaning

soluliuns used for
-~ Never pour vehicle fluids or other hazardous wastes engines or parts into the

into sinks, Ioilels, floor drains, oulside slor~n drains, or sewer syslem without
in the garbage. These substances shouhl be kept in adequale treatmenL Most
designaled slorage areas until recycled or safe disposal,facilities have these solu-

lions hauled off-site as
-~ Drain fluids from leaking or wrecked vehicles as soon hazardous v,’asle because

as possible, to avoid leaks and spills, of the permits necessary
for on-site IJ’eatment.

Another Good Idea
.J Rinsewater may only beJ Consider using a quarler barrel, vacuum pump, or discharged to the sani-drain pan with built-in pump Io transfer fluids, tary sewer with adequate

treatment and approval of
the sewage treatmenl plant.

J Never di~harRe waslewater from steam cleaning, or
engine/parls cleaning to a street, gutter, or slorm drain.
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er Good lde~ Washier New Vehicle~

’.~ Sweep or use a vacuutn to clean up dust and debris ’J [f cleaning the ex[erior of new vehicles with water only,
from scraping or bead blasting radiato~ the discharged water may go to the storm drain directly.

J Use static tanks for rinsing to reduce the volume of dis- J Always protect the stormdrains from solvents, used to
charged rinsewater, remove protective coatings from new cars. Discharges

of these solvents to tl~e sanitary sewer must receive
’J Use counter-current rinsing to reduce water usage and adequate treatment and approval of the sewage treat.

rin~water discharges, ment plant.

Wa~hillE Cars and Other Vehk:lcs Body Repair and Painting
Even biodegradable soaps can be toxic when they reach a Solvents, thinne~, paints, and sanding waste~ all ca~J¢ prvb-
creek or waterbod~ lows/or both the sanitary sewer and the $torm drai~u,

Regular Activity ~.~ Whenever I~ts.~ible, conduct all body repair and paint-
ing work imloors or under cover.

J If car washin~z is a central activity of your business.
the most desirable option is to treat and recycle the J When receiving damaged vehicles, inspect for leaks.
wash water. Use drip Irons if neces~ry.

~ ~I~ I ~ I
t I ! I ., Whent’k’alling anlo body I arts beforepainting, mini-

’~,’r ’ " "-==- --=: ~" ~ mi~.c use of ho.~=-off degreas~rs, Brush off loose debris.’:-~.": ; ~’ ~,’-, --~/~jL~\~ _-"N’~ ,- . ~. and u~ r~ to wipa down ~=.

~weeping, to clean up dust from ~nding metal or

. ~,,~? ~-
, filh’r. Debris from wet ~nding can ~ allow~ to dry

~’ ~> ": "" overnight on Ihe shop fl~r, Ihen swept and vacuum~.
IJquid from wet ~nding should not ~ di~harg~ to

J Designate a v~hi~le wa~hin£ area and wash ~ ~d the storm d~in.
truck~ only in Ihat area. ~is =wash pad" should ~
~rm~d or prot~t~ from ~torm drain~ and ~h,mld d~in J Minimix~ waste ~int and Ihinner by carefully c~lculat-
to an oil/water ~rator ~ore di~h~inR to the ~wvr. in~ Imint n~s ba~ on surf~e ~ea ~d usin~

J ~over an outside wash pad or minimixe Ihe area of
pro~r ~yer ~p

an uncovered pad to r~uce the amount of ~inwater J ~o not u~ water to ~ntrol overpay or du~t in the
r~chin~ th~ s~wer. Consult your I~al ~Re Ireat- paint b, mth unl~s~ you collar this wa~tewater.
m~nt plant for ~id~ce. water ~hould ~ ~eal~ ~fore di~har~e into the

¯ J Minimize the u~ of acid-ba~d wh~l cleane~. ~z~
~wer system.

products may requir~ additional treatment (~yond ’J Clean ~p~y ~ns in a ~]f~ontain~ cleaner. R~cle
off/water ~pa~tion) ~fore di~har£e to the ~wer. the cieanin£ ~lution when it b~omes t~ dirW to u~.

N~v~r di~har~e cleanin~ waste to the ~wer or
Occasional Activi~ drain.
’~ Even biode~dable soap is ~oxic to fish and wildlife~

~%enever ~ssible, ~ke vehicles to a commercial c~ wash.Other Go~ lde~

~ If soap is used in wasblng, lhe wash watt, r must be c~d-
~ U~ ~nding I~ls equlp~ with a valuta ~o pick up

debris and dust.
letted and discharged, preferably wilh Irealment. to the
~nilary ~wer. ~is waler cannot be di~harged to a’A Reduce waste by using low-volume paint mixing ~ui~
storm d~in. went and high~fficien~ ~inting t~ls.

Never 6n~e off spray~n acid-ba~ wh~l cleane~ where
rinse waler may flow Io a street, ~tter, or storm drain.
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Facility Maintenance and Management

Keeping a Clean Shop Storage
Goodhousekeepingpractices liability, redtcre costs, Appropriate storage protecfs yonr shop ~m ha~rdo~ spil~.minimize
and make it easier to detect spills and ~tential problems. Consult ~ local ha~rdo~ ~sle ~ea~ ~F de~i~.

’J U~ d~p ~ns under leaking vehicles Io caplure fluids.’J ~ore h~ardous materials and ~st~ where they
prolected from ~in and in a way that ~ents spills

’~ Swap or v~um the shop fl~r frequently. U~ mo~ from reaching the ~i~ry ~wer or ~o~ d~in.
ping as an alternative to hosing down work
~ea~ ’J K~p lids on waste barrels and ~n~ne~, ~d store

’J If mopping is used to clean shop flm~: (’
them ind~ or under cover to r~u~ ~sure to ~n.

1. ~t clean any spill~l oil or fluids ~ ’J ~l h~rdous wast~ musl ~ la~l~ according to h~-

2. U~ dry cleanup meth~s:
~ [x,~//] or your I~al ha~rdous waste ~en~ for details.

Swap the fl~r u~in~ ab~nls.
3. Aries steps ! and 2 above ~,~ J Keep wastes ~rale to in~a~ your ~ste ~-
(it mopping is slill n~dt~l), .~

~
cling/dis~l options and to r~uce your ~sts.

waler ,o ,he /I ~ ~ ~
gJ Never mix wasle oil wilh It,el. antifr~ze, or chlofinat~

~anilary ~wcr. ~lve.ls. Consult your h~rdous ~sle hauler for de~il~

’J I)o nol ~ur mop ~ler into ~ ’~ l)ouble~onlain all bulk fluids to prevent ac~denlal di~
lhe ~rking lot. strut, char~cs Io Ihe ~wer and storm drain. Call the ~re
Roller. or ~o~ d~in. I)eparlment for details.

~ ~ ~ Remove unn~s~ry ho~s Io di~ou~e washinR ’J Keep slo~e areas clean and dry. Conduct re~l~
do~ fl~ and oulside paved area~ ingl~’li..s ~ that leaks and spills are del~’t~ as ~n

’J Re~larly swap parkin~ his and areas aronnd your
as ~ssible.

faciliff inste~ of ~shing them do~ with waWr. ~ Carefully transfer fluids from drip ~ns or ~l~ion
devices to designat~ waste sto~e a~as. as ~n

’J Clean fuel dis~nsing areas ~lh ab~r~,nl inslead ~ssible.

~ When rece~v[n~ vehicles io ~ ~ted or ~vCn~,
J Coll~ all metal filings, dust. and I~ainl chi~ from park Ihem on a paved surface and imm~ialely drain

~ndinR. shaving, aml ~nding, and disl~ of Ihe and collect Kaoline and other fluids pro~rly.
waste prol~rly. Never di~harge Ihe~, wash~ 1o Ihe
slorm d~in ~ ~oitary ~wer. ’~ D~in all fluids f~m ~m~nenls, such as engine

which you may slure for r~se or r~lamalion. K~p
’J Coll~l aft dust from brake ~ds ~paralely and dis~ com~nenls under cover and on a drip ~ or ~al~ O~r.

o~ the waste pro~’rly~ Never di~harge Ih~ wastes Io
the ~orm drain or ~nilary ~w~. ’J Slore ballefies ~rely Io avoid breakage ~d acid

spills during earlhquakes. Shelving should ~ ~r~
’J ~nd ~ to ~ indu~fial laundry, to the wall. Slore u~d batlefies ind~ and in ~astic

~ays to contain ~tenlial leaks. R~c~ o~ batte~

Another G~ Idea
.... Spill Control’J Consider usin~ an oleophilic mop (pick~ up /" - -~"

oil and nol wales) to reduce Ihe volumu of Spills cause sa!ety ha~r~r ~plo~es a~d
wagle liquids you colk~l and reduce your ca~ spread ~ot cleaned ap immediatel~

~ ~e ~st spill control is

’d Minimize [he dis~nce ~n
waste collation ~ints and stooge ~eas.
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Contain and cover all solid and liquid wastes-- Another Good Idea
especially during transfer.

’J Install self-contained, zero-discharge treatment systems

d Purcha~ and maintain the proper ab~rbent materials that recycle wa,~,ewater.
for containment and cleanup of different spills, and
make sure they are easily accessible anywhere in the Purchasing
shop. Saturated absorbents generally must be disposed
of as hazardous waste. P~rckasing decisions kar,e a direct and Iong4erm impact

the products used and disposed of by your shop. Make poilu.
’J Clean up spills immediately and completely. Spills are nottion prevention easier and reduce cost~ and liability by

considered cleaned up until the absorbent is picked up.trolling the type= and amount= ofprodu~ purchased.

’J Cover nearby downstream storm drains when trans- LI .Ask your supplier for information on less toxic chemi-
(erring fuel irom link truck to fuel-link, cal cleaners and other producls. There are =lternative~

to chlorinated solvents; chlorofluorocarbons; and 1,1,1,
’J .�~eal or remove floor drains to prevent accidental           trichh~roethane (TCA).

discharge to the sewer system.
~J Ask your supplier for information on the

rj The air/water supply area at IL, as slations is ~ composition of brake pads. Recent studie~
vulnerable Io fluid spills and radiator

!~’~

have shown that brake dust washed off
boil-over. Inspect this area daily and streets by rain may be the single

-"---- ---"~ major pollutant, to the Bay. Your
awareness and underatanding at

Re cyc I i n g/Trea t rn e n t this problem and the available
¯ ~__-... alternatives will help us come up

"ycling and properly treating wa~fe~ ~ ~-L’L’~’~ with solutions in the future.Fotect~ the environment and =ave=

-
~

"y~umonejt ~’,~ ’-1 Minimize inventory by put-
!/~-. ~,L.:\F. ~.~:..,.~-~.~~ ~ ~ l~ chasing only as much product as’J Recycle solvents, painl.~, oil filters, "~ ~.):~’~/ ~ .~J. you wdl need m the foreseeableantifreeze, motor oil, batteries, and
,,~ ,,( / future. This will reduce your storagelubricants,

"~ ~,,r,~."’~ space needs, inventory tracking costs,
’J Set up a system (separate. well-labeled con- "-~_____~’’L’’’~" and liability for storing hazardous materials

tainera in a convenient location) to make it easy and waste.
for employees to ~parate wastes and In recycle.

’J Choose treatment syslems that are adequately sized Education and Training
and easy to maintain and repair. Your success in tallowing these guidelines depe~d~ oe~

effective traininE proEram.
Properly maintain and service pretreatment equip-

Train all employees upon hiring--and annually there-ment. including sumps, separators, and erease traps Io
ensure proper functioning. Follow manufacturer’s main- after-on personal .~afety, chemical management, and
tenance instructions and consider using a licensed proper methods for handling and disposing of hazardous
service to conduct maintenance on a regular basis, waste. Make sure that all employees understand appro,

priate disposal routes for different types of wastewater.

J Frequently inspect equipment for malfunctioning parts,
leaks, and the accumulation of pollutants such as oil’J Post instructional/informational signs around your

and ~n’ease. Since prelreatment equipment is supposed shop for cuslomers and employees. Put signs above
to remove pollutants, a lack of accumulation may be a all sinks prohibiting discharges of vehicle fluids and
sign of a malfunction, waste~. Put signs on faucets (hose bibbs) reminding

employees and customers to conserve water and not to
j Retain only a licensed service Io haul away and (li~po~e use waler to clean up spills.

of wastes.
’j l,abcl drains both inside and outside your shop In indi-

cain whether II~ey flow to an oil/water separator, direct-
ly Io the sewer, or to a storm drain.
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l’f you have any questions, or if you think you need to obtain approval for a
.particular waste discharge, please call your local wastewater treatment plant

or stormwater management agency listed below:

AI .~MI:I ~,~ (’!)11N’I~ Wa.qtewater Treatment Norlh ~n Mat~ ~un~Stormwater Cent~l Matin ~nilation ~en~ ~ni~tion Dis~
~ameda Count~de (415) 45~1455 (415)
Ck’an Waler ~o~m l.~s (;allina~ Valley ~ni~ry Dis~ct ~wer Authofi~ Mi~a~de

(510) 676~3 (415) 472-17M (415) 72~ 0124
Ma~n Counly ~nitary Dis~ct #5 ~uth ~un~

Wast~ter T~a~ent (415) 43~ 1 ~! ~ulh Bayside System Au~o~
City of Ha~a~ Novalo ~nitary bi~ (415) 5~11, ~L 141(510) ~i.7~9 (415) 892-1~
Cily of ~e~ore ~u~lit~MaHn City ~,’~’A (’1~ ~’Oi ~"(510) 37~5~ ~nitary ~isl~ct ~orm~terCi~ of ~n ~and~ (4 ] 5) ~32~244 ~nta Cla~ Valley Non~int ~ur~~ (510) 577-~ ~wera£e ~enW of Pollution Con~ol~ublin ~n ~mon ~rvice~ ~ist~ct ~nlhern Ma~n (~) 7~-24~(51o) ~5 (415) ~2402
Ea~t Bay Munici~l Ulility Di~IH~ Wn~t~ler Trea~ent(510) 287-1651 N ~I’A ( ’1 )1 ~N I~ City of Sunn~ale Water()to l~ma ~nilary l)i~lH~ Wasl~aler T~a~t Pollution Con~ol ~nt(510) 27~7~ Cily olCalisloga (408) 73~72~Union ~nilary l)istfi~ (707) 942-2~8 Palo ~lo ReRional Water ~uali~(SlO) 7~1~ Cily o[ ~. Hele~ Control Plant

(707) ~2741 (415) 3~2598t( ~11~.,~ (()~’I’A (’()I ~1~ Napa ~anilalion l)isl~ ~n Jo~/~nta Cla~ WaterStorm~t~ (707) 2~)24 Pollution Con~ol ~antCont~ Costa Cle~ Water ~o~m "[~wn of Yountville (4~) ~7~(510) 315~ (707) 944-~

~l~ter T~a~ent N.~N I"R ~ Nt’I%( ’1 ) (’()1 INI~ StormwaterCentral Conl~ Co~a ~nitary l)i~lricl Stormwater Fairfiel(~Suisun Urban Runoff(510) 2~72~ Deparlmenl of I~blic Works, BE~ Management ~o~amCity of H~des (415) 69~7310 (707) 4~9~(510) 7~42 Vallejo ~nitation andCily of 15hole Wastcwaler T~a~ent ~ood Conlrol l)ist~ct(510) 724~ I)eparlmenl of l~blic Works. BE~ U0~ ~4~949. exLCily of Richmond (415)
(510) 412-~)14 Waste~ter Trea~entR~.I~ ~nilalion l)ixt~ct S ~N M,YI I,:( ) (’()11~13’ City of Benicia(510) 7~70 Storm~ler ~07) 74~1~Della Diablo ~nilation Dist~ct ~an Mal~ Count~ide ~orm~ter Fairfield-Suisun ~wer Dis~(510) ~0 Pollution l~evention ~o~m ~0~ 4~9~Dublin ~an Ramon ~rvi~ Di~tffcl (415) ~7~ Vallejo ~nitafion and
(510) ~5 Fl~d Control Dis~MI, View ~nilary Disl~t W~lew~ler Trea~t ~07) ~4~949. ~t.(510) 22~5 Cily of I]urlin~me
~st Counly Wastewaler Distfi~ (415) 342-3727 S( )NI )MA(510) ~7~ Cily of Millb~e Wastewater Trident

(415) 25~ City o[ Pemlu~M.~IHN (()1 ~NI3 Cily of Pacifica (707) 762-~92
Slorm~ler (] 15) 73~48 ~noma Valley Coun~Ma~n County Slormwaler P~llulion Cily of San Maleo ~nitafion Di~Prevention I~og~m (415) 377~fi94 (70~ 93~052(415) 4~ City ~[ ~=ulh ~an F~nci~o

(415) 877.5979

~ P~nled on Recycled Pa~r
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V
Auto Repair Shops

Pollution Prevention Facts                                           ~’

save money $$$. ensure employee health and safety, and --
pro~ect the environment and your community. Remember, with
pollution prevention you can reduce work hazards and liability,

k,r~.,,.~ ~|,~ .
while saving money and maintaining compliance with local ~ir,

f~"~’~ " ~                                ’""~.~"~ ......water, and haz~dous waste regulations.

~

2~~ Keep Your Shop in Tune
When your shop is in tune and running smoothly, you generate _
les~ wa~te~. This brochure is intended to help keep metals, oils,
grea~ and other pollutants from enlering the sewer and storm
drain and harming the environment. It also serves as guidance
on pollution prevention and wasle management practices for
Ihe automotive repair industry. The following recommended"
practices aim to help you comply with sewer di~harge
lions. Local requirements may vary, so it is your responsibility
to be aware of and comply with all applicable waste regula.
lions.

~ Benefits of Pollution
¯ substitutedeter~ent-based solutions for camfic

~lulions when cleaning:
Prevention ¯ substitute waler-based cleaners for ,solvent ckm;

¯ remove paps slowly after immersion in solvent
Substantial costs are associated with mw materials purchase, solution to prevent spillage;
energy use, wa.~te disposal, and compliance with federal, state, ¯ pre-rin.~ parts before using the ho~ tank or~ w~d~er.
and local regulations. Handling and disposing of hazardous
materials and wastes can also affect employee health and safety Recycling or reu~ activities turn a waste into a usable mate-
and environmental liability. By preventing pollution at the rial. Simple pollution prevention practices you can perform at
source, it will be easier for you to comply with regulations your shop include to:
while reducing your costs. Pollution prevention can:

h contact an oil recycler to collect used oil for
¯ Improve operations and efficiency, recycling:
¯ Reduce hazardous materials use, ¯ arrange for spent battery collection and recycling:
¯ Reduce raw material use and costs, ¯ an’ange for spent antifreeze collection and recycling:
¯ Minimize waste disposal and permitting costs, ¯ recycle spent solvents.
¯ Help comply with regulations,
¯ Reduce liability and a.~ociated costs, and
¯ Maintain and enhance a positive image within your ~ Recommended Practicescommunity, to Reduce Wastes and

Save $$
" What is Pollution

~ Minimize the use of water to clean
Prevention ? ,oo,,. Avo,cl cleaning with a wet mop or by hosing down the

entire floor. Use a damp mop and/or wet-vac for routine
Pollution prevention is source reduction or the prevention of cleaning. Contract with an industrial laundry to collect dirty
waste at the source, before il is generated. There are simple ra~ex and provide clean one~. Laundries will no~ accel~
thin[z~ you can do in your shop to practices pollution preven- saturated or heavily contaminated rags. Avoid using paper
tion, such as: towels.
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~ If you mix a haz~zdous w~ste with non- Replace ho~ caustic t~nks with mechanical agitation to elimi-
hazardous materials, ~e t~al mixlu~ ~s h~ou~, hale hairdos waste sludge, ~ at a minimum ~pl~e ~ust~
~asin~ l~ a~nt of h~dous w~le that ~ui~s s~ial with ~n-ha~dous ~te~ents and ~ solids from

~,mndling. ~g~g~te diffe~nt wastes Io ex~nd y~r ~ycling ~ttom o~ t~ tank Io exlend bath life. AI~ ~ll~t ~li~ from
~ti~. the lesl ~nks and dis~ of~em as u h~s waste. U~

water from flushing as makeup for t~ ~ ~n~ ~ I~ tanks.
[~~~Rr~I~I,~R~ U~ ~nol ~lder over test ~nks. Never di~e ~k ~luG~
ma:~rlais on a fi~t-in, first-out basis to avoid dividing to the ~wer ~ sto~ d~in, t~ ~nl ~luti~ will
’e~pired’ c~micals. ~signate ~ ~n to ~nage ~w envimn~nl ~d ~ ~t City ~
malenals to ~su~ ~r invento~ c~. ~g~gate ~d
st~e ~tcfiais in ~ ~a protect~ from ~vy ~c, dust, ~ Substitute I~ toxic ~l-~di~, ~t, and ~inwater. Install adequate ~s and contain- cleaners Ior caustic ~lutions a~ wat~.~
~nl Io pro~rly manage any accidental s~lls. ~rly la~l ~lven~. Clan pa~ zt z ~n~li~d s~ti~ s~h ~at ~l~n~
all ~n~zne~ ~ to their contenh c~m~l ~ date and and Rsidues stay in o~ ~a. Install drip ~s, dBin
w~u st~ge of w~t~ ~g~. and d~in~ ~cks in a way that di~ dfi~ ~k into ~ fluid

~ldin~ tank for Ru~. Imple~nt tw~s~ge ~ cl~in~.
~ U~ oil filt~ ~ ~ ~ ~ndl~ ~ u~ dirty ~lvent fi~l ~n vi~in ~lvent f~ final c~in&.
h~d~us w~te if ~ey ~t s~ial ~ling Rquire~n~ ~gRgaze di~nt c~aning ~B~.
(call ~ a~enc~s list~ for more inf~ali~). ~1 fihen ~omplis~ by ~1~:
s~ld ~ drain~ into a w~le oil bin, ~ to
a~ilional oil sto~ in leak ~[ ~tai~, ~ ~li~ to # Self~ontain~, ~i~ulating ~leum ~l~nl zin~
a Rcyclin~ facility. R~ycle oil and antif~. ~ w~te oil that Rcycle liquid b~k into a stage ~m
and fluid ~cycle~ will al~ pick up ~] filt~. ~h~ less ha~ful ~lvents. U~ z ~i~ to ~ckup
~yc~d oil ~ lu~. ~lvent ~d ~liver f~h ~luti~.

~i]~t:~1~(~i[~i~t ~su~ ~t ~ she’s ~e- ¯ Pa~s w~h~ with filte~ to ~ cont~in~water ~s not exceed the ~iz~ of ~ Angel~’ ~al di~h~e extend ~lulion life. Man~ o~~miZs, pan~u~ar]~ the pH limit o~ 5.5-I I. ~uti~s with ~ ~aler and detergents instead of~high ~ ~e~ Io~ pH usually con~in ~ls ~ must ~ Keep lids clo~d on pros w~he~ ~ ~lvent si~
dis~ of~ ~ w~e. when nm in u~ to ~uce air emilio,. ~n&

Seal fl~r d~ins If ~du:e ~ ~ibilit~ of spills ~
cos~ avenge $~nth (in 1~5).

~s f~ ente~ng I~ ~wer. Y~ must ~vent spills f~m ~[~ltf[~i~l~l~ Captu~ ~l filin&s~oing into ~ fl~r d~ins or ~tside to ~ gutt~/st~ ~wer. pr~uced b~ ~nd~ng or machining. E~I~
U~ ab~n~ 1o clean small spills ~ ~aks. ~ larger spills, as ~ssible and keep a bin under your la~e ~ gH~er to ~h
~e a~nt "sn~" as tem~ ~s to c~tain liquid t~ filings. Filings from as~t~ b~e sh~swhile it is �loned up. ~ a~o~nts must t~n ~ sto~d and should ~ captu~d in a ~p~le. e~lo~d ~iner ~ mu~manif~ted ~ a ~dous wasle. Install spill ~tainment ~ ~ handled ~ a ha~ous waste. Avoid ~nt~inating
dikes ~nd t~ks to con~n ~ volu~ ~ ~ i~est ~nk. ~tal filings with as~slos, which can n~ ~ ~nt to ~in~

~p ~ale~. ~st from b~ke pads ~nmi~ z signific~t
I~ ~ ff ~ ~:~ ~T ~ i)~ U~ d~p pans u~ ~hicle Io a~unt o~ cop~r which ente~ ~ sto~ d~ins.
mimmize need to ~ash fl~r. Combine u~ ~smission ~d ~sible, ~k ~our supplier ~ ~nuf~tu~r
b~e fluids for c~t eff~ti~ ~cling. R~over f~W

low c~r c~tent~f~ge~n~ from air co~itio~ using ~ air tight machine.
Eeusing f~n on-site is i~ c~UX ~ ~ing it to an off-site ~ Consider using altemati~ water-~
~c~. hi,h-solids pain~. U~ high volum~ ~su~ ~ el~

static sp~ ~uipment If maximi~ ~nsfer e~ci~y.I~ (~[~,~]~ R~cle us~ ~tte~ ~d ti~s wi~ a m~hanical s~ppin~ I~hniques Io ~move ~int fromcon~acz ~c~cler. Keclaim and ~fu~ish p~ such as altema-
pa~s. Savinps in chemical s~p~r pu~h~ ~d dis~lto~, water ~m~, and c~u~lo~. Send pa~s to a ~ilder or
should offal Ihe i~z~ in lair time ~ui~ ~ ~ni~auto ~s~n~er ~ho can reu~ ~ ~xcle ~m.
st~ppin~. E~cle leftover p~nt b~ giving it to cuslo~
donazing iz to �ommunit~ o~ani~ti~s ~ ~ls.I~t~,~qtd For flu~hin~ ~diato~, ~c~cle ~nse

~a~er. u~e a high pressure hose with low flow ~te. u~ a ~n~
~[’:’~l!~ r’i’~,l l~Till[~ ~i,1 I]~=li~i Ify~r d~~ ~ ~fies of Iwo still-fin~ ~nks instead o~ flushing, cleanup and r~c)cling ello~ ~e successlu], you
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V
flcx)r drains and become a zero discharger. Even a decrease in water discha~ed to lhe sewer my seduce
your sewer surcharge fees. Being a zero discharger will ultimately save money ~�l resou~’~.

However, if you must discha~e to the sewer, make sure that you comply with lhe (::it)",’ discharge 1"
standards. Never put vehicle fluids, cleaning solutions, paints, acids or olher wastes down lhe sewer ~
storm drain. If your wastewater does no~ meet City limits, you may need ~o change your pmcess~ or ~
the wastcwater hefo~ discharging.

~ Making Pollution Prevention changes requlms understanding and �ommitment
from managers and employees. The techniques described should be implemented wilh a plan to h’~ie ~d
involve staff. Utilize incentives to encourage employees to identify other P2 techniques. All employees
should ~ccepl and practice waste reduction.

~ Prorate your use of environmentally friendly products and your reuse and recycling
acuvizJes to your customers. Many of your customers will appreciate and be interested in your pollution
prevention efforts. Educate your customers on lhe importance of proper vehicle m~intenance to redoce                              -
leakage ofoil ~J o~r fluids which ~re washed to the ocean by rainwater.

~ Sources of information are local regulatonj agencies, trade associations, waste hanle~
chemical o~ equipment vendors, chambers of commerce, business assistance centers, energy and ~ "
suppliers, and informationaJ workshop,

Steps to Pollution Prevention
I. Commit ! ! !
2. Assess operations, material used, and wastes generated.
:3. Determine how material usage and waste generation can be eliminated or reduced.
4. Implement pollution prevention techniques.
5. Monitor and evaluate effectiveness of each pollution prevention technique.

Where to Find Help
Pollution Prevention Section, lndustri~,l Waste Msn~gement Division (IWMD), Bureau of Sanitation,
City of Lo~ An~zeles. The IWMD requires all businesses in the City of Los Angeles who discharge non-
domestic was[ewater to the sewer, to obtain an Industrial Wastewater Permit. City staff inspect and Lake
wastewater samples at your facility to verify compliance with City standards. IWMD can provide free
technical assistance on pollution prevention opportunities which can help you comply and save money.
Call (213) 237-0806.

CAl., EPA, Department of Toxi~ Substances Control (DTSC’). The DTSC can provide information on
storage, a~umulation, transportation and treatment of hazardous wastes. DTSC also has matet~!
regarding pollution prevention, potential sources of funding, and permitting requirements.
Call (818) ~1-2830, (310) ~590-4958 or (916) 322-3070.

Hazardous end Toxic Materials OtTIce (HTM), Environn’~ntal Affairs Department, City Of Los
Angeles. HTM provides Los Angeles busin~ses with on-site technical environmental assistance,
pollution prevention training and workshops, access to a vendor database and a technical library. Cell
(213) ~80-1079.

!

pnxluc~d by ~� City of Lm Angeles. Department of Public Works, Bureau of Sanii~Oo~. [nduslrilJ Wlsle M~,iagen~fll Divisk~ ¯ Jtule



Fo, ,~tore h~formation...

~̄ ~=~ Mobile Detailing.~ oo ?-, ,

"= and .theQ,,eslions regarding ,his notice may be ~ ~ ~

directed to: ~ ’

=i¯~ o,~.,~ ~o~.,, ~n~,.o.~.,.,
~ Water Quality.ActManagement Agency’s Slormwsler Secllo~

al (714) 567-6371 ~ ,
or Pavlova Vhale of the Santa Aria

Regional Water Quality Control Board
~909) 782-4130

.....    ~ ~is:~r ~ been ~e~red af the

~

of the mobile detailing h~dust~
to provide direction with reg~d to compliance

with the federal Water Quali~ Act of 1987.



TI ! E W, o ,’Ell QUALITY ACT:

~

2. When engine clehning is notControlling Storm Drain Pollution ’ , involved, the service may be
performed using only deionizedUndcr the federal Water Quality Act of
water, purified waler, mid/or lap1’)87, the Cq.mty attd cities of Orange
water willn no addilivcs for washCot,nly ate obli/~alcd to control tile
and rinse purposes. This waterdischarge of pollutants into storm drain Mobile Detailing Procedures
may then be discharged to thesysle~ns. Specifically, National Pollutant storm drain systems provided thereDischarge Elimination System (NPDES) Since connnercial vehicle washing, is no visible evidence of chemicalI’e..ils issued by the state i,t 1990 including mobile dctaili,tg, is not
coutamiuation such as foams.p.rsuant to the Act prohibit the public exempted, the following procedures odors, discoloration, etc.age,lcies of Orange Cot,nty from should be adopted by individuals

acccpthtg, with few exceptious, peffonuing this service: When chemical products must be,ton-sto,mwatcr discharges into these
used to perform this type ofsystems. I. When cleaning engines and/or service, they must be used on ¯vehicles usiug chemical additives            spot basis and wiped offprior to

Acco,di.g to El’A, exceptions to local such as soaps, solvents or rinsing.rcgt,lation include water line flushing, degreasers:
la,tdscape i~ligalion water, water from

3. Equipment, such as ground coverpotable water sources, foundation drains, a. Service must be performed devices, shall be regularlyair conditioning condensation, irrigation at a facility that has the inspected and maintained to ensurewater, water from ciawl space Immps, ¢qnipmen! to prol)e,’ly proper and effcclive fiinclioning.i~f’)lhll~ deniers, I:lwn walcrillg, illdivhlllal process Ihc COlllanlillalt:d
rcsidc,~lial car washing, dcchloriualed waslcwalcr runoff, or
swinuning pool discharges, street wash
runoffand fire fighting runoff, b. Service must be performed

using a leak-proof ground Before you allow anything to go
cover device that will catch into the gutter or storm drain,
and contaiu all stop and thinhl

The County’s NPDES Permits contamiuated wastewater
prohibit, ~vith few exceptions, nmoff for later disposal in ¯ Storm drains go directly to

manner that complies with ¯ channels and creeks, throughnon-storntwaler discharges all city, comdy, stale aitd wetlands and to the oceat~into the storm drain system federal codes.



POST IN CLEANUP/WORK AREA
VGood Cleaning Practices O

Food & Restaurant Industry L

For A Cleaner Ocean i~.~~o
To repo~ Illegal dumping

(Para repo~ar descargo ilegalmente)

1-800-303-0003           ~0~
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THE CITY OF MANHATTAN BEACH
OCEAN SAFE CAMPAIGN

ENTERPRISE PLEDGE

ENTERPRIS~,~.~.~O~U’~ OSE OF THIS ~C~PA~G~? i~i,"0~ COMMtm~T~
EDUCAT~ON~’70 : :~DUCE THE AMOUNT,OF CONTA~i~,TSkTHAT ENTER
THE OCE~_ ~,i~rr B~CHES VV, ~-r~ ,. STORM DR~0~Sy~TEM. TINS
ESTABLIS~,i~, ’, ~o~S COM~IrrE9 TO OBSERWN~ ~. O~ ~’~.ACEAN SAn~

¯ ~ OP, ER DISPOSAL-,~O.~ FOOD PARTICLES ANI} ~.NAGF- OF
~ ~ WATER DOW~oU~iL~TY S~K~,OR
.I ,,¯ .\ ~R DIS~POSA~ O~ ~SE, ~OQD .~O.~ ~r~,STE IN
.,..~ .\ ~- "----’-’~.~.~,~ : .,r

" -~P, ’.CLxEANING OF FLOOR MATS, OFF’/ " .qECESSARY,

FULFILLMENT OF THIS PLEDGE ENTITLES Orville & Wilbur~$ Restaurant
TO DISPLAY THE OCEAN SAFE ENTERPRISE SYMBOL IN THIS RESTAURANT
AND ON ANY OTHER PUBLISHED OR PRINTED MATERIALS PROMOTING
THIS BUSINESS.

THE OWNERS, OPERATORS AND MANAGERS OF THIS ESTABLISHMENT ARE
PROUD TO DO THEIR PART IN MAKING MANHATTAN BEACH AN OCEAN
SAFE COMMUNITY.

SIGNATURE DATE SIGNATURE DATE

R0035272



OCEAN SAFE PRACTICES FOR RESTAURANT,~

The purpose of this form is to provide the restaurant owners and operators with information
about how to eliminate discharge of waste water into the storm drain system. Please take a few
minutes to fill out this che¢ldist so that the needs of your facility can be properly assessed.

I. Employee training at your establishment includes education about the proper cleaning of
floor mats, the correct disposal of food particles and ~ tW~,,ater, and the       dispolai of
entry-way and sidewalk sweepings into trash receptacles.

2. Kitchen and bar floor mats are cleaned within the p~not outside the building
in streets, alleyways or sidewalks.

w "4 (tnitttt)
3.

receiveA mop sinkwasteis water.aVailable inside the facility that may be u~to[g~,ean floor mats, mops and

4. If there are no mop sinks or floor drains in the facility, mats a4re cleaned by a janitorial

5. Glass, cardboard, paper, plastic and metal are colle~te4~ restauran~ for recycling.

6. All trash cans, trash bins and other trash receptacles have covers and are tightly sealed.

8..Grease traps and grease interceptors are maintained~ out on a regular basis.

(~te)

After you have completed this checkJist, please contact one of our representatives so that a site
visit and discussion of this form can be arranged. Please call (310) 545-5621 extension 424.
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H O W TO B E A N O C E A N S A F E E N T E R P R I BE

FOOD WASTE AND PARTICLES, GREASE~ LEADS TO A STORM DRAIN. THE STORM

CLEANING SOLVENTS AND CHEMICALSt MOP
DRAIN SYSTEM LEADS DIRECTLY TO THE

WATER AND TRASH FROM RESTAURANT
BAY. I~VERYTHING FLOWING THROUGH THE

OPERATIONS FREQUENTLY MAKE THEIR WAY
STORM DRA,N ’Y.TEM END, UP ON THE

’NTO THE MANHATTAN BEACH "TORM DRAIN
BEACH AND IN SANTA I~ONICA SAY WITH-

SYSTEM. THESE MATERIALS FLOW THROUGH
OUT BEING TREATED.

THE STORM DRAIN SYSTEM DIRECTLY ONTO

S THE SINKS, FLOOR DRAINS, BATHROOMs

CONNECTED TO THE SANITARY S~WER ~Y~-FOR PEOPLE ANO MARINE LIFE.

WITH YOUR HELP, WE CAN MAKE
TEM. WHAT FLOWS THROUGH TH~

[NTERPRIIE, PROPE~O ~GAL ~J~POEAL OPTIO~ FOR

¯ THE STORM DRAIH SYSTEM AND T~F �ONTA TED W~MALL FOOD PAN-

SEWER SYSTEM ARE SEPARATE SYSTE~?~ TITLES ANO ~THER WASTE CREATED DUN-

~VERY ~ITY STREET, SIDEWALK AND ALLEY ING RESTAURANT OPERATIONS.

¯ OCEAN SAFE RESTAURANT CL[ANIN~ YOUR RESTAURANT WILL ALSO REDUCE

AND MAINTENANCE PRACTIC~. ¯ DON*T WASTE THATA~RAC~ RATS AND

WASH KITCHEN MATS, GARBAGE CONTAINEflS, REMEMB[R~ DUMPING ANY MATERIAL

GRILLS AND UTENSILS ANYWHER~ THAT OTHER THAN CLEAR WATER INTO A STORM

WASTE WATER CAN FLOW INTO THE STORM DRAIN IS A VIOLATION OF THE FEDERAL

DRAINS. ¯ ~UR MOP AND WASH WATER INTO ~LEAN WATER ACT ANO ~ITY OF MANHAT-

THE MOP SINK OR ~WN FLOOR DRAINS~ NOT TAN B[ACH ORDINANCES. YOUR RESTAURANT

INTO ALL£YS~ ETRE~S OR SIDEWALKS. ¯ IF IS SUBJECT TO INSPECTION FOR VIO~TIONS.

YOUR R~$TAURANT I~ NOT EQUIPPED WITH IF YOU JOIN THE OCEAN SAFE

MOP 8INKS AND FL~R DRAINS, HAVE SUCH PRISE CAMPAIGN, YOU WILL R~CEIVE A

FACILITIES INSTALLED. ¯ IF YOUR RESTAU- SEAL OF RECOGNITION FROM THE ~ITY AND

RANT CANNOT BE R~ROFI~£D~ EMPLOY A CITY R~SID~NTS WILL B£ ENCOURAGED TO

CLEANING SERVICE THAT WILL R~MOVE MAT8 PATRONIZE YOUR

FOR PR~[RCL~NINGOFF ~EMIS£S.e T~IN FOR ~ORE INFORMATION:
¯ HOW To BECOME AN OCEANYOUR WORKER~ AND ~ET ~HEM KNOW IT I~

ENTERPRISE: (310) 545-5621 EXT. 424
YOUR R~STAURANT POLICY TO FOLLOW

~OUS~HOLD HAZARDOUS WASTE
~EAN SAFE CLEANING AND DISPOSAL PRAC- ~: (8~) 552-5218
TICES. GIVE THEM RECOGNITION FOR INNOV- ¯ USED-OIL COLLECTIOH CENTER~:

ATIVE IDEAS ON HOW TO KEEP RESTAURANT ~800) 553-2962

¯ To REPORT ILLEGAL DUMPING ~RwASTE OUT OF THE STORM DRAINS.
~ CLOGGED ~TORM DRAIN:

FOLLOWING OCEAN SAFE PRACTICES AT (310) 545-5621 EXT. 380

R0035274





CI..~ N I NG EQUIPHENT [ ~ SPILL~ t DUH P~TEU

...... ~ . , [ ~- :

¯

~ ¯ : : . .. .:
~ : : .                         : : ¯



Food Service
Establishments

Can Help
Prevent
Pollution

Grease...
Help For the
Food Service
Establishment

Brochure produced by
Pollution Prevention Program

Source Control Division
Eastern Municipal Water District

(909) 928-3777 ext. 6203

0 J.ly 93 Primed o~t Recycled Paper



STRATEGY
Grease interceptor maintenance costs are
escalating for food service establishments
each year. Disposal costs may go up as
much as 300% within two years. " Minimizing Grease and Solids

Reaching the Interceptor
These are ACTIONS you can take.

Reduce the amount of grease washing down
the drain by scraping off trays and pans into

~~,. waste grease cans.Contract with a reclaimer or
processor to pick up waste

Scrape grills and cooking services into agrease.
waste grease can.

Place baskets in drains to catch solids which
Reduce the amount of solids can then be placed in the trash bin.
entering the interceptor ,
through garbage grinders. Look at the solids entering garbage grinders

to evaluate the best method of disposal.
Much of tiffs material ~uld be placed in
trash bins and disposed in landfills.

Monitor your interceptor. "
YOURSELF to decide ~Iinimize spills of oil and grease on floorswhen it needs pumping,

which when wet-mopped end up down the
drain.



GREASE IN’I:].’RCEPTORS
HOW DO TI-[rEY WORK?

Grease interceptors are installed to ,~ 5. Water travels through the bentprotect the sewer lines from being pipe (called an elbow)into theblocked with grease or solid material. GREASE ~ond chamber. More of the

Grease interceptors are usually a three INTERCEPTOR sotids and grease will separate
from the water.chambered concrete tank-like structure

buried in the ground outside the 6. The f’mal chamber should havebuilding. Many times a small concrete t~ ~_~(~

~~.~0m

very little grease and solids. An
box is attached for sampling purposes, inspector may require you toThe top of each chamber should have a ~

have the interceptor pumped by a
manhole opening to allow for cleaning liquid waste hauler if the solidsby a liquid waste hauler.

~ ~,I~ �.l. a~a in the final chamber reach within
2 inches of the elbow or the

Here’s how interceptors work: grease is more than 12 inches

!. Wastewater containing solid
.~,,, thick or a sample of the

discharge contains more oil andmatter and grease leaves the grease (of animal origin) than the
kitchen. (Restroom wastewater ~ Ihnit of 500 mg/L.
does not enter the interceptor.)

7. In the two hours that wastewater2. Wastewater flows through the should take to travel through the
~-r fc::,~c,f,--,g the arrows intercel~tor, most of the solids
in the top diagram. L0aS~nm~aa. stc~m~ and grease will be retained. The

¯retention can be affected by
3. Most of the solids will settle to ~ water temperature and cleaning

the bottom of the first chamber. Standard Drawings o{ Grease Interceptors products used.
are availabl~ by calling

4. ,q;nce grease floats, a major Eastern Municipal Water District 8. Water exits the interceptor and
amount will be retained at the top Source Conlrol Division mixes with the restroom flow in
of the first chamber, at (909) 928-3777 ext 6262 the sewer lateral.



and the BACTERIAL ADDITIVES
Liquid Waste Hauler

Many sales representatives are knocking at
1. Ask the hauler for the location of the the food service establishment’s door selling

disposal site for the grease, what sometimes seems to be a

2. Ask the hauler whether the grease MIRACLE CURE!!!
removed will be reclaimed..

Be careful before signing a contract. Ask
3. Ask the hauler if the service provided what guarantees are provided.

includes complete pumping of the
interceptor and sample box or just Make sure that the additive is not an
skimming of the grease layer, emulsifier, which just breaks the grease into

parts which will float out into the sewer.
4. Watch during the treatment and Emulsifiers may be prohibited by your local

pumping process. Make sure you are agency.
receive the services for which you
receive a bill.                             No bacterial additive will eliminate the need

for pumping the interceptor. It may increase
5. Discuss with the hauler who is the time between pumpings.

responsible for additional charges if the
local authority requires the interceptor ! Ask the bacteria sales representative for the
to be pumped between regularly, names of other local food service

:~,~ scheduled maintenance events, establishments that are using the product
~, with success.



CITY OF SAN JOSI , CALIFORNIA V
4 NORTH SECOND STREET, SUffE 6?$ ENVIRONMEN/AL

OSAN JOSE, CALIFORNIA ~5113 SERVICES DEPARTMENT
Phone Number (408) 277-5970 Environmental Efffotcmnt ~
F~x Numb~ (408) 277.3186

L

¯ DATE~                                     1
,~FACILITY NAME~

2
~STREET ~ ~STREET NAME~
¯CITYm ~STATE~ ~ZIP=

SUBJECT: NPS FACILITY INSPECTION
SIC CODE: (~SIC CODE~

FILE NUMBER: (d~ILE NUMBEI~

Dear Facility Owner/Operator:

The City oFSan Jose is currently conducting a Non Point Source Facility Inspection ProBram in your erell to locale
sources of’pollution running into local storm drains and to help business owners comply with new regulations
prohibiting the discharge of anything besides rainwater into the public storm drain system. The storm drain system
unlike sanita~ sewers, are intended Io conduct clean rainwater runofT. This water does no~ undergo any type of pre-
treatment prior to entering our surface waterways; such as local creeks and ultimately lhe San Francisco Bay.

"The type of’pollution we are working to prevent is called non point source pollution. It is pollution washed by rain from
streets, industrial/commercial are~ and roofs. Included are materials which are deliberately dumped into gutters
storm drains. It is made up of many types of pollutants, including but nol limited Io: residual oil and graa~, painL
~olvents, waste wash-water, fertilizers, economic poisons, and p=rticulate=.

As required by the Regional Water Quality Control Board, the City of San Jose has participated in Non-Point Source
monitoring studies over the past four years Io find out how polluted our storm water is and what types of contaminants
are present. The City of San Jose is required Io determine where this pollution is coming from and to help busine,~
owners employ specific best management practices to prevent the pollution of storm water, Based on Standard
Industrial Code (SIC) criteria set forth by the RW(~B your facility has been identified as requiring a need [or
inspection under this new program. The purpose of this audit will be to identify End document existing or potential
sources of pollution which may enter the storm drain system.

The mandate to reduce Non-Point Source pollution and improve surf’ace waler quality will require a tremendous effort
and in order to do so we need your assistance. Between now and July I, 1995, Inspectors from this division will be
coming to your facility to conduct s Non Point Source Inspection. If you were required to file a Notice of Intent
to be covered under the State’s general storm water permit for industry, please prepare to have available your NOI and
Storm Water Pollution Prevention Plan (SWPPP) for review. Other documents which may be ot’use during the
inspection are plumbing schematics and a facility/site map. If you wish to ~:hedule your facility inspection for a
date or you think that your facility is exempt, ptcase call the undersigned Inspoclor at (408) 27"/-5970.

We welcome any questions you may have and appreciate your �ooperation.

Sincerely,

~INSPECTOR NAME~
Code Enforcemer, t Inspector

R0035281



Industrial Stormwater Management Survey Form

If your com~ny oF~s morn ~ ~ f~ilily in Ri~, ~ ~pY ~is fo~
~ f~ili~.

Pa~ !. To Be ~omplet~ for ~11

B. T~g m su~ ~i~ing ~

~

4. Ple~ ~ve a b~ef desertion of ~ acOvities or ~i~ ~u~ al ~ f~l{~.

5. R¢~ ~ve a brief d~ion of ~y ~w miletus or fi~s~ ~uc~ ~at a~ ~o~d st ~ facility
~at may ~ ex~d to sto~walcr.

~. if you ~w ~ facility’s pH~ipal 4~igit SI~ l~us~al ~ifi~don (SI~
provide it ~iow. ]f~ur f~iSty h~ mo~ ~ o~ SIC c~e, ple~ provide

Part [I. To Be Completed for All Facilities that Di~harge Industrial Stormwater

Ple~e h~ve this form compleled by the person responsible for ~l~nn~ler pollution �ontrol �omplilac~

i. Contac~ Person’s Name.                                   Title
Mailing Add{ess
Phone N~mbcr (. ) -
Signature Da."

lp_ __
2. Whal. is [he facilily’s (or consu’uclion sitc’s) street location, if different [h~n the mailing Iddr~s

above?

3. Does ~his facility hold an NPDES Permit for direct discharge of waslewater

Yes ~    No ~ II" yes, wha( is ~ permit number?

(No~ l~a! [hLs is ~I U~e. same ~ a l~rmi! for discharge to I mun~:ipel waSl~Wal~r
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Best Management Practices
for Storage of Liquid Materials
Indoor Storage:

One way to ke~ rainwater from contactinḡ Or~ze and ammge ¢ontainet~ ~o that ~liquid material is to move ~mrage indoors, ar~ accessible for iaspection and/or clean up.
This also preven~ any spills from
accidentally flowing into ~e storm drairts.¯ ~e~p a/o~ of when you apply I~MI~. ForBe sum m check wi~ your local building, example, write r~e name of the operator, thezoning, and fire depamnent concerning ~t~ and time the I~MP was applied, and aindoor storage requirements. Also, deacription of the BMP in a spiral notebook.
hazar~o~ materials m~t be stored in This helps you confirm to the impecmr that
accorctance with f~eral, state, and local you am minimizing the contaminants rainrt’quimments. Checl: wit~ your local pic~ up on your sit~.

¯ As possible, practice source re~lucrion byIf you must store your liquid materials r~ducing ~e amount of materials stored on sireoutdoors, you can significantly reduce your at any one time.contribution to storm water pollution by
applying best management pra~ce~, or ¯ Stea¢il storm drain inlets with "No l~mping,BMPs, to your daily a~viries. BMPs Drains to Bay" message.related to outdoor liquid storage are
described below. ¯ $�ore contracts so ~at if a leal: or spill

oc~rs, materials do not enter the storm drain
Outdoor Storage: system. One option is to pla~ the containers

in secon~ry containment. Se~on~ry
¯ Regularly inspect liquid containers for containment include oversiz~ drams, secondary

cracks, �orrosion or leaky seams, containment pallets, dram containers, etc.
Any ram captured in secon~ry containmem¯ Keep caat~iner~ oat of pooled or standing must be disposed of properly:

water.

- If the caprared rainwater has not contact!
¯ Apply eautioa ar~ ¢orarol when the conten~ of ~ containers, the

traasfernng liqui~ to minimize the aaco~u~n~u~e~ nin wamr can be discharged
pomntial for a spill, to the storm draim.

Have clean.~ m~eria~s easily accessible. - If there is potential that the rainwater is
Regularly train employees on spill clean- contaminate, the rainwater cannot be
up procedures. Designate a spill clean-up discharged to the storm drain. Contact your
coordinator, local storm water represemative for more

information and guidance on disposal
alternative~ specific for your site.
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January 1995

County Finish the Pour Right
Urban Runoff Guidelines for Small, "Week-end" Concrete JobsClean Water Program

A Comortium of Local Agemiet

Proms our creeks, lakes, and San Francisco Bay by not placing concrete waste into inlets

or gutters. ONLY RAIN DOWN THE STORM DRAIN,

The storm drain system includes gutters, grated inlets, underground pipes, as well as channels
creeks, and the Bay. Anything that is discharged into the storm drain system flows to the
Bay without any treatment.

Concrete wash waters contain sediments that coat stream beds and chemicals that harm fish
and other wildlife. Concrete wastes block and back-up underground pipea.

How to properly dispose of concre~

Remove all excess concrete from the chute by using a
~ueegy or similar tool.

Place all exce~ concrete in a form, holder, box, or a
designated washout area where it may be removed once it
is hardened. You may need to make a number of u~aller
piles be~’ause solid concrete is very heavy. All concrete
finishing tools and pumping hoses should also be cleaned
in the washout area.

Use the minimum amount of water to wash down the chute, finishing tools, and any other
equipment.

Remove the concrete sediment from the street, gutters, and area surrounding the washout
area before it hardens.

Dispose of concrete wash water properly. Two examples are described below.

Preferred Pr’a:tice to Dispose of Wash Water:. Contain all washwater on soil, preferably
in a bowl shaped area to prevent the wash water from flowing from the washout area.

Alte~ Practice: The following steps are illustrated on the back of this flyer.
i. Find the storm drain immediately down stream from the designated washout area.

Block the storm drain and dana an area to collect the washwater. One effective
control method is to use sandbags. To properly install, first wet down the sand bag~,
then compact them tighdy to one another and to the curb so that no silty wamr can
flow through.

2. Allow particles to settle and allow the wamr to evaporate.
3. Remove any remaining concrete sediment.
4. Dimard the concrete particles to the tm~ or landfill.

Please rtmember, IT IS iLLEGAL TO DISPOSE OF CONCRETE OR UNTREATED
CONCRL"I’E WASH WATERS IN THE STORM DRAIN SYSTEM. Also, DO NOT
dispose of concise in the rmnitary r, ewer.

R003~287



V
Typical Best Management Practice for

Okeeping Concrete and Concrete Wash Water out of the
Storm Drain System (Bird’s Eye View}:

Newly Po ed

House

~igr~ts ¯ Co.rots W~ Ares.
~o ~o/orr~ ~ o~ ~ ro~ De~gnlr~ Con~ere

to ev~or~e a~ 4,~e~ of          wo~ ~ee ~ ~m~e     ~tO~ ~,._

Typical Sandbag Dam:
~

fl~ we~ down ~ bogs. ~ ~ ~se ~

R0035288
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V

Best Management Practices
for Outdoor Storage 1

of Dry Materials. 2

Keep rainfall from directly contacting dry materials stored outdoors.
You can do this by doing any of the following: ""

move s~orage indoors;

move materials into a shed; or
cover the outdoor areas with plastic
sheeting or a tarp, and secure with
weighted tires or sand bags.

* Keep rain from running onto or through the storage area by storing on a
mounded area, on a pallet, or in a bermed area.

¯ Sweep the area frequently; dispose of debris in the garbage.

¯ Keep dumpster areas free of litter and keep lids closed.

¯ Do not use the area for washing; wash water from cleaning operations
must be discharged to the sanitary sewer. Contact the local wastewamr
treatment plant.

¯ Smncil storm drain inlets with "No Dumping, Drains to Bay" message.

Hazardous Materials must be stored in accordance with federal, state, and local requirements.
Check with loca~ building, zoning, and fire depanmenu concerning indoor storage requirements.

I~..�’!~.~Ct:’ A~2’UII.C’M~ ~ Me~l~m .~’~u¢~ fo~ I~ ~ Wa~- I~o~mam ~ I~a~glm. 1994.
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V
0

Best Management Practices L
for Cleaning Parking Lots

1
2

* Sweep parking lots frequently; at ~ weekly, daily i~ pmferabh~. Small ~ can be
swept with a broom; larger area~ may need ¯ vacuum u’uck or mechanical ~veeper.
Dispose of sweepings properly.

¯ Post xign~ to control llt~r and prevent patrons from working with automobile
fluids in your paxking lot (changing oil, adding Izaasmi~ion fluid, etc.). You
could be l~able for their mess on your property[

¯ Us~ a~sor~ent mater~l to clean up a~tomofive fluids on the paring lot. D~spose of
absorbent properly."

¯ K~ep dumps=r ~ ~ of liar and 1~ clo~.

¯ Wash wa=r from all O.zn~g op~r~do~ must be di.~harged to the sammy ~wer.

I2" cleaning with water and detergent i~ needed, u~e a mobile wa~i~ng unit that i~
setf-comamed; do not allow the ~ wa=r (whether or not it i~ u3apy) to
dixcharge to the ~rm drain ~em.

¯ If using a seLf-contained mobile cleaaer i~ not feas~le, collect the wash water and
dispose in indoor siak~ or drai~ for discharge to the ~aaitary sewer. Contact your
local wa~t~wa~r n’eam~.at agency for approval.

’~ I

"

St~ncil ~rm drain ialet~ with "No Dumping, Drain~ to
’ Bay" meuage.

"Hazardous Materials must comply wi~h haza~ous ma~ria~ storage and d~posal mqu~men~.
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V
Building Maintenance/ 0

Remodeling L

~fe. In ~n~ ~ ~t F~e~ ~d S~ regulations ~d
2~u~emen~, muni~p~i~ ~ ~ Coun~ have jo~

~ fo~ ~e AI~ Coun~ U~ Runoff CI~ Warn
Prog~ (AC~).                                               -

h addition m ~viewing our o~ p~c~,
in AI~ coun~ have launch~ a pubic ~u~fion
~pmgn md ms~6on prog~. ~e AC~ is
wor~ng ~ commerci~ ~d indus~ bus~, ~ well
~ cons~c~on con~cto~ ~d ~den~, m idenfi~ ~d
con~ol ~llu~.

Cons~c~on si~,

m~nmn~ work or                              "
budding mm~ng, ~
mu~ of sto~ wa~
~ufion. Ma~s ~d

w~h~ imo a sto~ d~,
gutter, or s~t have a

di~t impact on 1~ ~ ~d ~e Bay. As a
su~isor of ~ cons~cfion site, ~i~, owner, or f~
o~tor, you ~ ~n~ble for ~y ~mnm~ im~t
~u~ by ~= ~pi= wor~ on your ~.

AH ~ns~cfion ~n~to~ ~ ~u~ or eH~a~ ~
~nmbudon m sto~ ~r ~Hu~on by following ~t
M~agement P~cfi~ ~MPs). ~e ~le on ~e mv~
side of ~is page iden~fi~ ac~ at ~ns~cuon sit~
con~bule m u~ ~noff ~u~on ~d ~v~ ~s)
m con~ol or e~minat= ~ di~.

If you have any questions concernLng urban runoff,
contact yo~ progra.rn representatives at 670-5543.
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VGood Housekeeping Best Management Practices
0You can control pollutant discharges by do~g these BMPs. The following list describes som~

Lcommon-sens~ BMgs that requir~ modest ~anges to routine operations or maint~aanee practices.
The obJectives are to I) keep pollutants from contacting rain and 2) keep pollutants from ~ing
dumped orpoured into the storm d,"aina’. "l’he goal is "only rain i~ the storm drain."

~ Best Management l~e~ .~-
Pavement Cleaning * Swet, p parking lots and other paved areas l~’iodieally to remove

debris. Dispos~ of d~ris in the garbage.
2¯                                * If outdoor pavement cleaning with detergent is required, eolJect wash

water and dispos~ in indoor sinks or drains for discharge to the sanitary             -
s~’wer. Contact your local w~.~t~wate..r treatment

Litter Control         ~ Provide an ad~uate number of trash rec.eptaele.s for your eustomer~
and employees. This helps ke~p tzash from overflowing receptacles.

, ° Pick up litter and other wastes daily from outside areas including storm
drain inlet gates.

Wasm Disposal       ¯ Insl~et dumpsters and other waste container~ periodieatly. Repair or
reglaee leaky dumpsters and containcr~.¯ Cover dumpsmr~ and other wast~ eontainer~.

¯ Never dispose of waste products in storm drain inlets.
¯ Recycle wa~te_s or dispos~ Pmi:~rl~,.

Materi~ls Storage" ¯ Store materials such as grtas~, paints, detergents, metals, and raw
~ materials in appropriate, labeled ¢ontaine.r~.
i ° Make sure all outdoor storage containers have lids, and that the lids ~’e
! ad~uately closed.
! ° Store stock piled materials inside a building, under a roof, or eov~ecl
~ with a ta,,’p to prevent contact with rain.

~
Training * Train employe~s regularly on good house.keying practice.

¯ ¯ Assign a l~rson to t~ responsible for effective implementation or"

EquipmentlVe.hicte * Maintain equipment and vehicles regularly. Check for and fi~ leaks.Cleaning * Us~ drip pans to collect leaks or spills during maintenan~ activities.
¯ W~sh equipment/vehicles in a designat~l and/or eov=r~l at~a where the

wash wa_t~r is collected to be recycled or discharged to the sanitary
s~wer. ~ontaet your local wastewat~,- treatment agency.

Some facilities will require struetu~l control BMPs it" simplw opea-ationa/ones are not adequate for
k~eping polJutant discharges from the storm drains.

¯
Hazardous mamria~s must comply with hazardous materials storage and disposal r~lu~.t:ments.                 ~--
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B,
~ Best Management Prtetl~-~_

Pavement Cleaning ¯ Sweep lmrking lots and other paved areas periodically to remove
debris. Dispose of sweeping in the garbage.¯ If outdoor pavement cleaning with detergent is required, coUe~t
washwater and dispose in indoor ~ or drains for diseJ~arge to the
tattitary tewer. Contact your local wa~tewater ta~ttment pill

Equipment Cleatdng ¯ Ditcharge wa~hwater to the ~mxitary r~ver. Contact your local
(dumpstert, floor wa~tewater ta’eatment planL
ma~, exhatm filtera, ¯ If outdoor cleating it require, collect wa~hwater and dispose in indoor
et~.) sinka or drains for discMrge to the tanitary ~wer. Contact your local

wa~tewater treatment
Spill Cleanup in ¯ Have spill containment kits ready in case of a spiJi and ttor, kit in
Outdoor Art~ converfient locations.

¯ Clean up any spills immediately using rags, cat litter, or any other ty~
of ab~rbent in your spill kit.

¯ If you must mop up a spill, dispose of mop/wa.~hwater in indoor
for discharge to the sanita.ny r~’wer.

Grt~ie liamlll~ ¯ Store grta~ in teparate, covered container~. Recycle grta.~ or dispose
grid Dislmml at an appropriate landfill.
Waste Dispotal * Inspect dumpster~ periodically. Have the lea~ing company

~ replac~ leaky dumpsmta.
i ¯ Cover dumps~t-~ and other waste containert to prevent storm wawa-
i from entering the container.
. ¯ Never dislmse of waste prtxlucts, such
, * Use all paints, peativid,a, ¢lcanert, and other products or dispose
" hg~ardot~ wa.~t~.

Litter Coma.~i ¯ Provide an adequate m-nber of taxth rte..eptaciet for your ctmomer~
and employeet.

¯ Pick up fitter and other wa~te~ daily from outride arta~ including storm
drain irflet

Land~aping ¯ Minimize ute of lX~ticide, and fertilizert, astd do not a~ly in wet
weather.

¯ Do not blow, take, or weep yard w~te into the
¢ompo~t yard waste or

Tr’a/m~ ¯ Train employee, rtgularly on what to do in the event of a spill.
¯ Designate a per, on rtsponsibie for effective implementation of BMPs.
¯ Stencil inlets to di~..ourage iilegaJl dtamping.
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Your Business and the City of Richmond I

Partners in Protecting the Bay

Steps You Can Take Now

~
Cover areas whera poteullsl

~1~ Recy©le or dispose of fhddlpollulenls are slated.
properly.

Po~luianls such as trash, grease,

~P~llnts. delergenls ar~ metals can come
Many automotive Iluk:ia can be recycled.
olhers must be disposed of asIO Cor)lacI with Storm water or wrier I~om
maledals. For photo i~ocessors, treatother sources end create polluted runoff,
chemk",,als on site Io removeKeep Ihese materials COvered, labeled end

Wash vehicles and equlpmenlslated i. appropriele co~dainers.

~~ In deslgnaled areas only.
Seal leaking elorage end Wash areas musl be paved anddumpster co.talners,

filled Io drain only to sanitary ~wem,
Prevenl subslances like grease, commercial car wash may be an alterrmllwl

liquids end load proo’ucls Irom coming Into it your lac’llily is ~ I:xopedy
cardiac1 with rak)lall and enlertng the Storm

Inlets.(~ Prevent spills and leaks.
Stencilillg storm drains sle;ls

Mainl~ln e regular Inspection and end cuslomers that no d~rnp~
r~.palr schedule Ior vehicles and Conlacl Ray Ardoln sl Ihs Clly Io
equtpmenl. Take appropriale Ior $1encllling of storm drains near your

precaullons In Io~ding and unloading lacllily:. (510) 231-,3000.
m-’~leriats Look lot a~d corlecl any polenllal
leaks or spills.

~
Inspecl alarm drsln
periodically.,,eve,o. p,.n.,o m...ge

spills ehold(I Ihey o¢¢.r. Prevenl acotmmlated poflulanls trt~n
~ washing down alarm drains o~ yo~

Clean a.y ~pills promplly, hal propedy by periodically
allowing Ihem to evapor~le, Clean srdlls removing and p~opedy ~.~gwilhoul water whenever possible. Rags. debris.d~mp mops and dry absorbe.I materials
a~e recommended lot clean up. Dispose of

~ Check for and correct IIIIcllany spill earle promptly, connections to alarm drains.
(~, Sweep parkl.g lots and Any discharged waste water musl

’ ~. be carried by Ihe sanitary sewer Io.~ . ouldoor slorage areas
regularly. I~eatment pianl, never by alarm drains Io

walerways.
Sweep Ihese areas at leasl once

per week to mai~=lain a debris-heR I~cilily. Educate customers end
Dis!)ose of deb~ts, do hal sweep it hdo Ihe train employees to
gu!ler, Never hose off paved su=feces. Implement Ilornt wellr

~ Landscape maintenance, management praclices.

Pk:k up and propedy dispose of Posl notices of appropriate
practices, provide convenlenl disposalwaste, don’l allow eerie Io be containers and train employees Ioblown into the sl~eel g~dler. Avoid over.
Implement these managementIrrigalion and over-applicalion of herbicides

and pesticides Ileal could c~eale rim-all Io Addlllonal Information.Ihe storm d[Rtns
The California Inlegrated Waste~ 1~,~

Know    your    earle Management Board Recycling Hotltne
haulor’e practices, tnlormation on local ~’eO/cling

(800) 553-2962.Avoid waste haulers Ihal eC~:epl your
payment and dump your waste Iegally. you If you wotdd like more information abot~
are tiable for illeg=~l dumping of your waste. City of Richmond’s Siam1 WRier
Your wasle should be disposed of at ¯ Managemenl P~ogram. I~ease call Sieve

Llnsley ol Ihe City of Richmondla.dlill or olher appropriate lac~llly,
el (510} 231-3060.

=’°~’~~ Storm Water Management Program



STORMWATER BMPS FOR FOOD tlANDLING FACILITIES
Food handling facilities such as restaurants, grocery stores, delicatessens, taverns and
bakeries contribute pollutants to stormwater primarily’through improper cleanup practices
Types of pollutants from food handling facilities include grease, oil, food particles and
cleaning products. The best management practices (BMPs) that follow are to be
implemented by the permittee:

SPILL PREVENTION AND CLEANUP
I. Identify which drains are connected to the sanitary sewer and which are connected to

the storm drain system.

2. Block spills from entering a storm drain with absorbent pillows or rags. The drain can
be temporarily sealed with plastic sheeting or a rubber mat.

3 Dry clean-up methods should be used whenever possible. Dry sweep spills first and
use rags or granular absorbent (e g., cat litter) to absorb the liquid.

4 Only use a minimum amount ot" water to wash or rinse the area. Dispose of the water
in the sink. Do not use cleansers it" working outside and there is a potential for
rinsewater to flow to a storm drain.

EQUIPMENT CLEANING
l Clean equipment (e g., hood filters, floor mats, grills) indoors in a mop sink or floor

area with a drain connected to the sanitary sewer.

2 If necessary, equipment may be cleaned outdoors if the area is covered and bermed to
prevent spills to a storm drain. The bermed area must have a drain to the sanitary
sewer,

3. Ivtinimize the use of harsh cleaning products such as bleach and ammonia where
accidental discharge to the storm drain is possible. Even "biodegradable" materials
may be toxic to aquatic life.

GREASE IIANDLING AND DISPOSAL

l. Recycle cooking oil, grease and meat fat by contracting with a recycler~ Designated
tallow bins or sealed containers should be used for storage before recycling. Never
dispose of oily sauces, grease, cooking oil or meat fat into storm drains, sanitary sewer
drains or dumpsters.

2. Inspect and clean all grease traps and interceptors regularly (skim smaller traps weekly
and clean quarterly, larger traps and interceptors should be pumped quarterly). Waste
grease should be disposed of properly by a waste grease hauler.

DUMPSTER AND RECEIVING AREAS
!. Dumpsters must have a lid and be leak-proof. Tallow bins must be tightly sealed.
2 Never dispose of liquids or leaking garbage bags into dumpsters or compactors. Apply

absorbent to liquids spilled into dumpsters Never hose out dumpsters or the receiving
area. Dumpsters that leak or require cleaning should be replaced by the leasing
company.

3 Control litter and spills around the dumps/ers and receiving area.
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STORMWATER BMPS FOR RESIDENTIAL PAINTERS
Residential painters contribute pollutants to stormwater primarily through improper paint
application, cleanup and disposal practices. Types of pollutants from painters include
overspray, waste paint and cleaning solvents. No paint or painting wastes should ever be
dischzrged to the storm drain system. The best management practices (B]V[Ps) that fogow
zre to be implemented by the permittee:

SITE PREPARATION

Drop cloths should be used during all painting operations includin8 scraping,!.
sandblasting, spraying, brushing, mixing, and storage to prevent ~pilil.

2. Exterior cleaning of buildings should be done with water only, or a mild soap if
necessary. Prevent all wash water from entering storm drains and the ~J~eet.

3. Scraping or sandblasting waste should be collected on tarps or dry swept, then
properly disposed of (as hazardous waste if paints centain lead). Drop cloths coveting
landscaping, grass and bare soil will facilitate complete recovery of waste material.

PAINT APPLICATION

1. Use water base, non-metal base paints whenever possible

2. Minimize the amount of paint used by adjusting application rates to fit the job.
O~erspray contributes to air and stormwater pollution. As little as 30 percent of paint
from airless sprayers reaches the target. Consider using other methods of application
such as electrostatic spray systems, brushes, or rollers.

3. Mix only as much paint as needed for the job. Save off-color excess paint to use ~
base paint for other jobs.

4. Consider weather conditions before beginning spray operations. Winds increase the
amount of overspray and cleanup necessary. Winds vary during the day depending on
the time ofyear, adjust your schedule accordingly.

CLEANUP
1. Use water base (latex) paints whenever possible to limit the amount of solvents needed

for cleanup.

2. Latex paint should be wiped out of brushes and sprayers and cleaned in a sink that
drains to the sanitary sewer. Equipment should also be dry-wiped ofoil base paint then
cleaned in a solvent tank or other designated area indoors.

3. Spills of paint or solvent should be wiped up with rags. Large spills (>5 gallons) of
paint or solvent onto soil should be reported immediately to th~ Fire Department.

STORAGE

1. All paint and solvent supplies must be stored indoors or under cover.

2. On the job site, during transport and in the shop all paint and solvent containers must
be closed tightly to reduce evaporation to the atmosphere and prevent spills.

RECYCLING AND DISPOSAL

1. Thinners and solvents should be filtered for reuse.

2. A legally licensed service must be contracted to recycle or dispose of hazardous waste
such as used shop rags, hazardous particulates, and waste paint and solvents.
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BMPS FOR LU1HBER DEALERSSTORMWATER

Lumber dealers, including lumber yards, woodworkers and cabinet builders, contribute
pollutants m stormwater primarily through improper cleanup practices. Typea of
pollutants from lumber dealers include sawdust, wood scrap, glues and preservatives. The
best management practices (BMPs) that follow are to be implemented by the permittee:

HOUSEKEEPING

1. Use dry cleaning methods whenever possible. Sweep all sawdust and wood scraps.
Granular absorbent (e,g., cat litter) or rags should be used to clean up liquids.

2. Minimize the use of" water during cleanup and never permit wash water or rinse water
to enter the street or storm drains. Organic debris in waterways increases the
biological oxygen demand (BOD) which lowers the oxygen available for aquatic life,
Preservatives such as creosote are toxic to aquatic life and may leach out of sawdust.

3. Sawdust hoppers and vacuum systems should be maintained to maximize sawdust
collection and prevent spillage.

4. Wood scraps and sawdust should be recycled. Segregate mill wastes to ensure proper
and elTicient recycling. Pressure treated wood and preserved wood contain toxic
chemicals that must be handled appropriately. Untreated wood scrap and sawdust may
be used for compost and landscaping, or reused as a fuel supplement for wood burning
stoves or boilers.

EQUIPMENT CLEANING AND MAINTENANCE

I. ForkJil~s and other vehicles should be parked under cover and drip pans should be
placed under each vehicle to prevent hydraulic fluid, oil and other liquids from draining
to pavement.

2. Electric saws, planers, touters and hand tools should be cleaned with a minimum
amount of. solvent and cleanser. All cleaning of equipment should occur indoors and
proper containment of’ solvents should be practiced. Absorbent pads or rags should be
present whenever solvents are being used.

STORAGE AND DISPOSAL

I. Pressure treated and preserved wood should be stored under cover or inside to prevent
toxins from leaching out of" the wood and into the storm drain system. Do not accept
wood if"it is still wet with chemicals or not sufficiently air or kiln dried.

2. Solvents, lubricants, cleansers and other chemicals should be properly stored as
hazardous materials in a sealed locker or double contained and under cover. ’The
double containment requirement is 110% for one container; for multiple containers,
! 50% for the largest container or 110% f.or total gallonage.

3. Shop rags used for spill cleanup or equipment maintenance must be kept in a covered
can marked "Flammable" and disposed or’as hazardous waste by a contractor.

4, Material Safety Data Sheets (MSDSs) for all chemicals used on site, must be
maintained on site, accessible to all employees and available to pretreatment personnel.
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STORMWATER BMPS FOR NURSERIES AND LANDSCAPERS
Nurseries and landscape contractors contribute pollutants to stormwater primarily through
improper cleanup and disposal practices, and pesticide application. Types of pollutants
from nurseries and landscapers include organic waste, and insecticides and herbicides. The
best management practices (BMPs) that follow are to be implemented by the permittee:
INSTALLATION
1. Install native vegetation or low maintenance grasses and shrubs whenever pore’hie to

minimize water needs and mowing/trimming
CHEMICAL APPLICATION

I. Minimize the use of insecticides, fertilizers and herbicides whenever possible.

2. Use up pesticides, rinse the containers, and use the rinsewater to apply to plants.
3. Never apply chemicals when rain or irrigation will wash chemicals from the target

plants or area into the storm drain. Anticipate changes in the weather to prevent
pollution.

MOWING AND TRIMMING
1. Clippings from mowing and trimming should be minimized by cutting less often and

using a mulching mower on flat areas.
2. Clippings should be bagged or picked up from sloped surfaces and all pavement.

Profit storm drain catch basins with a tarp before mowing. Mowing should not occur
prior to large rain events.

IRRIGATION

1. Irrigation rates should he adjusted to minimize overspray and ovenvatering.
EQUIPMENT MAINTENANCE

I. Trucks, tractors, forklifts, gas-powered trimmers, mowers and pesticide sprayers
should be well maintained to prevent leaks of hazardous materials.

2. Vehicles and equipment should be stored indoors or under cover. Equipment stored
outside should have drip pans to minimize spills to the storm drain system.

STORAGE AND DISPOSAL

I. All hazardous materials (e.g., fertilizer, pesticides, fizel) and materials with the
potential to flow into storm drains (e.g., clippings, fill, gravel) should he under cover.
Liquids should he double-contained and absorbent materials should be available for
potential spills.

2. Dispose of rinsed containers of pesticide and fertilizer as trash. Dispose of unused
pesticides and fertilizer as hazardous waste through a licensed waste hauler.

3. Clippings should be collected for composting. Tree trimmings should he chipped and
either reused in landscaping or recycled as compost.

~ I I~BMP~.D(X~
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~~._Jl~
"~ ~’aughn began his career at Union Sanitary District.

~ ,~i/ as a wastewater treatment plant operato~ Afterwhine months, he moved into the laboratory and
~,’~" worked as a laborator~ analyst for six years.. Then, want-

ing to get experience as an Industrial Waste Inspector, be
moved into the Waste Source Control Division, as it was
known then, and worked for four years as an inspector.
For the next five-and-a-half years, Vaughn worked as s           ~" -

UNION SANITARY supervisor at the District’s wastewater treatment plant. In :
DISTRICT the meantime, the Waste Source Control Division began to ~
WELCOMES grow due to new regulatory programs and changed their

VAUGHN HENRIE name to Environmental Compliance Division. Vaughn’s
cxperience as an inspector allowed him to help Envimn.         ~
mental Compliance when they were shorthanded, tie-

In September 1~94, the cause he has always enjoyed the environmental compli-
D~uict’s F,n~ironmental ance field, he was pleased when the chance came to "~
Compliance Div~on wel. transfer back into Environmental Compliance as the
corned Vaughn HearSe as Pretreatment Section Supen, isor. [
supervisor of the Prerrearment
Secaon. Yaughn’s ~’ansfer Vaughn has a diverse background: from plant operations ~from the District’s Operation~ and laboratory analyses to work with the pretreatmentDeparrment/ollowed Gary program as an inspeclor. He feels this experience helpsZanardi’s retirement. Vaughn
brings over 19 years of him understand and relate to the various facets of the
eJperience and knowledge in complex environmental regulation field. Vaugbn enjoys a
wastewater treatment and variety of outdoor activities and therefore has very. strong
environmental compliance feelings about protecting our environmental heritage. He
with him to his new position, looks forward to working with everyone in the Tri-Cities
and is a valuable addition to Area to achieve these goals. Vaughn’s phone number is
the Division. (510) 790-0100 extension 235. ~---
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COU~fy grease-sweep for waste oil

ENVIRONMEI rAL dean-up. ~cn other
mcth~s, ~� oil-a~entHEALTH OFFERS ~ds, we~ ideo~ed and

ONSITE ASSISTANCE ~t ~to usc, ~mpa~es
Sy: h~ ~ ~ imm~iatcly ~n

~pH~o~ M~e~s S~
efi~na~on o~ ~ota~nat~

Few ~skcss o~mtoa ~uid .
~nsidcr ASK~G a govem~nt /A~
ins~c,o, to s~nd extra fi= a’ ~

~:’- TO set up aa onsite ram-
their fatty. Yet, anew ,~

~ ~Z~ hazardous ~stc lasherpreach develo~d by A~meda
~ ~ . at (~10) 67~67~ orCouu~ Eu~ronmcutal H~th

~ ~ :~~~ Pamela E~ns at (510)Dcp~mcut b ~unte~g th~
:-: ¯ , : ~ ~ 670~0.wayof~g. S~1991,~

~~,..- _:.:. ~ . ~

150 o~itc h~a~ous w~tc ......" " ~ " ; ~
reduc~on ~sess~u~ wi~ sm~
busincs~s. ~� ~m ~ to idea-
~fy s~tc~es for ~s~ m
~t h~rdous ~stc w~�
compl~ng and ~ng money,    waste streams, then dis~ss

~ssible waste ~du~ou t~h- ~T~T~~e co~cnicn~ ~d site-
uiqucs that make ~ns¢ for the OFFICEs~c ~ture of the assessm=ut business. ~ fin~ p~u~ ~accou.~ for its ap~al. ~ssess-
one to fi~ s~ci~c suggestionsme.is are o~�~d as an optional
that are feasi~l~ ~or tb~ ~usi.ess"ad~-o." to the b~ardo.s waste
o~rator and are ~ compliance has~mpfiancc inspecbon. Auto
~th ~� ~lations. ~� busi- assist l~l ~s~es~s~p~r, const~iou, photo
ucss is under on obligation to piing wi~ state ~dpr~cssing, d~ cleaning, p~nt-
implement any of the surges- en~mnmcntal pc~t~ging, and mc~-finishing busi- finns. Despite this, most past qui~meuts.nests have been the p~ma~ ~nicipants ha~ implemented ~r~utly l~tcd at 2220recipients. ~� County is pro-
~mc, if not aU, suggestions. ~oo~ark A~nue in San Jo~,pared to offer ~sistancc to other

industw ~s ~ well. wi~ ~ staffed by ~prescntafi~
Most stretches identified of the Department of To~c

~e me,meat ~k~s 30 ~nutcsthrough the assessment processSubstuces Coutm~ ~ Bay
arc cheap and easy to implement,A~a Air ~uality ~anagcmcntto an hour. Du~ng this time. ~�
yet pay big waste reduction and Dist~c~ the San Fmn~ Bayins~ctor and faci~ty rcprcscnta-

tire work as a team Together.    comp~ancc die,cuds. For Regional Water ~uali~ ~ut~l
they identify processes and cxampto, many participants withBoard, and the Santa Clara

maintcnan~ shops initially usedCounty Department of En~mo-
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mental Health. This is the first ~ ~ IAC SPONSORS
such office in the Bay Area. The

~ ii WORKSHOP

sponsoring a one-day workshop onHighway. For mor~ information, i Tuesday, M~rch 21, 199~ for thecall (408) 299-6060 w ;::! industries and comme~al busi-

ENVIRONMENTAL                       "    which will be held at Choices b

that are designed to provide the
TI~ District has Several environ- ~...~~ attendees with guidance andmental videos for loan to inter- practical information fo.r meetingested businesses, schools and 1"120 TV~ today’s regulatory requir~mants.
other groups. The most recent (12.5 minutes) Speakers will .include members of
addition to the video collection isExplains the natural water cycle the IAC, USD staff, regulators,
"A Clear Solution", a Storm and how it is affected by indus, and represent=tires f~om industry.Water Pollution Prevention trial and urban life. Includes an
employee training v~dco devel- explanation of primary, second- An important part of the programoped by EXCAL ~sua] Commu-ary, and advanced treatment is the willingness of the speakers
uications of Boulder, Colorado. plant process. Also includes from local industries to share the
The program includes a Trainer’ssome good aerial views of the expertise and.Uaining techniques
Guide and reproducible trainingBay Area and the Pain Alto that they have successMly used to
materials. The 24-minute videotreatment plant, keep their firms in compliancesummarizes the Clean Water ActProduced by the Pain A!to Re- with federal, state and localand the National Urban Runoff g~onal Water (~ualJty Control Plantregulations. The workshop will
Program, discusses the goals of aand the SF Bay Pollution Proven- also feature a presentation by
Storm Water Pollution Preventiontion Group. Steve Hayashi, USD’s
Plan, gives specific examples of Manager, on the District’s organi-possible storm water hazards andThe Urben Runoff Story zational change effort. This effort,suggests appropriate Best Man- (15 minutes) which includes a greater outreach
agement Practices (’BMPs). Explains the sources of urban to industry and other users within

runoff and the different fates of the Dis~ct, has been recognized
Other availab/e v~deos ere: water discharged to the storm this past year at several national
Where Does it Go? drain vs. the sanitary sewer, conferences.
(12 ~nutes) Includes legislativ~ backgroundThere is no charge for attending
Kids talking to kids about what on the urban runoff program, a the workshop, which includeshappens to water and pollutantsdescription of the Alameda lunch. However, due to limitedthat are discharged to the sanitaryCounty program, and surges- seating, early registration isand storm drains, tions on preventing urban runoffstrongly recommended.Produced by Central Marin pollution. Produced by the Aquatic
Sanitary. District. Appropriate Habitat Institute for the Alameda See back cover [or additionalfor children in grades 3-6. County Urban Runoff Program. in~ormatiom
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V
Appendix K    0

Example Stormwater Inspection Data Forms

1) General Industrial end Commercial Business Inspection Forms end
Checklists:

* Alameda Countywide Clean Water Program
¯ Solano County Environmental ManagemenUFairfield.Suisun Sewer

District
¯ City of San Jose
¯ Fresno Metropolitan Flood Control Diltdct
¯ City of Richmond

2) Automotive Industry Inspection Forms

¯ City of Manhattan Beech

3)    Restaurant/Food Handling Facility Inspection Forms

¯ City of Manhattan Beach
¯ Solano County Environmental Management/Fairfield-Suisun Sewer

District
¯ San Mateo Countywide Stormweter Pollution Prevention Program

4) Santa Clara Valley Nonpoint Source Inspection Notice end Facility
Inspection Guidelines, February 1996
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0 $~ a~hed for more ¢ommentJ

P~O~ FOR ~-~SPE~ON

~ ,~ORCEMEN~: ~ None
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CITY OF SAN JOSE                                                          |/
ESD/ENVIRONMENTAL ENFORCEMENT DIVISION

NON POINT SOURCE FACILITY INSPECTION AUDIT FORM

. .,lity Name: Inspection Date:
O.~.

[Inspection Type: Inlti~l/Follow-up Inspection .~
File No: | (Pleue circle one) ! 2 3 4 5

/
Sac. Yes Vio GENERAL SWPPP INFORMATION Sac. Yes Vio BMP’s

2-1 ] ]SWPPPonsite. 5-1 [ ] [ ] Established
2-2 ] ] Facility covered under NPDES stocmwlter permit. 5-2 [ ] [ ] Compliance
2-3 ] ] NOI filed. 5-3 [ ] [ ] Illegal Plumbing/lllicit Connection
2-4 ] ]SWPPP identifies all potentialpollutants. 5-4 [ ] [ ] House keeping
2-5 ] ] Employee training program mentioned in SWPPP. 5-.~ [ ] [ ] EquipmenUflo~br washin8 i~door
2-6 ] ] Spill prvention plans adequately cove~ed.
2-7 ] ] (if not covered in HMMP)

SWPPP includes signed statement of certification. See. Yes Vto OUTDOOR ACTIVITIES
2-8l ] [ ]BMP’Sidentified
2-9 [ ] [ ]SWPPPneedsimprovement 6-1 ] ! Aircompressora

6-2 ] ] Boiler
See. Yes VIo MONITORING PROGRAM: 6-3 ] ] Clarifle~s

6-4 ] ] Compactors/refuse bins
3-1 [ ][ ] Storm water sampled. 6-5 ]: ] Construction Activities
3-2 Method: 6-6 ] ] Cooling Towers

[ ]composite [ ]grab [ ]other 6-7 ] ] Defrost Water
3-3 Frequency: 6-8 ] ] Dewatering wells
3-4 Last sampling date: 6-9 ] ] Dust, process residues
3-5 Parameters tested: 6-10 ] ] Equipment Cleaning (indonf/outdoor)

[ loll/grease [ ]PH [ ]TSS 6-11 ] ] Equipment storage yard
[ ]conductivity[ ]metals [ ]other 6-12 ] ]Erosion/Soil/Gravel

.~-6 [ ] [ ] Spill procedure for indoor and outdoor spills. 6-13 ] ] Exterior floor washing
3-7 [ ] [ ] Outfalls or drainage troughs on site. 6-14 ] ] Floor mat washing(restaurants)

6-15 ] ] French drains/SWID
Sec. Yes SWPPP REVIEW CHECKLIST 6-16 ] ] Grease interceptors/Tallow container

6-17 ] ] Industrial waste-pretreatment facilities
4- I ] North arrow 6-18 ] ] Irrigation runoff
4-2 ] Property boundaries 6-19 ] ] Litter Control
4-3 ] All adjacent streets 6-20 ] ] Non hazardous substance-storage/handling
4.4 ] Buildings 6-21 ] ] Pesticide/herbicide application
4-5 ] Outside process/manufacturing areas. 6-22 ] ] Pools/Fountains
4.6 } On site paved and unpaved. 6-23 ] ] Railroad spur drains

Property borders -paved/unpaved. 6-24 ] ] Reverse osmosis system/D.I.4-7
4-8 Storm drain inlets;CB’s, area drains. 6-25 ] ] Roof (air scrubbers)
4-9 Sanitary sewer drains/labeling of Ind. waste & lines. 6-26 ] ] Roof (leaking equipment)/Other

4-10 Outdoor storage areas [ ]covered [ ]uncovered 6-27 [ ] ] Shipping/receiving/dock
4. I I Discharge points to surface water ie;creeks, ponds,etc. 6-28 [ ] ] Steam cleaner~q~ressure wishers
4.12 Outdoor solid waste receptacles. 6-29 [ ] ] Stockpiles
4-13 Outdoor equipment storage. 6-30 [ ] ] Sumps and Pumps
4-14 ] Parking areas. 6-31 [ ] ] Transformers
4-15 ] Fueling areas. 6-32 [ ] ] Vehicle cleaning/Maintenance
4-16 ] Surface/subsurface water bodies. 6-33 ( ] ] Outdoor Storage
4-17 ] French drainsJSWlD 6-34 [ ] ] Recycle Bins
4-18 ) Manholes(sanitary ,storm). 6-35 [ ] ] other:
qY5 FLEAS,’:. Kb I UKN CfJMPLP.. I bU YELLOW ~UFY 14 Nonpoln! Source Microprocesstng
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Solano County Environmental Mana_~ement/Fairfield.Suisun Sewer DistriO
Storm Water Pollution Conb’ol

Standard Industrial and Commercial lnsl~ection CheckJiat

Date:
Facility blame:
Facility Address:
Contac~ Person: Telephone blo.:
Type of Business: SIC Code:
Time to Perform Storm Water Po~on of Inspection: hou~
Describe out,’each/educational irfformation provided by impector:

[ ] General Brochure [ ] Lodustrial Brochure [ ] Verbal
[ ] Other (describe):

is establish.merit in compliance with storm water r~quiremants? ~>    [ ] Yes [ ] No
(If no, pleaN complete tnforma~on below)

¯Is the facility required to have an Lr~lusu’ial Storm Water Perrr~l? [ ] Yes [ ] No
¯ D~es the facility have an Industrial Storm Water Permit? [ ] Yes [ | No¯Does the facility have a Storm Water Pollution Prevention Plan? [ ] Yes [ ] No
¯ Are follow-up activities required? [ | Yes [ ] No

If yes, level of response required: [ | Immediate [ ] As time permits

¯For each activity area, check the numerical code best describing the potential discharge level to
the storm drains and the letter code best describing the potential discharge type found.

Activity Area                    Discha~ ~e Level       Discharge Type
Checkas Appropriate~> 0    1    2    3    A B    C D

Outdoor Materials Storage Areas
Process Equipment Drains/Floor Drains
Waste Disposal Areas
Rooftop ~uipment
Parkin.~ Areas and Access Roads
Repair and Maintenance Areas
Vehicle/Equipment Wash Areas
Ot:~er Are,~:

IPotential Discharge Level Potential Discharge Type
0 - Not applicable for facility A - illicit oormection
1 - Little potential for pollutant discharge to storm drains B - Where dram discharges unknown
2 - Some potential for pollut,’mt discharge to storm drains (7 - Area and/or material expos~ to rain
3 - Great potenti:,l for pollutant discharge to storm drains D - Other {Sl:~cify in comment .w~on)

Signature:
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V
INSPECTION CHECKLIST FOR POTENTIAL CISWICP PARTICIPANTS w

~:*cility Date Insl~ctor U

the facility for the following BMPs and indicate the presence and effectiveness of the BlV~)s. Take notes I.
that will be use~JI for your review of the facilities required to submit a SWPPP. BM])s that are frequently found
to be appropriate are noted.

BI~IPs In Effective? NoI~s
Place?

Waste Handling ,q, Disposal
-dumpsters covered or sealed
.haz ~-asle stored/disTx~s~ pro~rl.v

Outdoor Storage
-all pollutams cox~ or contained

Washdo.~ Procedures
-,outdoor ~vashdown eliminated/contained

Housekeeping
-outdoor areas ~vept v~ekh..
¯ .drains ’:,lear of debris

Vehicle Maintenance
"rip pa~s outdoors

.l~ning arras drain to sanit=ry sewer

Storm Water Control and Discharge
Sl.ructures
-note location(s)
-note adcqu,~te maintenanc~

Loading!Unloading
-note potential for spills to storm v.ater

Potential Soil Erosion
-s~dimen~ minimized to storm ~ter

Spill Pr~ention and Control
-absorbent a,.’ailable
-p:~’ement stain~ removed

E mploy~!Tenant Education
-all r~ei\e inJ’o on storm x~ater proration

~ Facility not required to submit SWPPP ,~II mandatory BN|Ps in place and elTective
1 Facility required to submit S~’PPP. One or more mandatory BF,1Ps are missing or inefTective.

S\~v~PPP must be received by Public \Vorks no later than               (30 days after this inspection)
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File No. 510.1714
Vr"---’~ STORM WATER QUALITY MANAGEMENT INSPECTION REPORT

Ix / Fresno Metropolitan Flood Control District

O~ ~ "~ Storm Water Quality Management Prol~ram Ds~ ~ ~:
~~ 5469 E. Olive. Fr~no, CA 93727

(2~) 456-3292                                                                 ~ L
FSCi~ Na~:

~~a~ ~:.
Bu~ss T~ ~ ~ti~

I 2F~aI~ r~lal~ NPDES ~ ~t~ ~e I

~ YES Ma~ ~ H=R~N~
~

-
~ YES SI~ water ex~ to ~al ~ems ~ H~ ~ S~ ;
~ NO ~ SWP~ ~ ~ ~~

Correct~e ac’hons must be implemented w~lhln ~ day~,

’~ Reins~ti~ Necessa~. ~lns~ct A~er

~~ ~ralor Signat~e
Date:,

~s~t~’s Signature Oa~:
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V
:O

CITY HALL 1400 HIGHLAND AVENUE MANHATTAN BEACH. CALIFORNIA 9026t ,~ 1"
TELEPIIONE (310)545-5621                                                 FAX (310) 545-5234

OCEAN SAFE PRACTICES FOR THE AUTOMOTIVE INDUSTRy

The purpose of this form is to provide automotive-industry owners and operators with information on how to 1
reduce discharge of wastewater and polluted storm water run-off to the storm drain system. Please complete this/,~
checklist so the needs of your facility can be properly assessed. The following items can be done by followingZthe recommendations in the Best Management Practices for Automotive-Related Businesse,= booklet.

I.    Employee training and education at your establisl~nent should include the following:
* education about proper maintenance of equipment and tools;
¯ disposal of hazardous materials and waste water,
¯ recycling procedures;
¯ facility sweeping and cleaning procedures;
¯ maintenance of oil and water clariflers; and
¯ enforcement (i.e., regulations & penalties). (initial)

2. The proper maintenance and cleaning of tools & equipment: Equipment is maintained to prolong its life
span. Tools are cleaned in a centralized area where fluids are contained and properly disposed of.

3.    Proper disposal ofhazardous materials & waste water: Use ofcontainers to collect the hazardous
materials on-site. Use of a utility sink to dispose of all waste water.                       (initial)

4. Debris inside and outside the facility is swept up and properly disposed olin a trash or recycling
receptacle. The area surrounding the receptacle(s) is maintained daily. Receptacles have covers which
are always closed.                                                               (initial)

5.    Recycling: glass, cardboard, paper, plastic & metals are collected in separqate receptacles at the facility
and are regularly collected for recycling.                                             (initial)

6. Utility sinks, floor drains, and oil/water clarifiers (if applicable) are maintained and cleaned out
regularly. (initial)

7. Informational meetings are held to inform employees of regulations and penalties at the local, State, and
Federal levels.                                                                  (initial)

EstablishmenVl,ocation: ,

Sign: Date: ~--°

FIRE DEPARTMENT ADDRESS 400 lb"TH STREET, MANHATTAN BEACH. CA ~026~ FAX (310) M5-~925                                           i
POLICE DEPARIMENT ADDRESS 420151H STREET. MAhIHATrANBEACH, CA 90266 FAX (310) M5-7707                                         [

PUBUC SERVICES DEPARTMENT ADDRESS: 3621 BELL AVENUE, MANHAT3’AN BEACH, CA ~02~6 F.~X (310) 5.46 17~2                              ,
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OCEAN SAFE PRACTICES FOR RESTAURANT~

The purpose of this form is to provide the restaurant owners and operators with information
about how to eliminate discharge of waste water into the storm drain system. Please take t few
minutes to fill out this checklist so that the needs of your facility can be properly assessed.

I. Employee training at your establishment includes education about the proper cleaning of
floor mats, the correct disposal of food panicles and waste water, and the disposal of
entry-way and sidewalk sweepings into trash recep[acles.

2. Kitchen and bar floor mats are cleaned within the premises and not outside the building
in streets, alleyways or sidewalks.

3. A mop sink is available inside the facility that may be used to clean floor mats, mops ~nd
receive waste water.

(initial)

4. If there are no mop sinks or floor drains in the facility, mats are cleaned by | janitorial
service off the restam’ant site.                         ~- (initial)

5.    Glass, cardboard, paper, plastic and metal are collected at the restaurant for recycling.

All tr~h cans, trash bins and other trash receptacles have covers and are tightly sealed.

7. The areas surrounding trash receptacles are maintained and cleaned daily..

(initial)

8.    Grease traps and grease interceptors are maintained and cleaned out on a regular basis.

/(dat~) ~

After you have completed this checklist, please contact one of our representatives so that a site
visit and discussion of this form can be arranged. Please call (310) 545-5621 extension 424.

R0035318



Solano Court _t?, Environmental Mana_eement/Fairfield.Suisun URMP
Storm Water Pollution Control

Food Handling; Establishment Inspection Checklist

Date:

Est~bllal~nent N~ne:

EstabLishment Address:

Contact Person:                                   Telephone No."

Is establishment in compliance with storm water requirement.,? ~>[ ] Yes [(If no, please complete information b~low)

General:
T~ne to Per(otto ~ntire Inspection: minutesTime t~ Perform Storm Water Portion of lmpectio~
Are follow-up activities required? ¯

I~ yes, level of response required:      [ ] Immediate        [ ] As Ume permJt~
Outreach/educational ir~ormation provided by inspector.

[ ] Genend Brochure [ ] Food Handling Brochure [ ] Verbal[ ] Other (describe):

Areas:
Outdoor Trash Dis.nos~!

Dumpsters covered ¯
Dumpster sealed (no si~’ts of leakage) ¯ ] Yes [ ] No
Dumpster enclosure clean, drains to the sanitary sewer ¯ ] Yes [ ] NoA]I trash stored in dumpster (no paint cans, furniture, etc.)-~> ] Yes [ ] NoTaJlow recycled "> ] Yes [ ] NoTallow bin located away from storm drains
Tallow bin clean, covered, in good repair, and serviced regularly -> ] Yes [ ] No

Date of last service: ¯

Sanitary sewer grease interceptor installed > [ ] Yes [ ] NoSanitary sewer grease interceptor regularly maintained ¯ [ ] Yes [ ] No
Date of last rnaintenanc~

Only air conditioner cond~sate drains from roof top equipment -> [ ] Yes [ ] NoMopsh’&sdrain~sartiuu-ysewer ¯ [ ] Yes [ ] No

Activities:

Washwater from floor n~t cleaning goes to sanitary sewer ~>[ Yes NoWa~hwater from screen/b~ffle filter clearing goes to sanitary sewer[ Yes NoWashwater from floor cleaning goes to sanitary sewer ¯ [ Yes NoWashwater from other clearing goes t~ s~nitary sewer ¯ [ Yes NoParkin_~ Lot Maintenance:
Parking lot is routinely swept ¯
litter is routinely picked up > [ Yes NoExterior litter cans are reg’ularly dumped when full ¯ [ Yes NoSpills are cleaned up and disposed in trash (not hosed down)

Comment~ and conclusions (use back of page):

lnspector’a Name:
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EVALUATION: For each area o! activity, Indicate z numerical oode to deacribe the level of ~tcnt~!
sto~ drai~ zn~ a letter ~e to d~i~ the t~ of ~tcntial d~r~, ruing t~ foi~ng ~

~l ~ ~ten~l dl~ha~ ~D): ARF~ OF A~:
not appli~blc for fa~lity Ould~r retell st~
little ~tential for di~hzrge to szo~ d~ins W~te sto~g~andlin~l
~me ~tential ~or di~harge to sto~ dmi~ R~ftop ~uIpmcnt & ~ntilation d~rge
grit ~tential for di~har~ to sto~ d~i~ Vehick & h~ ~ulp~nt zto~

~ ~ ~tent~l di~ ~D)= Re.Jr and minte~n~illi~! ~nn~ion Parking and ~ ~
d~tination or d~ln unkn~ ~c
mate~zl ~ to zto~ ~ter
othe~ A~GE OF ~D’z

DO ~IE E~NG OPE~ONAI. P~IC~ OF ~llS FACi~ E~LY REDUCE
DISCI~GE TO ~IE ~ORM S~R ~ TO ~IE ~MUM ~ P~~

CO~E~ A~ONS REQUIRED TO ]E T~z

¯ FOLLOW.UP Ac’r’[V1TY: None [] Rcinspcction r’l RcJ’erral to: Imnimr~ district I-I building dcpL 13
¯ OUTREACll MATERIAL DISTRIBUTED: STOPPP Brochure 13 I~s! Management Practices (BMPs) 1:3

teceiv~ by Signature Print~l Name Title Dale

^ Pn~q’am ~ the O~/,~.mm~ Amoc~t~ o~ Gov~mmemu (deAd)
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Santa Clara Valley
NPS Inspection Notice 0

"Facility. Name: Inspection Da,e,Time.’ g
Address: Sic:
Contact Person: Business License:
Telephone: Inspector:

1~ ~ ’ . Violation

’ ’
L°cati°n/Descripti°n" ~ ~ 2(No

1.

3.

8. "

NOI I~ been submitted       Yes ~ No [] N/A [-’1    } SWMP & SW’PPP are avaiJ~le    Yes [--~’ No [] N/A []

C. omments/Recomeadations/Rererrals                                                                ,

[~ NO VIOLATIONS OBSERVED FOR THIS INSPECTION,

You are hereby notified to correct, or submit plans to correct, the violation(s) noted above within
hours/~ys from the date of service of this notice. Your cooperation is appreciated. Prompt correction will avoid
the neccesity for legal remedies.

Inspector:                                      Received By:.

R~=~.~io,~: , , , , , , vio,-,io~, co,~.u~,~,,~:

¯ - $,.’~ r~vcrs¢ for section d¢’.�fiptions

D~mbution: Original to I~’cupam. Copy t~

R003532’1
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V
¯ L: FACILITY INSPECTION GU~ELINES

STATEMENT OF PURPOSE

The attached guidelines were developed to act as a guidance document in
scope and definition to the Santa Clara Valley Inspection Notice developed by mmuber~ of
the Santa Clara Valley NPS Industrial/Commercial Subcommittee.
Theguidelinesare designed to give public agency inspectors specLfic guidance in

Zcorrelation with the individual sections printed on the back side of the notice. The
guidelines were developed to ~id in the training of inspectors and ~o foyer con~s~ency in                      -
inspection procedures/protocol throughout the program.
Since Inspections may be conducted by different agencies(NPS, POTW,Haz.
Mat.AVaste),it is recommended that where inspectors are responsible for compliance with
other program requirements, they should incorporate the use of the NPS inspection notice
and guidelines into their inspection procedure.
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NPS FACILITY INSPECTION GUIDELINES
(for use with SCV-NPS inspection notice)

FEB. 1996

Section I. General Information

Section What To Look For Recommended Control Measures Reference Materials
I. 1 >if reqniged, Ask if a No~c~ of Intent (?~K)I) if Hal has not bccn filed, but is rgquircxL advise facility to contact Available at RWQCB

for ~agc mtdex G~ate~ IN:t’mit hu been RWQCB. SCV NPS-P~ogram Storm Water

NOI Com/lnd lasp~or Workshop
>Make visual verification of I~)L Handbook

Calif. Storm Water BMP Industrial
Handbook

1.2     :,’ff NOi has been submitted, make visual ff SWPPP and SWMP are r~cluired but tin( on site, advise facility to Same as above
verification of Storm Watex Pollubon contact rig RWQCB regarding NPDES reqni~mcnts.

SWPPP& P~’vention Plan (SWPPP).
SWMP

>Also. make visual verification of Storm
Water Monitoring Plan ~SWMP~).

*" PLEASE NOTE THAT THE ABOVE
SECTION REFERS TO THE PRE PRJNTED
ITEMS ON ~ FRONT OF INSPECTION
NOTI~E BELOW ITEM # 15.

Section 2. Indoor Activities

Section What To Look For Recommended Control Measures Reference Materials
2. i >Verify v, hcre all floor cleaning water, wax, Explain to the facility representative that all janitorial and maintcnammSCV NPS-Program Carp~ clcamng

and unused mippcr arc disposed. Make visual slaff should Ix: advised to properly dispose of all unused p~xluct and BMP
Floor mspcction at all jamtorial floor chains and wastewatcr’s either to the sanita~j sewcr (within local POTW dischargeCETA Mobile Washer BMP

Cleaning sinks. Inspect outdoor drains and madacts forlinuts), or hauled away. Discharges could he regulated und~ H&S,
signs of unpropcr disposal of waste F&G. UFC. HMSO, SDO, or local municipal codes.
liquids.eg..stmns.

-1-



Section What To Look For Recommended Control Measures Reference Matei-~ls

2. I >Verify tl~t waste liquids from automated Same
cont. floor cleaning equipment holding tanks are

disd~rged to the sanitary se~r.

2.2 >Determine how indoor machinery,products, Discharge to s~nitary (within local POT~ discharge limits) or recycle.
and equipment are cleaned, if indoor equipment is t,~kcn outdoors to be washed, refer to 3.2.

Indoor
Equip. >Verify where waste water from equipment Consult with POTW or managed as Haz. waste (oonsult with local Haz.

Cleaning cleaning is discharged Waste Compliance A~,enc~).
2.3 >Ask facility conta~ how all interior spills Proper disposal depending on type of nd~tmtce. If ~ Wast~ ~..f~" to

and leaks are cleaned and disposed ol~Look forlocal Haz. Waste Compliance Agency.
any evidence of past spills/st~ins on interior

Indoor l~lfg floor especially near exits/doorways. LMachine Shop BLMP
Residues

Spill~ >Verify that absufoent or spill control Appropriate absorbent materials sh,~ll be
materials ar~ readily available, designated employee~ should be trained on prop~ spill

techniques. Consult with local Haz. Wa~e Agency for prope~ ~ o~"
>Check to see if there are any manufacturingspent absorbent.
or process rc~idue~ or dust pr~ent near any Relocate machinery. In,all Im~gtive I,ztom, dike o¢ W0ugh. Impro~
exterior doorways or opeuings where they canhouse.keeping
be tracked out, such as residues from grinding
equipment, sawing equipment, washing tubs.

IC >Investigate any suspicious interior floor Review plumbing ~cbematic~ if available, if nt:ce~ary, ask operator to.
drains and verify which sewer they connect to.conduct a dye test to verify connec~on. PA! inte~o¢ floor dsain~ and
Note that floor sinks and drains in older sump~ ~ould be plumbed to the tanitory ~ m ch~ed ~ treatmeatt
buildings may have formerly been located
outdoors but are currently located indoors due
to past remodeling.



Section 3 Outdoor Activities
Section What To Look For Recommended Control Measures Reference Material,

3.1 >Dg/ermin¢_ if ~,~ a~ fuel tank(s) ~ site. Song items in this section a~ the responsibility of the local ~
lV~tr.~ls or fir~ prevention agency. Refer to appgopriate enforcengnt

Ve, h.& >Dctermin~ wlgth~ or not fuel disigtming agencies as nccded.Disclm~ges could be ~gulatcd und~ F&G. HMSO.
Eqmp. equipment is ~ to storm water. UFC. or local mum¢ipai codes.
Fuel Verify th¢ dewar©ring pngeduges for the

Dispensing secondmy containment areas which surround
An:as fuel tank farms or otlgr figl storag~

eqmpngnt.

>Check to see if fueJing or rig transfer of anyEffggt a mcthod to p~tcct all adjacc.nt storm drains in thc cyst of a
chcnucal from one ves~ to ano~:r is done wilL. Kegp absorbent mate.~l and booms sgadily at hand. Booms can be
n~tr a storm dgain, st~tegically placed insid~ storm drains to help absorb sm~ll vohing

wills( if it does not present a fload hazed). A sl~cial chggk valve my
be installed, consult with Building Dcp/.

>Look for any residual rued on any part of the
fuel dispensing equipment, surrounding
pavement, or in adjacgnt storm d~ins.

>Check to see if absodgnt materials am Consult with local Haz. Waste compliance agency mganfing prop~
readily available, especially ~ fueling disposal of slant absorbent.
stauons4~ if applicabl¢;~.

3,2 >Vc~’ify that floor mats and equipment S~e b~low. SCV-NPS-Pmg~am Restamant BMPVEIL& sc~ens/fiiters a~ not washed whes¢ discharge:
(::ETA mobil¢ washen BMPEquip. could reach a storm diain (this is common in SCV- NPS Vehicle s~t~ic~ BMP



Section Whnt To I~ook For
~ Recommended Con(rol Me~tnres Reference Materials3.2 >Verify if a presage washer is u~ to ~sh All vehicles and equipment rin~ ~ter shouldCon’l. vehicl~ or ~uipment. approved ~nila~

~shing of~ntami~t~ ~ may ~ ~b~ to ~ ~ of~
>~te~i~ if~hicl~ a~ ~s~ at site andt~tment p~or to ente~ng the ~ni~w ~r. ~lt ~ I~1
where hn~ water is di~ to. ~TW.

R~le ~h ~fer in a cl~ I~ ~em.3.3 >Dct¢~ine if vehicles are ~intain~ at site,If I~s or dhps ~r u~er ~hicl~ ask fa~li~ to pl~ ~p
and if Ihcr¢ a~ a~ as~ial~ im~ !o a~under Ihem.Veh.&    ould~r a~s.

Equip.
~aint. >If appli~ble,ln~ all ~Id~r d~i~ a~ Co~ ~ I~ Io ~ p~r ~n~ion.

su~icious ind~r d~ins in the ~hicle ln~
maimcnan~ a~. di~ to I~ ~o~ d~in di~ly m i~.

SCV-~ VeK ~ ~li~
>Vehfy if ~ali~ ~uipmenl is ~in~i~ B~
on~ilc (i.e. forklifl~~ B~
>Dclc~ine if any raw ~lchals a~ Ih¢ir
~r~ucls are ex~ Io ~in ~ler.

MaI¢~al >DO�~i~ if a~ (~n-~s)~w       PI~ p~
~o~ge mate~als a~ ~¢ir ~ p~u~ a~ l~nsf~~ing in

in ~ch a ~nner as to ~ im~ to
~o~ d~in.

a~ t~nsfc~ f~m o~ ~c~ge to a~l~r in
or adjacent Io a~ ~o~ d~ins.

3.5 >Vcn~ if faciliW s~or~ or di~ of In

~r ~ at t~ ~te.

d~i~ on~ ~in ~t~ ~ into



Section What To [Amk For Recommended Control Measures Reference Materials
3.~ >U.,~,~u~ wh~h~ or no~ d~ h--~,+,..~ of If non- hazanlons sub~ a~ involved, general honse.kceping

conL hazardo~ mat¢~’i~ wa.~�~ or non-I~zmdo~m~asm~ should b~ impl©ment~l.Pmtcct storm dr~n by r~loc~ing
substanc~ may potentially impact the storm substanc~ to a covered area, bcrming or covcnng substance or installing
drain, an approved protective device at storm drain inlets.
>D~tennin~ if th~= a~� any storm drains
adjac~m to any stora~ athens. HHaz. Waste re.for to appropriate agency.

Ask facility conlact to �ffc~t a method to momlor and pn~cct storm
drain inlet flom _~iA_c.lal discharge.

3.6 >Determine whcthe.r or not t~ a~e on-goingWI,~,~ applicable, facility shall be responsible to advise m ~quire
or future consWuchon activities planned at Ihe�onlractors to protccl storm drains. Advise facility that if 5 acr~ or Available at RWQCB

Con- site and whctl~r conuactov~ mc advised m more are distmb~d a general construction permit (NPDES) is rcqu~rod.Calif. storm water BMP Constructionstmction required to protect the storm sewer from handtxmk.,Achvitics accidental discharge.

>If construction activities a~e cuncnt’ Install filler fabric~ in combination with swales or Ix:nns to protect
dcl©rmin© if there is a potential for soil to storm drain inlets. SCV-NPS ConstntctJon BMPerode into th~ storm drain by rain or landscapeErosion control techniques.
inigation run-off.

Erosion and Sediment conUol>Verify that construction workers azc not Incorporate storm control veal)age into futme contracts and/or provideMcasun~, ABAGwashing tools, aod/o~ eqmpmcnt adjacent towaimng programs.
any storm drains.

>Verify thai construction materials azc not Construction debris and materials such as paint, mineral spirits, drywall
being disposed !o th~ storm drain directly or compounds, adhesives, and other solvents should be properly disposed
indirectly, c~. ifhaz, w~t© rr.f~ to appropriate agencies.
>Ask facility rcp. if construction contractors
me aware of storm drain protection measures
applicable to their trade (i.�. concrete cutters).



Section What To Look For Recommended Control Measures Reference Materials
3.7 >Dctc~mine if facility power washes pavementProvide for adequate protection of the storm drain system Consult listed CETA m~ile washess BMP

or any other exterior Imrd surfaces. BMP’S for additional info. Outdom" cJcaning BMP, iqBAPPA

Power >Determine how exterior walls, stngtures,
washing silos, tanks are washed and where wash water

is disposed of.
>,Ask facility rcp if there are any power or
slc..’~m cleaning units at the site.

3.8 >Inspect all scrap yards, vehicle storage lots orCover oily and soiled equipment with a leak proof cove.
outdoor areas where retired/smplus equipment is Drain all automotive ~clated fluids prior to storage and dispose

equipment stored. Determine where storm drains are in properly.
storai~e relation to thes~ areas. Drip pans can be placed under Icakin~ equipmenL

3-9 >Determine if any manufacturing process Improve ~eeping or ~lneate pfocess to ¯ cove~d location. Protect
which creates any type of residue is done adjacent storm drains.
outdoors and whether this residue can impact

Process the storm drain.
residues

>Inspect outdoor process areas.

>Inspect any outdoor equipment, eg. g~inders,Relocate equipment to cove~cd location or isolate adjacent storm drain
saws, paint spraying, ect. inlets.Refer any aid~orne nuisances to BAAQMD.

3.10 >Determine the general overall condition of Make necessary recommendations to effect an improved general
the facility, is housekeeping done on a r~gularhousek~-ping policy. The policy should addles the frequency and scope

Gen~ basis7 Axe ther~ accumulations of debris, of housekeeping.
Honsc- refuse, or litter present7
kcc~in8

3. I I >Determine if landscape contra~ors me !-~ facility s~-p. contact the landscaping contractor to improve geaesal
Irrigation & properly disposing of lawn clippings and othe¢ hotu~eeping and to provide temporary pmtsctioa el’all impacted
Landscape vegetative wastes, drain inlets while conducting landscape activities.

>Inspect storm drains for v,~etative wastes.

-6-
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Section    What To Look For Recommended Control Measures Reference Materials
3.11 >Inspect peving around landscaping to ~ee ifi-lave facility Rcp. adjus~ imgation timers or sprinkler heads.

en~ion and run-off of associated chcmical~

>Check to s~ if Ix:~cidcs, hcd)icidcs or RcJ’or all Ix:~icidrdhc~icidc application problems to tim S.C. County
fcrhlizcrs m¢ applied to ~h~ landscaping ; A& DcpL
identify how much and how often.

>Verify th~ landscape equipment is washed Filtor and dischar~: to samlmy s~w~� Within POTW limi~
properly and away from paved m’cas or storm
drain,

Section 4. Equipment

Section What To Look For Recommended Control Measures Reference Materials
4. I >Inslx~ any air compressor urals which are Relocate compressor to a �overed lo~alion. Repair oil leaks. SCV-NPS Industrial BIvlP

exposed to storm water for residual Krcasc on
Air the tank or motor smfac~.

>lmq~:ct a~a ix:neath air �ompressors blo:d Pla~ a catch pan below the blc~d - off valve and disixm: of any was~
line and dctcrmin~ if any oily substance is f~om pan on a regular basis.
being released which could impact the storm
dram.

4.2 >l~tenmnc if air conditiomng umts For e.x~sung buildings, non-contaminated dischm~q: can go to the stormSame as above
(genc~aliy found on moo and chillers have d̄~ain. For new development or building ~emodcls, the discharge: Will Ko
�ondcnsat~ line which is plumbed to a roof to sanitary. Consult With local planningFomlding DcpL

HVAC    storm dram.

Refri& >l~©rmme if ale ~onditioning and chiller Facility g~.’prcsr.ntaliv¢ is rcsponsibl© to direct ttVAC conlractor to
umL~ a~ m’.ated With d¢:scaling or anti-algae properly dispose of all flushing agent residues and by pass condensate
agcuL line while flushing uniL



Section What To Look For Recommended Control Measures Reference Mtteriah
4.2 > Dctcrminc if i~e HVAC condenser tubes ar~The runoff from the tube clcanJng must be captured and properly

Con’t annu~ly flushed with any type of chemical by disposed of.
a servicing contractor and how waste water iz
disposed of. Aiso verify if any of the units me Have facility rep. follow proper pmcedoe~ ro~ power w~h rinse water
annually power washed, disposal u provided in the (::ETA BMP’I.

>If larger refrigeration units exist, ~erify Facilily represenlalive
where defrost water or condensale i$ nol com~ into c~ztacl with any poi]ul,znts directly o~ indite.
discharged.

>Determine if condensate from any unit comes Same.
into contact with pollutants when dischaqp~l.

>Determine how the chiller’s waste Contact local Haz. Waste enforcement agency reginling the prolx~
compressor oil is disposed of.(Nole, thal some disposal of used oil.
units can hold 40 Io ~0 gallons ofoil and oil
must be changed annually.

4.3 >Delermine if air scrubber,~ me allowing Advise facility repn.-,sentatiw to n.,~zir air =cml~z and zemo~e ~zJsling
paniculate to be deposited on any su~’ace debris. If feasible, A prot~ctJ~ catch pan may be placed mound

Air which will eventually come into contact with scrul~cr.
scrul~Jl rain.

Refer any fall out violation~/i.~’nes to BA~QMD.

>1~ wet ~-rubbo~ discharge point. Wet .~crubber~ must di~harge to tbo ~mita~y

4.4 >If facility has a basement parking Io1, verify Advise facility reprcscntativ~ that only rain water can be pumped into
if rain water drai~ to the storm drah~ the storm drain. Any debris surrounding or inside the ~ump should

13ascmc~t lnsp~’t bottom of storm sump dr’~n and ~removed and incorporate this p~tic~ into II~ rcg~lar maintcnanc~
nm~ how it i~ cleaned. ~chedule. A ~ccn m~h or filter fabric may be in.stail~l on II~ ~unp

grate to assist in pro~fAng sump from pmticulat~ debri~ a~ long a~ itC:E’i’A
>Find out if floor~ ~ power wa~h~d-ff ~o, will not cau~ a flood hazard. Cmuanlt appropri~ agency ~arding Ih~l~bil= wa~h~ guid~lin~
h<nv is the waste water di~harged, proof dis~al of ~ump debris.



Section What To Look For Recommended Control Measures Reference Materials

>Dctcrm~� if automoG-~ fluid spills amd/o¢ Advise Facility s~p. that all floor cleaning �onL, actors nmst pt~:gt
4.4 d~ips am �leaned with absod~,nt, storm drain systr, m from accid©ntal dt~hargc.

basement padcing IO(. This .should include
mobile auto dr.tailcr~.

4.5 >l~t©rminc if boiler blow-down line or tank AJl t~eatcd Ipoilc~ disch:~rgc must bc discharged to thc s:mitmy scwe, r o(
d~in line is located adjacent to any storm n:~-yclod / rc~tsed in an approved closed loop system.
watc~ inlet or chamP, directly or indirectly.

>Dctcrrmnc if’boil~ is treated with scaler o¢ Discharge from 5oiJcx chemical additivcs may mco( h,~.a~dons waste
al~3ccidc and if any Je,,~d~8c is pr~cnL criteria, if so, refer to I~x:al h~z. wast¢ �ompliance a~cncy for proper

>Dctcnmr~ if boiler vents to thc roof, and if
so, will tlhs vapor r~ondcnsc on roof and Advise facility rcp. to rcpah" �~ndcns~tc pipe and a~lin:~t flow to
mak© �ontact with stormw’-~ter nm-.ofl’, sanitav/scwcr.

4.6 >ln~pccl aJl catch t~sins and (hop inlets for" Advise facility rcp. to ¢lcan impacted catch basins on a rcgulm"
debris or other foreign m~terial and have nuintcn~ncc s~hcdul¢. Attaching a protco(ivc devices such as a scion

~ facility clean or remove debris properly, or filter fabric may i~ an option as long as it do~s not �~,atc a flood o~
condition safcty t~z~d.

Identify atl storm drains with stencil. "Do blot Dump Flows to Bay"
4.7 >Dctesminc if dmnpster lids a~© closed whcn l-~v© facility kccp lids closed whcn no( in use ~ cxctung© bin if it has $CV-NPS

dumphter is no( in u.~. Verify if dumpstcr is no lids. Relocate dumpsters ~md bins away fxom storm dJ~ins.Rcp~ir amy
Rchzsc stored nca~ a storm d~am inlet or channel andicaking dumpstcrs.

dumpstc¢ Jook for amy
&

�omp~to{ >If the dumphter is an opcn-top/rolJ-off bin, o~ Haw contaminated rain water discharged to s~nitmy s~w~ if it is
rc~-y¢l© bin, determ|nc if it is �overed.If th© within POTW limits. Consult with POTW.
container fills with ~n water, dct©rminc how
Main water is d~scharged.

>Verify that plugs are installed on dumpste~s Install plugs or exchange dumpstcrs.
and are not leaking.



Section What To Look For Recommended Control Measures Reference MateriaL~

>Verify that compactor leachate or associatedProtect storm d~ain. Repair compactor. Leaked mterial can be absodgd
4.7 hydraulic fluid does not le~k into or adjacent and absorbent placed in compactor. Liquid can also go to sanit,tty

Con’L In any storm ds~in or the pavement, sewer.

>Determine if refuse hauler dumps or empties
dumpsters or bins nero a storm drain.



Section What To Look For Recommended Control Measure~ Reference Materials

4.11 >Look for any outdoor industrial floor Replumb drains with prope.r balding permits or gal drains if this will
smks/dmins which may he non-original not cause a flood hazard
L, ts~llations or illi~t connections.

pos~bl=, which sewer they connect to(i.e., NOTE: Lf facility is cor~ndy or was a fndt catmr.~, many of ils’ouldoor
=specially those d~ns which wc~ formerly surface d~ins may he connected to the sanitmy sewor.
ouldours but a~ now indoors or under �ov~

4.12 >Inspect area mound outdoor gn:a~ Advise facility rep.to clean immcdiat¢ dcbris and contintg this on a SC’V-IqPS
interceptor �over and verify if gain wator can r©gular basis. Also clean the intcrccptor arca aRc~ it is pumlx:d by ¯
(:any t~sidual grcaso to the storm drain, septic hauler. Residual grca.~ must he collected or washed back into the

GlgaS~ interceptor.
lmcrcepm¢ >Dctenmn¢ if tallow containers mg stored l~loeat© tallow containers to a covered ax~a.

Tallow where they can come into contact with

>Inspector outdoor tallow contmners for l~plac~ or ¢xchang© bins and clean on a rggular basis. Rr.f~ to POTW
rcsidual grcaso in. on or around the �ontaim:g.for inadcquatc maintenance.
>A.s~ facility fL’p. If outdoor grcase Pgo~c~-t storm drain rclocat¢ to ¯ �oven:d area. Rrd’er to POTW for

interc~-ptor has ever overflowed, inadcquate maintcnance.
4.13 >l~termine if groundwater is being treated atConsult with RWQCB or $CVWD.

the site and where it is dischaxgcd.
Gad. !!20
Treatngnt If groundwater is beAng discharged to the storm drain ask ifa NPDES
Dtscharg¢ Verify th¢~ is an NPDES penmt at the site forpernut has tx=n issued. If it is discharged to the samta~y ask for POTW

dm:harge. Igrrmt.

tl-



Section [ What To Look For Recommended Control Measures Reference Mater;_-I_,
4.14 >Dctcrminc if any groundwalcr is hcing Uncontaminatcd groundwatcr infil~ation nccd nol I~ prohibited unless

discharged from the sit(:, and verify which thcy arc idcntificd by a public agencies or the RWQ(~B as soun:~ of
Grad. H20 scwcr it connects Io. pullulants to receiving walcrs.
Dover�ring > Rcvicw spill control plan if applicable.

>Dclcrminc whether or .ol pumlxd water (~onsnll with SCVWD and RW(~B.
comcs into contact with any pollutants beJ’o~
it is discharged.

4.15 >lnsp(:ct all loading dock drains for any Havc dcl)ris from catch basins rcmoved on a rcgular basis. Prmecl S(~V..iqPS Indmtrtnl BMP
pulcntial pollutant. Insp~2 for truck fluid loading dock CB from accidcntal spillage by placing abso~ocn! booms or
Icaks. covers over drains or inslall valved inlet in.~:~ts( if safe and feasible).

Loading
a~ r~as >Check if materials that could impact the If materials a~ Hazardous advise local Haz. MaL Enfo~aent agesscy.

storm drain me loaded or Um~ened at the
dock.

method of wast© water disposal, metlK~.

4.16 >lnslx~ the facility’s various paddn~ ~ Hav~ facility clean up spills wilh Ihe ~ step method oa ¯ ~ 5C’V-NPS Vd~ Settee B,MP
Pad~ng cspucially those associated with indusuial and bas~.(! ) Sweq) up pmlicles.(2) Absod) wilh rags o¢ ab~cMxmL ($) Mop

Io( conuneminl activities, for any excessive up rues.
veldcl© fluid leaks or q~ills.



Section What To Look For Recommended Control Measures Reference Materials
4.17 >Determine if tlgrc a~ any ponds or Discharge to the sanitav/sewer or rcusc for irrigation, this includes all

Ponds dccorafivc fountains at rig site and if their pool fd tcr backwash and a.s~tcd dcbris.
Fountains ovcrflow drains arc connected to th~ storm

pooh drain dixcctly or indi~. Local O~thnan~

>Dctcn~n¢ if pond~ or founlain~ a~ t~atcd Cotmdt POTW.

inl~bimrs, or ~ agents.

fl,shcd imo any morro drain. ~D~atom. earth)
4.18 >lnsp¢~ aJi ~oof vents, cxhaust hoods ,too/ Excemvcly KRasy roof vents should bc ¢lcancd on a rck, ulm" barn

storm drains and ram grater down spouts for cspccially dunn~ the wet season. U" fcagblc, catrJmtc~ pans os trays
~ Vents �omaminantsBc aware of contaminants such should also bc isLq~ailcd at the base of" thcsc vcnls,

& as oil. grease, filler mcdium, painl ~ and RCl~r or have duct work projx~ly scaled. Place protc~vc dcvk~
Equipmc~ organic d~)ris as wcll. armind roof storm dr~ns which will not create a haz~dous �ondit~.

>Look for ~sidual machin~y pn)ce~ r~idm:sConsult wilh local Hazardous lvlalcrial or Wasl¢ cnforccmcn! ak,~cy as
on roof (papc~r dust, ~w dust, steam well as BAAQMD for control mcasurcsHav~ any solids proi~ly
�ondensate). disposcd of and have facility ~-p. rcpair unit and clean on a icgula~

>Chcc.k for ~csidual paint residue on thc ~
nca~ the paint booth vcm. lnspcct wave soid~
roof vcnts or othcr similar roof vents which
a~� associated with a hooded work station

4.19 >Verify that rcvcrsc osmosis uni,~ (RO) ~cjcciConsult POTW for a~cquircmcnts. Divc~ rcjo;t watc~ from R.O. umt to
water is in no ~y impacting the storm drain,sanita~j scw~.

R_O. Also verify that Dcionizalion units (DI) arc
& back-flushcd. Dcioniza, ion umts can bc DiveJ1D.i. Back flush walcr to thc sanitmy sewer.
D.I. rcgcncralccl(ask if they a~� rcgcncralCd on or

off site.Reverse osmosis mcmbrancs ncoJ Iobc
cicancd; ask how they clean mcmbrancs).
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Appendix L    0

L
Guidance On Evidence Collection And Sampling

1) Sampling Procedures and Guidelines (Los Angeles County Department of

2Public Works, Environmental Services Division)

2) Collection of Evidence - From *County Administered Cities Hazardous
Materials Incident Investigation Guidance Document’, Alameda County

n
U
n
U
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SAMPLING P~tOCEDU~ES AND GUIDELINES             ~VM-1

Samples shall only be taken when they may be done in a safe manner in compliance
wtth the followtn;:

1.1.0 EXPLOSIVE/FLAMMABLE DANGER -All potentially explosive or
flmnmable confined spaces, manholes, sample boxes, ta~L~S or other
~onu~iners sh~ll be tested for explosive hazard p~’ior to ~emov~l of the
~onta~ner lid or attempting to secure a sample. Sampling/monitor~mg
equipment shall not be placed in e potentially haz~z~lous atmosphere
unlees spec~ically approved for SUO~h eez’vice.

1.2.0 FACILITY ACCESS - Samples shall be t~ken in such a manner as to not
require entz’y into ~ny confined space ar~a or other" a~eas that may be
hazardous to heath and safety. Personnel shall not attempt to secure
samples that requi~e reaching into any piece of machiner~r o~" equipment
or that may z~quh’e the person se~ur~.ng the sample to be placed into ~n
unbalanced situation.

1o12 SAMPLE CONTAINERS - Samples shall be taken in app~’opHate
cont~ners supplied by the contract labor~to;-~’.
containers their caps/lids a~e to be securely tightened. Containers a~e
at all t~nes to be kept in an upright posit~on and transported in a
container so designed and c~nstr~cted, that under ~ondJt~ons noz~tly
incident to t~nsportation, the~e sh~ll be no release to the envh-onment
Stock containers a~e to be stored in a secured ma~ne~.

~-~ 1.3.0 SAMPLE EQUIPME/~T CLEANING AND DECONTAMINATION - In o~’der
to m~nlmize the ~ontan~na~ion of samples by the sampling equipment or
through cr~ss-contamination, all equipment must he thoroughly cleaned
before their first use ~nd ~lso between samples. Under noz’mal
circumsu~nces, clean~ng sample equipment with a h~ush and ¯ deter~ent
solution, foLtowed by tho~u~h ~K ~th cl~ water ~d d~;
should be s~ficient to ~ze c~ss-~n~on.

CI~; ~u~:

CI~ ~ple eq~pment ~ ~ b~sh ~d a dete~nt solu~on
(we~ ~pp~p~te).

solu~on of non-phosp~te deter~nt
~d ~so~ted ~b~g.

R~e eq~pment seve~ ~es ~th ~p water, d~.

Sto~ clean eq~pment (hoses, st~e~, t~we~, etc...)
cle~ polyethylene ~.

Eq~pment w~ch n~ds to be de~n~ted
polyethylene ~.

1.4.0 E~UIPME~T - A~ field equJpmen~ used for ob~g field me~u~ments
mus~ be ~bmted p~or to ~d ~me~tely ~ter ~ch ~ves~on.
Cahb~t~on ~cords mus~ be ~ed ~ order to demonstrate the
p~cision and accuracy of f~eld me~u~men~s rode ~th a ~lcu~r
~st~ment.
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SAMPLING PROCEDURES AND GUIDELINES
PAGE 2

Calibration ~ece~ds should include:

A unique identification number assigned to the device, such as
the factor~ serial number.

The soul-ca and traceability of the standard(s) used for
calibraUon.

The name of the person performing the calibration, the date and
notation as to whether it was a routine check or one required by
malfunction.

Equipment calibration must be further supported by routine
maintenance, as required by the individual types of equipment in use.
Routine maintenance includes chan~ng/charffing batteries in porSable
meters and lubricating moving parts of eampling device with non-
contamination materials.

b~ntenance records must be kept similar to calibration records and
must document the type of work done (rouSLue checks, emergency
repairs), the person perforn~u~ the work, and the identity of the
equipment.

1.5.0 QUALITY CONTROL - The sampling proem includes specific quail~v
control requirements to meet t]~e data quality objectives. These
objectives are usually met through the use of qualltT control samples
such as replicates, spikes, and blanks .....

1.5.1 EQUIPMENT BLANKS - Should represent 5~ of the samples collected.
Equipment blanks should be collected from all equipment cleaned in the
field and reused, to detect any contan~uation not removed by or
introduced by the clea~.ing procedures. For wastewater sampling,
clean water is collected using the equipment in ques~on and sent to the
laborstor~ w~th the other samples for analysis. Distilled waster shall
be passed through each equipment procedure used. All preservatives,
used in the field should be included. Blanks are to be subnfitted in the
same manner as other field samples, with no distin~tishing labeling or
markings. Documentation of blanks must be recorded on an inspectors
report and attached to only this offices copy of the chain of custody.

~. 6.0 DOC~£NTATION - Accountable field documents include items such as
inspectors report, field data records, sample ~ags, ~raphs, chain-of-
custody records and photo~-aphs. Each document must bear an
identification number unique to the project (I-~le Number whenever
possible).

1.6.1 INSPF~TORS REPORTS, ~I~D D~TA R~ORDS - All pertinent factual
information must he recorded in these Reports/Records from the time
each individual is aesir-ned to the inspection team until the inspections
is completed. ~ntries must be dated, leg’ible, and contain accurate and
inclusive documentation of inspection activities. Reports/Records must
contain only facts and observations. Language should be objective,
factual, and free of personal opinions or other terminolog’y which might
prove inappropriate.

R0035340
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SAMPLING PROCEDURES AND GUIDELINES
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PHOTOGRAPHS - Photographs are important in documenting the cause
and effect ~e]ationship in the areas of environmental damage. Whenever
samples are collected, photographs should he taken to verify the
written description in Reports/Records. In all cases where a
photograph is taken, the foriowin~ information must be wTitten in the
Report/Records.

Time, date, location, and, if appropriate, weather condition~;

Complete description or identification of the subject in the
photograph and reason why the photograph was taken;

- The sequential number of the photograph and file number; and

- Name of person taking photograph.

When the photographs are developed, the information recorded in the
Report/Record should he transposed onto a Photographic Evidence ]able
and attached to the back of the photographs. Photographs and
nei~tives are part of the project fries and must be accounted for under
document control procedures.

1.6.3 CHAIN-OF-CUSTODY - Sample chain-of-custody (COC) refers to all
records maintained in the field and ]aboreto~f for sample identification,
transmittal and receipt. When a sample is maintained under chain of
custody the possession of the sample can be traced from collection until
disposal. This procedure is necessary to insure that the sample or data
derived from the sample is admissible as evidence in legal proceedings.

A sample is considered under custody if:

1) It is in your possession, or
2) It is in your view after being in your possession, or
3) It was in your possession and you locked it up, or
4) It is in a designated secure area.

In order to establish that sample is valid, it is also necessary to
document the measures taken to prevent or detect tampering or loss of
sample. Measures must also be taken to detect and prevent tampering
and contam~tion to sampling equipment and the sample site. This is
doneby the use of evidence tape, locks, custody seals and documented
observations.

Since it is not always possible to know in advance if a sample will be
used as evidence, all samples are to be maintained under chain of
cust.ody. Use of standard operating procedures throughout the
sampling process will contribute to the consistency and quellty of the
data produced.

All sample shipments are to be accompanied by a .Chaln-of-Custody
Record. The original record will accompany the report and a copy will

i --be retained by the laboratory, sampling team and sample
control/courier. In general, as few people as possible should handle
the samples; until transferred to the laboratory.    Whenever
repiicate/sp~it samples are offered to another agency or the facility, it
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SAMPLING PROCEDURES AND GUIDELINES
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must be noted on the custody form. The note indicates to whom the
replicate samples are being offered and recipient. If the replicate/split
is refused it must be noted.

1.6.4 CUSTODY SEAL - Custody seals are strips of printed tape that are
used to demonstrate that no tampering has occurred. Seals a~’e to be
placed over all sample container caps/lids and sampling equipment while
in use, if equipment is set-up outside of a secured sampling facility.

I. 70     SAMPLING PROCEDURES - Appropriate pereonal protective equipment
is to be worn during any sampling and equipment cleaning process.
Sample or container lids/caps are to be kept in place until the container
is used. Upon completion of sampling the container lid/cap is to be
securely tightened, container rinse with tapwater, dry and properly
labeled. Precautions should be taken of possible chemical reactions
between preservatives and material being sampled.

1.8.0 SAMPLE IDENTIFICATION AND PACKAGING - All samples collected
shall be labeled in a clear and precise way for proper identification in
the field and for tracking in the laboratory. The sample label should
be leg-ibly written and completed with a waterproof ink. The label
should be firmly attached to the sample container and should List the
project number (I-File Number whenever possible); sample date and
time; sample number; analysis required and type of preservative. All
samples should be labeled, sealed, and refrigerated as soon as possible
after collection. The sample number, date, time of collection, location,
and signature of the sampler(s) should be recorded on the chain of
custody.

1.9.0 TRANSPORTATION - Samples are to be delivered as soon as possibls
after collection. Unless prior arrangements have been made with the
laboratory for pick-up, samples are to be delivered to the contract
laboratory. Arrangements for laboratory pick-up of samples should be
made with the laboratory 24-hours in advance, contact person is
Jennie, Associated Laboratories (714) 771-6900. It is the responsibility
of personnel conducting sampling to make arrangements of delivery or
pick-up of samples and the return of any DPW monitoring equipment.
Potent~lly incompatible samples shall not be transported in the same
transport container. Transport containers sha~l not be transported in
the passenger compartment of a vehicle where possible. Sample
containers shall be packaged properly for shipment and transported in
a container desig’ned to prevent breakage or spillage during shipment.

2.0.0 EMERGENCY BODY/EYE FLUSH - Eyesaiine Solution and Emergency
Body Flush bottles are to be stored within each personal assigned
Pelican Protector Case. Body/eye flush are to be used for emergency
purposes only and are to be used in accordance with the manufacturer’s
instructions.

In case of emergency use employee’s are to report industrial injuries to
their supervisor immediately, pursuant to Safety Directive GI01.

JB\SAMPLE 10/13/92
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OPERATIONAL ~JZDELZN~
pH Recorder

Recorders are to be operated in accordance with the manufacturer’s
operational manual.

Recorders are to be calibrated prior to and recorded on the
a~ached Calibra~ion/Malntenance Record.

Each chart paper recording shall bear an identifIca~ion number
unique to the project (I-File Number whenever posslble); start/end
time and dates; inspector’s name.

The orlglnal chart paper recording is to be a~ached ~o ~hla
office’s copy of the Chain-of-Cus~ody Record.

JB:ll
WP9/OG

n
U
n
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CALl BRATI ON/MAINTENANCE RECORD

pH RECORDER #

DPW ID # MFG. SERIAL

CAL I BRAT I ON                          INS PECTOR

Routine Mal functlon DATE TIME NAME COMMENTS

wPg/OG                                                                   ~
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m’t~A~ON~, GU~DtL~S
0ISCO Port~ble Ssmpler

Portable sample~s a~e ~o be operated tn accordance wl~h ~he             ~
~nufac~urer’ s operational ~nual.

All routine maln~enance are to be recorded on the a~Each~
~In~enance Record.
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CALIBRATION                          INSPECTOR
Routine Malfunction DATE TIME NAME COMMENTS 7

2

wPg/OG                                                                I
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LOS ANGELES DEPAR~ ~..~NT OF PUBLIC WORKS J
Waste Management Division

Mail Address: P.O. Box 1460, Alhambra, CA 91802-1460

SAMPLE AND CHAIN OF CUSTODY RECORD             Dale           Page    of

TO BE COMPLETED BY LABORATORY

Co,rely Sell(I) Inl~c~ YES [3 NO [3

SAMPLE SAMPt.E SAMPLE TYPE

NUMBER LOCATION DATE TIME WATER NO. OF                                                                                 TEST
DESCRIPTION AIR SOLID ’CONTAINERS PflESERMkTION REOUIREO

COMP. GRAB.                               .
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In emergency a~tuations, the Incident Commander may declare In area unsafe for
human entry. On2y the 2ncident Commander, advised by the Bealth Department can
declare such an area safe for re-entry. However, if the City Hanager becomes
the Incident Commander by declaring ¯ state of emergency only the County Realth
Officer can declare the site safe to re-enter. Approval from the Incident
�onnander must he obtained ~or entry into an emergency mcene.

�O~LZC~IO~ Or ~

It is very important that evidence ehich nay lead to the prosecution o~ the
guilty party he collected ted preserved. Bovever, safety should always he
considered first. ~VESTIC~TORS SHOUL__~D ~EYE~ EXPOSE T~ZHSE~VE$ TO ~N ~0~
I~_~.~T__~O~OLLE~T EVIDENCE. If ~n dou~ about the nature and/or hazards
nater~al~ do not approach it~ stay upeind, and ea~t ~or County Baznat ~r other
technical e~perts to evaluate the Jituation. The s~plin~ o~ hazardous
materials is a special issue and ~s addressed on page 11. These ~nvest~gations
should be handled ~n a manner ~onsistent v~th the ~nvestigatton o~ any felony
i.e. ~chain of custody". ~Paper tra~l" type evidence ~s extremely ~eportant
hazardous vests cases.

Hever tou~h er breathe a chemical unne~esstrily, no matter vhat tt ~, even
sone~hing as "~nnocuous" as ~aste o~1. Never alloy chemicals to directly
~ontact your 8k~n or clothes - be especially aware o~ your hands and
~tay upwind. Never ~pen containers enne~essarily. Be aware o~ surfaces
nay be contaminated ~.e. the ground~ the outside o~ �ontainere~ etc.
the same precautions that you mould use during the on-s~ene investigation
drug lab.

aesponsibility

The lead invest~gatory agency is responsible for the ~olle~t~on and retent~en
~ evidence ~ther than samples. Samples go to the County Health Department ~r
~alysis. Th~s evidence nay ~nclede b~t ~s not l~nited to:

- Razardous ~aste
- ~lls ~f lading
- ~enoranduns/Notes
- ~11 ~abels and markings free containers (Photos of labels nay be used

~f the la~els can’t be renoved~
Thorou~ l~sting of all drum ~dentifiers includ~n~ b~t not limited to
manufacturer’s name, address, hatch or lot nunber~ consignme,
et~.

¯ F~n~erpr~nt~n~ of ~onta~ners (~f appropriate and Jars)
- Photo~ra~s of the entire cr~ee scene
¯ Specialized evidence �ollection techniques such 88 casting, or
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photographing to scale, tire tracks and treads, "fu~ing" of paper 0evidence for letent fingerprints, vldeot¯plng, etc.

¯ In a criminal case if the local police department is ~ot the lead L
invest~gative agency, these activities will need to be delegated to then.

Sanpllng is a very important part of hazardous naterlals Invsstlgetlons, and                 2
is critical evidence for ¯ successful prosecution. The Alameda County ~eslth
Care agency has extensive sampling capabilities Sad will in nasa eases be the
agency responsible for sampling. However, everyone involved in Juch
investigations shall have a basic understanding of ¯¯npling.

Samples taken by the Fire or Police Departments should be turned over to County
Hazmat or ¯ State Certified Laboratory for analysis. It is the rsspon|Ibillty
of the lead investigatory agency to obtain laboratory analysis rasults and
maintain the "Chain of Custody". For results of laboratory analysis, contact
the agency or laboratory to which the staple was aubnltted.

¯hen to ~
In order to establish and prove the fact tha~ materials involved in a case meet
the legal definition of "hazardous" it is often necessary to perform t chemical
analysis of the materials e.g. whenever an incident involves a discharge of a
suspected hazardous material to the ground, a stream, a storm sewer, t sanitary
sewer, or the air, AND/OR whenever a material is suspected of causing damage to
a person or property.

Sampling brings the sampler into close proximity and possibly direct contact
with the material to be ¯aapled. (See Safety Considerations on page I0, under
Collection of Evidence.) The following rules should always be followed.

1} Unless specially trained and equipped DO MOT Ra~DLE unidentified materials.

2) Do not breath or touch any chemical, even one as apparently in~ocuous as
waste oil. always avoid breathing fumes, always stay upwind.

The party being investigated should always be given the opportunity to confirm
the regulator’s analysis results. This is done by "~ a~". This
means taking a sample, dividing it in two, keeping one half and giving the
other to ~he interested party. The initial sample should be thoroughly nixed
prior to being d~v~ded. ~11 sample �ontainers are to be sealed with an agency
seal, and labelled w~th the sampler’s nice, date, and tins taken.
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The regulator must be able to establish who had responsibility for, and access
to, samples from the time they are taken to the time they are analyzed. This
is done by using a Chain of Custody form (J~PPZNDII I[}. ~ Chain of Custody fore
must be used for all s~ples, and suet accompany th~ sample at all

$~lina

Because situations arise wherein the hazardous material involved may be present
and available for sampling only for a short time (fay example material poured
into a store drain or onto the 8oil}, County Bszmat, the Police and Fire
Departments have available for their designated hazardous materials personnel
simple sampling kits. Again, these kits would only be utilized if the hazards
of the materials are known and acceptable. The kits Should include:

- PH paper
- YOn vials
- labels
- glass jars - quart size & pint size
- water-proof pens
- plastic ladle
- plastic spoon
- rubber gloves
- handiwipes
- plastic Jars
- Chain of Custody Forms
- Eye Protection
- Z~plock plastic bags
- Paper bags
- F~ve gallon collapsible plastic �ontaieer

~ regulator acting in the course of his/her normal duttas and responsibilities,
and not as an agent of a law enforcement agency, does NOT hays to give the
"~randa Warning" to the responsible party.

~PPENDIX E contains directions for taking statements. Stateeent should be
taped, videotaped, or written and s~gned by the witness. In most instances,
tape recorded stateBents are best.

routine Inspection Incidents involving Fire Investigators:

Cooperative owner, manager, or employee: suuary of statement(a) made

12
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by responsible party may ht included in inspection report

Uncooperative owner, manager, or employee: if appropriate and
reasonable, statement(s) should he taken from gitntsses

- The witness may be a disgruntled employee or t person connected
to the company

- The statement should be eritten or typed and signed by the

This is typically a situation which involves an emergency response or major
violations and necessitates processing as a crime scene when the scene is
determined to he safe.

The police officer assigned to the preliminary investigation shall be
responsible for obtaining statements from all percipient Witnesses.

The police officer assigned to the preliminary investigation, due to his or her
training and experience, shall decide if and ehen a Hiranda earning is
appropriate.

SPECIFIC SITUATIONS

This guidance document deals with the roles and responsibilities of/and
coordination between the Police, Fire, County Hazmat, end the District
Attorney’s Office. However, many other agencies have interest in and/or
jurisdiction over various hazardous materials situations. It is important that
the Alameda County Office of F.~ergency Services and all r~levant
not~fled as soon as possible whenever an Incident occurs. ~P~II
a brief description of the agencies ~nvolved with hazardous naterlals
and regulations. In that appendix there is a llst of phone numbers for those
agencies. ~elow ar~ listed sons of the sore eo~on situations which are
encountered and the addlt~onal agencies to be notified.

Plscharae ~~ D~seharae

The Local gastewater Treatment Plant industrial
pretreatnent/waste source control.

~ or Potential Discharge ~ m ~ ~ ~ or ~ ~
~at e..__.~r                                  -

- The Regional Water Ouality Control Board via State O.t.S.
- California State Department of Fish and ~tne
- Flood Control District

~---
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Appendix M    0

Managing Pollutant Sources At Municipal Facilities
(Including A Model Storm Water Pollution Prevention Plan)
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MANAGING POLLUTANT SOURCES AT MUNICIPAL FACILITIE, S

Municipal f~cilities (e.g., ~rporation yards and auxiliary storage yards) are potential ~ of
pollutants to storm drain systems from practices such as vehicle and equipment washing and storage
of chemicals and materials. Since municipalities have responsibility for controlling the quality of all
storm water discharges to their storm drain systems, it is important that municipal fa¢ilities provide a
good example to industrial and commercial facilities.

Potemial sources of pollutants to storm drain sy~em= It municipal facilitim are similar to IXaential
=ources It industrial and commercial facilities:

¯ wash water from vehicle and equipment washing;

¯ fuel dispensing;

¯ chemical and material storage;

¯ chemical usage; and

¯ fleet maintenance and vehicle storage.

During FY 1994/95, storm water quality control programs in the counties of Alameda, Maria and
Marco contracted to have inspections of municipal corporation yards to help them identify problem
areas. Based on the results of these inspections, a major concern is the discharge of wash water from
vehicle and equipment washing to creeks and storm drains because this is a direct violation of the
municipal storm water NPDES permit. Recommended actions typically include working with the
local POTW to discharge wash water to the sanitary sewer and/or enlarging the size of or re-grading
the wash pad area to contain all wash water.

RECOMMENDED ILMPS

Countywide Clean Water Program’s Maintenance Subcommittee, which consist~ ofThe Alameda
public works supervisors from municipalities in Alameda County, developed and adopted BMPs for
corporation yards. These BMPs are summarized in Table A-I by pollutant category. As mentioned
above, the biggest concern is preventing wash water from discharging to the storm drain system or
creeks. If necessary, options include working with the local POTW to determine if pretre.atmem is
required prior to discharge to the sanitary sewer, installing a recycling system (as done by San Miteo
County and Alameda County for their corporation yards), or washing vehicles off-site at a
commercial facility where wash water drains to the sanitary sewer. Other BMPs include labelling
inlets with the message "No Dumping! Drains to Bay/Creek," storing spill comainmem kits near fuel
dispensers, and covering chemical storage art.as.

BMPs may be structural or operational. If structural improvements are necessary, a municipality will
need sufficient time to budget for and implement a capital improvement project (CIP). It often

,r
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years to implement a CIP since improvements at the corporation yard may have lower priorityseveral
than other municipal projecLs. If possible, temporary interim measures should be instituted in the
meantime (e.g, washing vehicles off-site).

Operational improvements and training should be implemented as soon as possible. If ¯ numicipality
is pan of a regional or countywide storm water program, traln~g could be provided by forming ¯
subcommittee of public works supervisors and coordinating annual workshops for field ~taff.

SWPPPS FOR MUNICIPAL FACILrrlF~

A memorandum was prepared in September 1994 by staff of the State Board and Regional Boards to
assist storm water permit program coordinators in developing their Storm Water Management Plans.
In addition to suggesting that each municipality identify all their corporation yards a~! describe their
functions, the memorandum strongly encourages municipalities to prepare SWPPP~ for their
municipal facilities. (Municipal facilities are excluded from the requir~nents of the Industrial
Activity Genera] Pern~t unless they perform the functions of a transportation or bulk fuel distribution
facility.)

The guidance from the State and Regional Boards s~’~ tha~ SWPPI~ should:

¯ identify what the potential storm water problems are;
¯ who is responsible for implementing the storm water meam~’~;
¯ what management practices will be used; and
¯ how they will be implemented.

For measures that are not already in place, a timetable for implementation should be provided.
Lastly, municipalities should describe how the effectiveness of the BMPs will be judged.

Following this guidance, a Model SWPPP for corporation yards was prepared for the San Matco
Countywide Stormwater Pollution Prevention Program to allow rmmicipalities to identify problem
areas and develop a plan for any necessary improvements. The Model SWPPP is included at the e~d
of this appendix. Key features of the Model SWPPP include:

¯ a (blank) facility map to identify locations of potential sources of storm water pollution and
drainage;

¯ a form to document information on past and present ~ills or other non-storm water discharges;

limp worksh~t-~ to d~x’um~nt the s~t~ of i~len~t~liou o~ BMI~ ~! id~i~, pe~l
responsible for overseeing implementation of BMPt; and

¯ inspection forms to doa~ment visual observations during wet and dry weather.

Municipalities were requested to complete a SWPPP for each municipal facility and to utxiate them
periodically.
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¯ Subsequent inspeaions should be conducted during we~ weather to observe the quality of ru~ff
from each facility. After a major storm event, runoff or ponded water should be ~ for
clarity, discoloration, odor, elc. It i~ suggested lh~ runoff or ponded water be observed mr
two major storm events at two locations or more.

(The Model SWPPP contains dry and wet weather observation forms.)

ESTABLISHING A SUCCESSFUL PROGRAM

The following activities are recommended to control pollutants at municipal facilities to the maxinn~
e.xten~ practicable:

d’ assign a supervisor or superintendem the responsibility for conducting inspectiom and ensuring
implementation of BMPs at each facility;

¯ ~ complete a SWPPP for each municipal facility ider~ifying problem areas ~d ¯ plan for

miormation among maintena:w.e staff and to spomor workshops for maJat~nanc,� field ataff.
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Table A-1. PoLlutant Sources at Municipal Fadltties and Recommended BMPs

Pollutants Sources BMPs

Wash Water

Wash water discharges to s creek or ttm storm Wott with your local POTW to discharge wash
drain system, water to the sinJtaW sewer, inetall I recycling

system, or wash veh~clea off-~ite at I �~nrrmfct-J
facility.

Wash pad area is too small or improgerly gf~ded to Berm the wash pad aria Mtd re-grade if necessary.
prevent spillage.

Staff wash vehicle¯ off-site and wash water drains Schedule wishing t~mee by department end notify
to the storm drain system, employees to only wish vehiclea and equipment

designated wash pads.

Fuel Dis~ensino

Spills drain to the storm drain system. Clean ul~ spills immadistaly, u~ing dry
Store ipill containment kits nearby and tr~n
employees in proper fueling and spill response
IXOCedUres. Label iNsts with a "No Dumping"
me¯sage. Consider opportunifiaa for regreding area
to prevent "runon" of storm water and nmoff of
I1~11¯ into the storm drain ¯yltam.

Chemical and Material Storaoo

and materials Ire stood out~idl in o~en Store chemicals in a covered containment areaChemiclls
�ontainer,/areas. wh~re the floor is designed so Iny spilled material¯

will be contained and easily removed. Sto~
hazardous waste in closed drums within a
aacondaw containment stnJCtUre. Store
removed from strestl end stom~ drainage facilities
so that there is no discharge to the storm drain
system. Dispose of wastes at In
lendf’dl or recycle.

Spills drain to the storm drain system. Store spill containment kJt$ nearby.

Chemical

Rinse water from cleaning (water-based paint) Discharge rinse water to the |init~ry lawor.
b~Jshes discharge¯ to the stoffn drain ¯ystem.

Spills drain to the storm drain aystam. U~a drof) ¢ioth~ when paint~g or mixing
chemicals.

Fleet Maintenance/Vehicle Parking Aries

Leaky vehicles are stored outdoorl. Inspect equipment for leaks on i ~ bllia.
Place dnp pans under leaky veh~cle~ and m1~ir
vehicles with ¯igrcficant leek¯; Cover ¯prm/m,
patch end paving aqu, pment to prevent minMll
from contacting poJlutent~. Sweep the yard
periodically.

SoiIls drain to the storm drain iystem. Re,)lace fluids in ¯ covered ¯hop area.
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V
ere potential sources of pollutants to storm drain systems from practices I.Corporation yards

such as vehicle and equipment washing and storage of chemicals and materials. Since
municipalities have responsibility for controlling the quality of all storm water discharges
within their jurisdiction, it is important that municipal facilities provide a good example,
end take the lead to ensure compliance with the National Pollutant Discharge Elimination
System (NPDES) permit adopted by the Regional Water Quality Control Board in October
1993.

Consequently, San Mateo County’s Stormweter Management Plan requires that the
General Program assist municipalities with corporation yards evaluate the need for
improving practices to control pollutants discharged to storm drains. Furthermore, State _
Water Resources Control Board and Regional Water Quality Control Board staff stated in a
recent memo to storm water permit program coordinators that Stormweter Pollution
Prevention Plans (SWPPP) or an equivalent method must be used to handle corporation
yard discharges. By completing this Model SWPPP for corporation yards and auxiliary
yards, municipalities will identify and document problem areas end develop a plan for any
necessary improvements.

1.1 Background

1.1.1 Municipal Storm Water NPDES Permits

The Clean Water Act, as emended by the Water Quality Act of 1987, requires that
municipal storm water discharge permits for discharges from municipal storm drains:

i) include ¯ requirement to effectively prohibit non-storm water discharges into the
storm drain system, and

ii) require controls to reduce the discharge of pollutants to the maximum extent npracticable.

EPA adopted storm water regulations in 1990 end following Santa Clara end Alameda
Counties, the Regional Water Quality Control Board required that San Mateo County apply
for s storm water permit in 1992. A Stormwater Management Plan was finalized for Sen LMateo County in June 1993 and incorporated as part of its municipal NPDES permit. The
Storrnwater Management Plan includes tasks for public education, municipal government
maintenance activities end controlling storm water discharges from commercial and
industrial businesses and new development end construction sites.

1.1.2 General Industrial Activities Storm Water NPDES Permbe

In addition to requiring that municipalities obtain NPDES permits, EPA’s storm water
regulations require that industries which discharge storm water associated with one or
more specified industrial activities obtain storm water NPDES permits. Examples of
industries requiring stormwater NPDES permits include manufacturing facilities,

EOA, INC.
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transportation facilities, end construction activities which disturb greater than 5 acres of
total land area. In California, ¯ General Industrial Activities Storm Water NPDES permit
(General Permit) was adopted in September 1992 by the State Water Resources Control
Board. One of the requirements of the General Permit is preparation of a SWPPP to plan
and organize storm water pollution prevention efforts. It was decided that municipal
corporation yards would not be required to comply with the General Permit requirements
lunless they perform the functions of s transportation or bulk fuel distribution facility), but
would be regulated under municipal stormwater permits.

1.2 Overview of the SWPPP

Using the format of SWPPPs required to be prepared for industrial facilities needing
coverage under the General Permit, this Model SWPPP was prepared to assist
municipalities evaluate the need for improving practices at corporation yards. However,
some of the General Permit requirements were reduced (number of visual inspections) or
eliminated (storm water sampling) to minimize the burden on municipalities and increase
the likelihood of successful implementation of the most important aspects of a SWPPP.

The Model SWPPP should be completed for all corporation (and auxiliary yards, if
appropriate) within a jurisdiction. Of course, if your municipality does not have a
corporation yard for typical routine municipal maintenance practices like vehicle and
equipment washing and material and chemical storage then the SWPPP is not applicable.

Key features of the Model SWPPP include:

¯ A facility map to identify locations of potential sources of stormwater pollution end
drainage;

¯ A form to document information on past and present spills or other non-storm water
discharges;

¯ Best Management Practice (BMP) worksheets to document the status of
implementation by the Public Works Supervisors in 1994 and toof BMPs adopted
identify personnel responsible for overseeing implementation of BMPs; and

Forms to document visual observations during wet and dry weather.

EOA, INC.
F:\S4443-23~SWl~Tmfl                                                2
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The objective of providing site information is to identify areas which could discharge
pollutants to the storm drain system. Specific information for your facility can be provided
by simply preparing a detailed facility drainage map.

2.1 Facility Map

Figure 1 illustretes potential sources of pollution at a typical corporation yard. Of
particular concern are discharges of wash water from cleaning vehicles end equipment to
the storm drain system and chemical spills. At this facility, the sump in the wash pad area
was recently re-plumbed to the sanitary sewer. However, during ¯ recent inspection
potential discharges of pollutants to the storm drain system were found from outdoor
material storage areas, waste disposal areas and vehicle fueling areas.

2.2 Drainage Map

Figure 2 illustrates storm water drainage st the example corporation yard. Understanding
site drainage will assist in identifying locations for visual monitoring as discussed in
Section 5.0.

Each municipality should provide facility information by filling in the blank map provided
(Figure 3) or by modifying an existing map (e.g,, from the Hazardous Materials Business
Plan). If an existing map is used, include all potential sources of pollution and illustrate the
storm water drainage system (use the legend at the bottom of Figure 3).

3                                   EOA, INC.
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As stated above, the overall goal of the storm water program is to effectively eliminate
non-storm water discharges and implement controls to reduce the discharge of pollutants
to the maximum extent practicable. One of the most important tasks in the Stormwater
Management Plan is for municipalities who operate maintenance facilities to:

¯ review existing practices and budget for capital improvements needed to implement
structural BMPs during FY 1994/95; end

¯ implement capital improvements for maintenance facilities by July 1, 1996.

This primarily relates to how wash water used to clean vehicles and equipment is disposed
at maintenance facilities. By July 1, 1996, wash water must discharge to the sanitary
sewer or be recycled. If not, vehicle and equipment washing must be conducted off-site
at an acceptable facility or the municipality will be in violation of their municipal NPDES
permit. Adequate spill prevention is also needed at corporation yards which may or may
not require capital improvements.

Use the blank form provided (Table 1) to document non-storm water discharges.
Information should be provided on past spills within the past two years, any ongoing wash
water discharges to the storm drain system, end spills as they occur. This informatio- can
then be used to prioritize efforts to effectively eliminate non-storm water discharges.

EOA, INC.
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Table 1: Non-Storm Water Discharge Survey Form end Log

Record below all significant non-storm water discharges that have occurred at the corporation yard in the past two years and
non-storm water discharges as they occur.

Date Type of Description
Non-Storm

Water
Discharge

(monthlday/~eof) wash spill type of quantity source Response
water I material

ex. on-going X up to 2000 wash rack Wash rack area will be connected to
gallons per the sanitary sewer. Capital
day improvement project included in FY

1995196 budget,



Date Type of Description
Non-Storm

Water
Discharge

(month/daylyear|
wash spill type of quantity source Responsewater matedal



4.0 BMP WORKSHEETS

In addition to effectively eliminating non-storm water discharges, the other major goal of
the storm water program is to implement controls to reduce the discharge of pollutants to
the maximum extent practicable using effective best management practices (BMPs). The
Public Works Supervisors/Municipal Maintenance Activities BMPs Subcommittee
(Subcommittee) has identified BMPs for corporation yards which are divided into two tiers:

¯ Tier I - BMPs to be implemented by every municipality now.

¯ Tier II - BMPs to be considered as equipment end other resources allow.

These BMPs were used to prepare worksheets to assist municipalities document the status
of BMP implementation and identify tasks needed for planned improvements. On the
worksheets, BMPs ere categorized according to structural BMPs requiring capital
improvements end operational BMPs.

The worksheets include seven categories of BMPa:

¯ General BMPs

¯ Washing Vehicles and Equipment

¯ Fuel Dispensing

¯ Chemical end Material Storage and Disposal

¯ Chemical Usage

¯ Fleet Maintenance/Vehicle Parking Areas

¯ Good Housekeeping Practices

EOA, INC.        r -
F: ~SM4 3- 2 3~SWP~m, Te=I                                   10
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4.1 GENERAL BMPs BMP Status

Planned BMP

Existing Task Needed to Implementation Department/
BMP Implement BMP Schedule Person

Assigned

Structural BMPs

Tier I. Capital improvements to ensure that non-
storm water discharges to the storm drain
system (e.g., wash water, floor drains in
buildings) are effectively eliminated are
included in the FY 1994195 budget.

Tier I. Capital improvements (identified above) will
be implemented by July 1, 1996.

Operational BMPs

Tier I. Spill containment kits are stored in locations
with potential for spills.

Tier Io Inlets are labeled with the message "No
Dumping, Drains to Bey." Inlets are
inspected and cleaned as necessary at least
once a year. Leaky vehicles are not parked
over inlets and unconteined materials ere
not stored adjacent to inlets.



4.1 GENERAL BMPs BMP Status

Planned BMP

Existing Task Needed to Implementation    Department/
BMP Implement BMP Schedule Person

Assigned

Tier I. Municipal Government Maintenance
Activities BMPs for Corporation Yards are
incorporated into the "Hazardous Materials
Business Plan" and/or "Spill Prevention
Control and Countermeasures Plan." These
plans are periodically reviewed with persons
using the facility.

Tier I. Facility survey of all maintenance facilities is
conducted annually to ensure that all BMPs
ere implemented. If possible and d~te|
appropriate, inspection is conducted in
conjunction with hazardous materials
management and/or spill prevention
inspections.

Tier I. Person responsible for educating all persons
using the facility of corporation yard BMPs,
ensuring that all BMPs ere implemented, and
evaluating the effectiveness of BMPs.

Tier II. Educational materials such as signs
reminding people not to "top off" tanks are
posted in appropriate areas.



4.2 WASHING VEHICLES AND BMP Status

EQUIPMENT Zxisti.g Planned
BMP

If al__l washing is done off-site at a commercial Tesk Needed to Implementation Department/
facility check here [] Implement BMP Schedule Person(skip this page)

Assigned

Structural BMPs *

Tier I. Designated wash pad area exists for
washing vehicles and equipment.

Tier I. Wash pad drains to the sanitary sewer
or wash water is recycled.

Tier I. Wash pad area and sump are large
enough and design is adequate to
prevent spillage.

Operational BMPs

Tier I. All staff always use the wash pad area
for cleaning vehicles and equipment.

Designated person responsible for monitoring (specify
wash pad area name)

¯ The Stormwater Management Plan requires that capital improvements be budgeted for during FY 1994/95 and
implemented by July 1, 1996.



4.3 FUEL DISPENSING BMP Status

Existing Planned
BMP

If all fueling is done off-site at a commercial Task Needed to Implementation Department/facility check here 0 Implement BMP Schedule Person(skip this page}
Assigned

Structural BMPs

Tier II. Fuel dispensing area is covered.

Tier II. Fueling area is paved with concrete or
asphalt protected with a sealant.

Tier II. Fueling area is designed to prevent
"runon" of storm water and runoff of
spills.

Operational BMPs

Tier I. Spill containment kits are accessible and
stored nearby,

Tier I. Spills are cleaned using dry methods.

Tier I. "Hazardous Materials Business Plan"
and "Spill Prevention Cleanup and
Control Plan" are current end procedures
are followed.



4.3 FUEL DISPENSING BMP Status

Existing Planned
BMP

If al__Jl fueling is done off-site at a commercial Task Needed to Implementation Department/
facility check here [~ Implement BMP Schedule Person
(skip this page) Assigned

Tier I. Employees are trained in proper fueling
and spill response procedures.

Tier II. Designated area exists for fueling
equipment with a mobile fuel truck.

Tier I1. Location of emergency shut-off valve(s)
is clearly identified and labeled.

Person responsible for monitoring fuel areas



4.4 CHEMICAL AND MATERIAL BMP Status

STORAGE AND DISPOSAL Planned BMP
Existing Task Needed to Implementation Department/

BMP Implement BMP Schedule Person
Assigned

Structural BMPs

Tier I. Chemicals are stored in an approved
covered containment area. Floor is
designed so any spilled materials will be
contained and easily removed.

Tier I. Hazardous materials and wastes stored
outside are kept in closed drums within
e secondary containment structure.

Operational BMPs

Tier I. All 55 gallon drums containing
hazardous materials or waste are closed
when not filling or emptying.

Tier I. Chemical storage areas are protected
from vandalism.

Tier I. Chemicals wastes are disposed at an
appropriate landfill or are recycled.



4.4 CHEMICAL AND MATERIAL BMP Status

STORAGE AND DISPOSAL Planned BMP
Existing Task Needed to Implementation Department/

BMP Implement BMP Schedule Person
Assigned

Tier I. Material removed from streets and storm
drainage facilities is stored on a concrete
or asphalt pad in a contained area.
Liquids, including decanted water from
vactor trucks, drain to the sanitary
sewer or are allowed to evaporate.

Tier I1. Material removed from streets and storm
drain inlets is disposed at an appropriate
facility.

Person(s) responsible for monitoring chemical Ispecifv
and material storage areas.



4.5 CHEMICAL USAGE BMP Status

Planned BMP

Existing Task Needed to Implementation Department/
BMP Implement BMP Schedule Person

Assigned

Operational BMPs

Tier I. Safety equipment and spill containment
kits are readily accessible in areas where
chemicals are used.

Tier I. Material Safety Data Sheets are
reviewed.

Tier I. Chemical usage is minimized. Water-
based paints and non-toxic chemicals
are used as much as possible.

Tier I. Chemical waste generated is tracked.

Tier I. Oil-based Paints:
Paint is wiped out of brushes.
Thinner is filtered and reused or disposed as
hazardous waste.
Excess paint is disposed as hazardous
waste or recycled.

EOA, INC.
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4.5 CHEMICAL USAGE BMP Status

Planned BMP

Existing Task Needed to Implementation Department/
BMP Implement BMP Schedule Person

Assigned

Tier I. Water-based Paints:
Rinse water is discharged to the sanitary
sewer.
Excess paint is dried in cans and disposed in
trash or disposed as hazardous waste or
recycled.

Tier I. Automotive Fluids:
Used fluids are collected and disposed at an
appropriate facility or recycled.

Tier I. Pesticides:
Pesticide mixing, application and storage is
according to CAL-EPA Department of
Pesticide Regulation instructions.

Tier I. Solvents/Cleaning Solutions:
Used solvents and cleaning solutions ere
properly disposed of or recycled.

Tier I1. Drop cloths are used when painting, and
outside work areas ere cleaned each day.
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4.6 FLEET MAINTENANCE/ BMP Status

VEHICLE PARKING Planned BMP

AREAS                                 Existing Task Needed to Implementation Department/
BMP Implement BMP Schedule Person

Assigned

Operational BMPs

Tier I. Equipment is inspected for leaks on a
regular basis. Drip pans are placed
under leaky vehicles. Vehicles with
significant leaks are repaired.

Tier I. Motor oil and other fluids are drained
and replaced in a covered shop area. If
fluids are changed outdoors, an area has
been designated which does not drain to
the storm drain system or sanitary
sewer and where spills can be easily
cleaned up.

Tier I. Fleet maintenance and vehicle parking
areas are periodically dry swept.

Tier II. Vehicles and equipment used for asphalt
repair are thoroughly cleaned andlor
parked in covered areas.

Person responsible for monitoring fleet (specify
maintenance and vehicle parking areas, name)

30 EOA, INC.
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4.7 GOOD HOUSEKEEPING BMP Status
PRACTICES Existing Planned

BMP

Task Needed to Implementation Department/
Implement BMP Schedule Person

Assigned
Operational BMPs

Tier I. The facility is inspected routinely to
ensure that there are not illegal
discharges to the storm drain system
and that during storms, pollutant
discharges are controlled to the
maximum extent practicable.

Tier I. Chemical storage areas are neat and
orderly.

Tier I. The yard is swept periodically
(preferably once a week).

Tier I. Material removed from streets and storm
drainage facilities is disposed of often to
minimize exposure to rainwater and
runoff to the storm drain system.

Tier I. Chemicals and materials stored in
auxiliary yards are stored appropriately.

Tier II. Adsorbent materials used to clean spills
are removed promptly.

o
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5.0 EVALUATION OF EFFECTIVENESS

The best way to evaluate the effectiveness of each municipality’s program in eliminating
non-storm water discharges to the storm drain system and controlling the discharge of
pollutants to the maximum extent practicable is through visual monitoring. During wet
weather, visual observations should be conducted at two locations or more for at least
two storm events to observe the quality of storm water runoff. During dry weather, visual
observations should be conducted at least once, preferably in conjunction with
comprehensive annual inspections, to identify non-storm water discharges. The appendix
contains forms to be used each year to document wet and dry weather vilual
observations.                                                                                   2
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V
6.0 CONCLUSION

..~ 0
In conclusion, completion of the Model SWPPP including tracking non-storm water
discharges, implementing BMPs and conducting wet and dry weather inspections will ~ =
ensure that municipalities comply with the goals of the Clean Water Act for their
corporation yards as required by the Stormwater Management Plan.

Similar to SWPPPs required by the State Water Resources Control Board’s General
Stormwater Permit for industrial facilities, the Model SWPPP should be kept on the                       1
premises end updated as necessary over time. Each year, at least two wet weather and
one dry weather inspection should be conducted. (The General Program will conduct                    /=~
corporation yard inspections during FY 1994/95 to assist municipalities identify potential
problem areas end plan for any needed improvements.)

EOA, INC.             r -
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Dry Weather Visual Observation Form

If possible, complete this form in conjunction with the annual facility inspection.

Date: Time:

Inspector:

NON-STORM WATER DISCHARGES (Check all that apply)

[] wash r-1 vehicle washing [] equipment washing [] painting operations
water

[] container washing [] parking area r-I other.

[] spills [] paint [] motor oil [] hydraulic oil [] axle oil [] gasoline

[] diesel fuel [] used motor oil [] used engine fluids [] solvents

[] disinfectants [] soap [] pesticides [] other

EVIDENCE OF NON-STORM WATER DISCHARGES (check and describe all that apply)

[] stains Describe:

[] wet spots Describe:

[] residual Describe:
material

ARE BMPS EFFECTIVE? [] yes [] no

FOLLOW UP

EOA, INC.
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Wet Weather Visual Observation Form

During the wet season conduct visual observations of at least two storm events that
produce runoff. Preferably, runoff from the beginning of the first major storm of the year
should be observed, end the next storm event observed should be preceded by at least 72
hours of dry weather. Make observations at two locations or more.

First storm event observed

Date: Time: Inspector:

Polml (check one}: 0 menh~e

(check ~11 that

O diacolorod O odor O flowing m~terial    O s,,.~endod

O turbid O sheen O muddy    O clear O other

Follow up ectionl:

Point 2(check one): [] manhole []-I ouffall 0 storm drain in~et [] pondld water I-I other

(check ell that apply which describe flow)

0 discolored I-1 odor n flolting material 0 suspended material

I-I turbid I-I sheen r-i muddy 1-1 clear I-] other

Follow up actions:

Are BMPs effective? r-1 yes C~no

Second storm event observed

Date: Time:. Inspector:

~(check one): 0-1 manhole

(check all that apply which describe flow)

O discolored i~ odor

[] turbid 1-1 ahe~n ~ muddy [] �lear r-I other

Follow up actions:

Point 2 (check one): r’l manhole [] out/all r-) storm drain inJet [] ponded water [] other

(check ell that apply which descdbe flow)

0 discolored I-I odor ~ floating material     n suspended m~torial

n turbid [] aheen 0 muddy    0 clear 0 other

Follow up actions:

Are BMPI effective? r-1 yes 1-] no
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Morro Bay, California Malheur Experiment
The State o~ Ca~,fon~ est~b- Station Best Manage-

bs~ed a cooperative agreec~mt ment Practices Research
~ ~ Stale Water Resources and DevelopmentCo~u~ Board and I~e C~idom~a

ProgramCoastal Commission in response to
/he nonpo~nt source requ, ements Orego~ I~s used S~tion 319of Sectvon 6217 ol the Coasta~ Zone

funds to SUll:~oort multil:~e’ interre-

Act Reautho~.atKm Amer~lmenL~ ol l~.ed g.’ound water I:~)t.ecUon
1990. The ~jreeme~t ptovicles pro~,~s in lhe Malheur Basin, ~n
~,~ources to~ a non~x~nt source im~ted ~rea in the eastern p~rt o~
�ontrol pcotec! m the Mon~o ~ U~e State. Heavy fer’dl~.r and
watershed. Morro ~ is located ~ ~ ~ppi~.atJons ~ contaml-S,m Lui$ C~spo Coumy w~tt~n the natecl the sl~lk~w equ~er uncle~/i~cen~’~ Cahio~nia coastal ~rea. The U’:e E,~llheur P~ains. Nitrate concert.watent~,d suppom ~ $~6 rndho~ t~atJons exceed EPA’s maximum

tti~te sediment and heavy metes the Madheu~ Basin as ¯ ground

seckment, increased temperature, Suite’s Gtc~ndwater ~and ~jncultural po~lutant~ s~h as Acl. TI~ �leugnat~)n enables S~te
nutnenLs. Cost-share funds are agenoes to focus reso~ces on

~ 9, will ~ ¯ Io~g4em~ ~ St~le Univetslt~s ~mon~tonr~ effort in the watenhed culture F.xl:~ment Station is le,KEng

to~ indus~on in the Sect~o~ 319 moc~ecl fertilizer appli~atk:~ (ratenat~on~ rnoni~)nng pn)g~ and un~ng) and new irrigat~n
prac~es that r~kx:e nitrate
�~n~m~’~at~on ol the ground water,
"I’~ E.xpenment Station s~ares iU
~ w~t~ loc~l grower~ ~rough
~ ¯~ended ~nnu~l f~d d~

tour~ o~ var~s experiment sites
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The Section 314
Clean Lakes Program
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Phase III granL~ (Ficju~ 1..~-1). Or~ assessment
~ the ~t d~ffKu~ ~ ~ ~ e~h S~te’s
C~an ~k~ Pr~ram I~ ~ ~ ~s. Availa~
t~t~ ~h tnf~ to ~ ~ ~m~

~ of ~ focal ~ ~ ~ ~05(b) ~.

to ~ an am~ ~te ~ T~. ~

~t~ c~ ~ ~ ~ ~ at~ ~ ~
I~ht ~k~ ~ ~ ~ ~

PubliclyC~ ~ g~n~ _
6y ~ 1987 ~A ~

~ ~ny S~t~ ~ ~ ~ ~ ~ ~

~ 1987 ~~~ ~ ~ a~

~ f~ ~a~ ~k~ ~c~ g~p ~ ~1
to ~r ~K c~, ~t~ ~ ~ ~
~a~toc~~ ~314~
~ ~ ~lu~ ~ In S~t~ ~

(e.g., nu~ ~ ~i~t), S~tm ~ ~1 cm~,
~ to ~ a~ to ~ ~1~ mini~m
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The Clean Lakes regulations rt~a~ among £PA.
r~luare that any lake prolect must local govemmerlts, and cit~,,ns.
be consistent ~th t~ State Water in acklht~on to its work with

Pa~t 35). This is to ensure that FPA as the [:~smct o~ Columbia
~ the States coordinate a vanety and Pt~,,rto R~o, the Clean
ol programs under the Clean Water Lakes Program has made !

Act. the Resource Conservation and substantial progress in
Recovery Act. the Sale Dnnking expanding its work with
Water Act, and other ~ admim~. A/n~ican Indian Tribes. ~
ter~ by EFA. The Clean Lakes ~987 CWA reau~ho~alion
Program is conduove to mtegrabon stmsse~ enhanced
wth other water quahty manage- sh~ps in all programs in which
ment programs because ol the Ame~:~l indian Tribes �ould
natural link~:jes between lake assume r~t Or
management and other env~on- :4eward~p msponsibiliUes. In
mental efforts, add~tKm ~o actNilies such as the

F.PA has provid~l sup~)tt to Nation,~ Pollutant I:)i~harge ~
help States cl~ �)ng~ng lake natx)n Syste~ (NP[:)~$) ~

Lake Water Quality Assessment also encouraged to develop monk
(LWQA) grants. In ad~bon to toting and assessment

o~t through State water quality addrt~ both ~ ~ ~
ax~ LWQA grants have be~n source Ix~iution �ontn)l ~
used to provide technRal assistance IV~ Ame~an ~ T~s ~e

groups typKaily use Secchi ck, lXh the rn~t ol lakes and
measurements to monitor lake mearns on tribal lands, The CLP has
transparency. AJthough many States prov~ a very attractive vehicle for
feel that ~lditional measurements American Indian Tribes to ~are needed to I:wovide an adequate monitonng and resource stewa~l-
characterization cf lake trophic ship capabilities. To become ~
status, t~me series data collectecl ~ for CLP grant Tribes must rfl~t
volunteers can be valuable to docu- serial requirements in C’WA
ment trends in lake water quality, bon 518 that enable EPA to ~
This information can aim be used to Tribes as States. Since 1989, 18
develop relative ranking systems American Indian Tribes in s~ven EPA
based o~ an important aspect ol a Regions have participated in LVVC~
lake’s re~eational appeal. Grass granf~, and several Amer~.an Indian

v~lunteer monitoring a~.ivities can or Phase II implementation grants.
also hetp buik:l the insLitutional As specified in the Clean Lakes
~ vital to undertaking a Program Guidance, Oean Lakes
s~ccessful lake restoration p,"ofeCL

~ must be dev~ andThese grants have very successfully implemented on a wa!.er~hed basis.
created and fostered sr.rong wo~ing This ensc~es that restoration



Ch~Xe’ Fitleen The Section 314 Cleen l~_~

¯ctivit~es funded by EPA are long Section 314 Reportingterm arid a~:Jress symptoms o~
-ater q~,~, ,m~,,m~nts ,, ,~ as Requirements
immediate lake restoration. The
Guidance lurther states that this Biennial Lake Assessment

geographic approach to ’
fwater quahty manage.

Under the 1987 C’WA re~a~hod-ment has been identi-
/ bed as a key element ol

zation, several new pro~on$ were

/success in nonpoint ~dded to the ong,na!

, /source control, ground
encouraging States Io ~tent,fy their

I water protection, water, pubhcly own~ lakes ~1 classy
qual~ly.based permitting, them Kco~ng to ther t~tc
estuann~ protect~o¢~ ~nd lion was to be updated in ¯cleanup, and wetland~

ptotectk3n. In awarding analogous to other $~te water
ity assessments and reportedcoo~erat~e agreements     ,lly Io~qving the ~ Ume lines

Clean Lakes Program, EPA
fav~s pm~cts w~zh ¯ States now inciuck theW

wateq~hed.bas~l approach 3 ! 4 lake assessments in the~ 30~b)
to water quality management, repot. Recent I~OCedutal chlnges

- Starting w~th grant avva~s for to the rec3ulatiofls govern~
fisc~ year 1990, the Clean Lakes Water Q~ality Pt~
Program has recommended that Managerr~mt Program ~RL-3979.8,

Feder, I P.~,~ster, Vcd. $7, No. 143,EPA Reg~nal offices (which have
Friclay, July 24, 1992) now de~dybeen delecjated authonty to enter

into Clean Lakes �ooperath~ agree-    specify that lake ass~,ssme~t rnate4-

States to integrate their Clean Lakes
p,o~-ts ~th other State and ~

Continued Importanceeral programs. This memorandum
~o encourages states to conskser of Trophic Status

~, technical and financial assistance Classifications
that may be available through Sec. "
tion 319 State nonpoint source

Repo~ng on trophic conditionsprograms for targeted watershed
is still a central feature under the¢lernonstrabon projects. The memo
1987 CWA reauthonzalx)n,also mentions that USDA P.L. 8~
most States ~11 use ranking systems566 projec~ (f~ small watershed
based p~mar~ly on this t/ophicconservation assistance) promote
status infocmation as the foundationland tJ’eatment ~.’tivities in water-
for ther selection o/candidates forsheds signif~.anth/affected by agri-
the Federal Clean Ladu~s Programcultural nonpoint source pollution.
gran~
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The Red Lake Chippewa
Lake Assessment Grant

The 1987 Clean Water Act There has been
~eauthonzation encouraged Shales, inteees~ in these LWQA gran~ in
~mnd o~her groups with lake steward- I~ 5. S~a~es such as W’~�ons~n
~ip responsibilities, to develop ~ M~nneso~a rare dotted with
o~gomg monitoring and assessn~mt natural lakes and have numerous
lxograms. To help insti[utionakze large tracts of American Indian

national Clean Lakes Program cyant ~s work being �ompleted by
created special Lake Water Quality lhe ~ Lake Chippewa Tribe. The
Assessment (LWQA) Grants, which Chqmpevva, also known as the
became available starting in fiscal O~il~vay, are pa~ ol the Sioux
year 1989. By the end of th~ 1992 Inchan C~’oup that inhab~tated an
30S(b) reporting cycle, most States a~ea from the fo~es~ o~ the
had ~,ailed thern~elves of the~e MK~,ve~t o~t into lhe prairies. By
"modify, d" Clean Lakes Phase I 1919, U~e Chippewa people in
�ooperativ~ agreements. Section M,’~.sota had been ass~jned to ¯
$18(e) o~ the CWA also encouraged num~.r of scattered hokJings and
EPA to work with those American two Larc~ rese~ations. The Red Lake
ind,an groups inter~stecl in assum- Ch,ppewa have set up a so-called
~ r~oons~bilities fo~ programs o~ "dosed" rese~a~ direct
granLs. In addition to acUv~t)es such U’.eir tribal govemrnent, hav~
as th~ Nabonal Pollutant Discharge control ove~ thor resource base and
Ei~minabon System (NPDES) pewnit. I~,tC,hoods, and have p~served
tm9 program, Tribes may al:~dy fo~ nauv~ language and custom~
¯ vanet)’ o/water quality manage- The reservatk)n cov~ an
meflt grant~. Since 1989, the EPA the s~e of Rhode Island and is the
Clean Lakes program has awarck~l home fo~ around 4,000 people. The
L~ke Water Quality Assessment ~ lands surround th~ 230,000
cjrant~ to 18 Am~can Ind,an Tnbes acres o/the Upper and Lovmr Red
in seve~ EPA Regions. These LWQA Lakes. These wated:x)dies
grants can help equip American rem,~nts o~ the mammoth Lake
Inchan groups to organize their owfl Agass~ that cov~t~l most o~ the
Clean Lakes pnxjrarn~
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techr~ues and no-point source (’rab~e 15-3). ~h ~ S~te

~ ~t~ ~ t~t ~ n~ ~ ~to ~ ~ s~ms. ~~ ~ke t~at~ ~ab~ 1~2~ S~t~ ~ ~t ~ ~ha~

c~s am ~ m ~ to ~th NPDES nut~t limi~ f~ b~

~ ~ ~ ~ ~ ~r N~ ~ ~ ~ ~ 319 NPS

~~~ ~ -
- ............. .. , ...

R0035421
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Wetlands Protection Program~ L
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Funding for Wetlands Protection Projects Nonpoint Source
Pollution and

amendments created a compcehen-
s~ve program to integrate Federal

1990 and State programs aimed at con-
Ctanted 1991 tn:dling nonpo~nt source (NPS)

1~2 water pollution. The ~ ~

! I I I I land links weUands proteclJon with
0 $ 10 1S 20 abatement of NPS runoff and wate~

$ (million) quality iml:xov~,~leflt~ in adjacent
waters. In 1990, EPA published
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¯ States conUnue to lose weft,rods.    Resources reported that it w~l be
n~kir~ u~ of its 401Some highhghts from indMdual authonty now that standan~ are inState reports are as fo~lo~.
I~ce. The State is ~lso cons~le~

¯ AJadm +ported that it integrates mg program.
v~tlands protection into existing

~~~=~...,~water quality p~-,grams such as
Wisconsin alto reported U’tatnonpomt ~ource pollut~n con- dard~tn:~, ground water protection, may influe~:e r.ed~a~ Ener~
Regulator), Comm~on (FERC) darn

I and wetlands monitonng thn:axjh r~Kenung, Wisconmn Po~ut~on D~
/ land u~e planning and ~ charge Eliminabon Sy~tefn pewniU

/ ConlKd~.
’o d,~:harge treated wastewater,

/ ¯ A~zor~ reported that it has rote- ~:tnnttes, fish and wddlife
/ grated.wetlands protection into the rr~nl decisions, �onstru(bon and
/ nonpo~nt source program. ArU, O~ operatK)n o~ cJ’anber~reposed =n inOdent m wh~.h it rwt Kqui~Uom. se~’Uonus~l ~ 401 (ert~,cat~on to management IXaCtiCes mrequwe changes to an ongm~ l~n

watt, n~,,d~, and chem~

¯ Louis~.~a reposed that 401¯ Fk:w~a reposed that it has in 5cat,on in coa~W areas is ~
I~Ke ¯ joint Federal/State ~ elfe~tNe when do~e intion form for dredge and fill with cGastal use pewnit~, Loumana

ing and filling, the quantity ~ find out how weUands respond toquality o~ water delive~d to rnumcipal wastewater and process,wetlands is extzemely ~t to ing wastevvater. The State dev~-
wetlands integrity in ~. The oped numeric biocnterta in the

also rr~’ttk:w~ t~at degraded w~. ¯ Rhode Idand denied 401lands are used primarily for tre~t- cat~ for most naUor~v~le perm~.t,

important go~ and exte~ve rno~ reported that me Depamne~
to,rig is sowteOmes required. Fnvironme~tai I~an~gement’s Divi-

¯ WLscol~n, whi<:h rece~l~ had its f-re+~wvater WeUands ~ coot.
wetlands water quality star~lazds dinate on forest management plans.approved by EPA, reported U~t
wetlands water quality standards ¯ South Dakota reported ~ itappear to be the most effective dev~of:Nng a com~mechanism fo¢ protecting vv~lands, agen<~, statewide wetJands pmtec-Wuconsin’s D~partme~t c~ Natural IX~ progca~
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Louisiana Coastal Wetlands
Program

Coastal Lo~isi~ is losing water. F.xaced~atr~ ~is pmb~marshe~ and swamps ~t ~ rate ~
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Ground Water
Protection Programs
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Ongoing Ground Water Protection Programs
of States and Territories Reporting
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Costs and Benefits of
Water Pollution Control
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Costs and Benefits of
Water Pollution Control

Introduction ~o.n=~ o~ u~
ber~ au~cl c~

~ ~) ~ ~ ~an ~ ~
Wat~ ~ ~ f~ S~tm to ~ ~ ~ ~

S~ a~ ~ ~ EPA a~ ~at~ ~ ~ ~

~ ~ ~ ~ ~ w~ wat~ ~ c~

~ ~ ~ ~ ~t~ qua~ ~ st~ t~~a~ a~ to ~ ~ 30~b) ~ ~o~M ext~ ~ ~ ~ a~
~ �~

~ �~ ~ Na~l 30~)

a~/~ c~ ~~ f~ ~ ~ ~ 30~)~ ~t~ ~al~ ~, Mo~
~~ ~

num~ ~ ~ ~c~ ~ ~II f~t~ c~

~um~ ~in a g~ wat~, ~ ~ ~ ~

~ans ~ ~ ~ ~

T~ ~ ~ to ~ u~ ~ wat~ q~li~ ~
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IX,~onnet and equipment used to are reproduced here with some
reduce and treat dt~h~l’C~ tO mino~ modir~,atio~$ to
watert)od~es and go~,m~mental ~Iditional infon~ation and
ex!:x, mdit~,res fo¢ Oevek:~n9, imp4e, in methodokx~ies ~ m cost

and entorcincj water qual. calculations conducted by the U.S.
ity recjulations. Pre~ous 305(b) Department ol Commerce.
reports have included tables show- As displayed in Table 18-1, the
ir~j national cost estimates Wepared costs for water quality �o~trol$
by the EPA and the U.S. Depa~l- (both point source Wo<jram$ and
merit o! Comrner~e. These tables nonpoint source programs) con-

tinue to constitute the largest por-
t~n of water pollution control

~ ~.-.~,~ ......... -.,..,~.~.,,~:~--7,,,,~;- ...."m~ ~ ¯ expenditures (91% as ol 1987).
~ ~.. :~ . ~,’~-~: -~-: o- ¯ : :-*~ - -~. . Water quality costs are tho~eL~__ .... :"~’;""~"~:"-~" "’ ~;~ ""’!;~’-’:" .....~’~;" ....’"~ " ated with actions taken to me~ the

I~o~’~ 1972 1~0 1~7 1~) 1995 ~ Marine Protectk~, Sanctuaries, and

Po=’~ ~e 8.~43 20,726 27,.~46 ~6,075 44,162 52.537 Research Act o~ 1972 and the Clean
Water Act as amended in 1987.

~Norcxx~ Source
$67 647 779 823 893 9.59 Nonpoint source expendituee5

I:)nnlun~ Wate¢ B02 1,982 2,765 3,591 5,3~0 6,~63 are those ir~urted to cortUo~ ~

To~ 9.912 23.355 31.090 40,489 ~.405

~ U.$. I~PA. fjwlm~m=l Im~m~.’ T~ Cost of¢ Ck~m ~ - seepage, including ag~icultur~
-- A 5amwnm~., O~.ce o~ Poi~-y, PtmtW~ a~d iv~uat~ D~embe~ ! ~VO, Table 3- 3, storm drair~Kje and in~atio~ return " ~’

matemem and e.,q)emktu~ 1972-19g0, in ~ of(:um’~ Bu.Un~s, June 1992. ditures for point ~ource contmb
account for the lion’s share of the
expenditures for improving water

r ~;,-~,:.- -- --~-~,-...,~-:.~--~ .~-~-.: ..... ,- --. ....... qua=ity. AJthough the taUe ~
....L ~ , . -- ¯ ,.’.~; -, :;"~ ~= , ........ estimates ol expenditures for b~= ’=’-- i nonpoint source controls, there is

Program ,        1972 19e0 19e,7 1990 1995 ZOO0
mu~h uncertainty associated with

Wate~ 9.912 23,355 31,090 40,489 ,~K),405 60,0~6 U’Ii$ estimate. EsUmates of expen~ ~’~
rand 8,412 13,449 15,716 31,159 40,973 S|,$35 tures for point source contto4.t, on

Ai~ a~l II,K~tJon 7,826 17,218 22,S62 26,755 35,157 42,390 reliable.
Mu~mecl.,," 107 B6~ 6~7 1,5~0 2.122 2.299 Total annual water po~ution
Chemi~ls 92 B89 773 1,608 2,466 2,~6 co~ts (irK.luding drinking water

protection expenditures) have
To~ 26,~49 $$,779 70,828 101,591 1~1,1,53 159,166
Pe~ent of GNP 0.87 1 .$2 1.70 2.13 2.53 2.80 ir~,.rea.~Rd steadih~ over tJ~ ~

about $9.9 billion in 1972 to $40.5
v̄K~=~es costs no~ =ttnbuUb~e to ind~u,~ med,a pmgran~ (e.g., EPA ma~gement billion in 1990 On constant 1986
an~ ~,ppo~ Emecge~’y ~ and Communi~ I~jht m Know ~ and unde~ doilar~). The ma~:)dty o~ hb-to~Y~ll
non-~A r.ede~ co~. point source contro~ co~ts are for

~ U.$. EPA, £~’in~n~l lm~: T~ ~:~t ofa C~e~ ~ - treatment and fo~ contro~ o~ ~
A .~nm~v, Otf~e o~ Po~KT, I~anning, and Evaluation, D~e~lc~ 19~0, Tat~e ~-3,
~ 3-~. Up~t~ and ~ ~ o~ U.S. Dq:~ment ~ Comme~ ~ trial effluents and the pret~am~n~
abaft and eJ~oe~litur~: 1912-1 ~:), in ~ ef’C~ ~u~u~, k~ne | ~2. o¢ wastewatef di.~J~rges to
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I ~.2 ~s~ V~ 2.221,000
142.6 ~ WV 2,8S9,$98
15S.1 ~ ~s ~ 787,~ 161.8
171.0 ~ ~ 7,114,~
17~ ~ W~ ~ ~523,~
17S.7 ~ C~ ~ 3,131,~
183.3 ~ ~ ~ 4,928,~

183.3 ~ ~ ~,~7
185.7 ~ ~ 2,~9,974 ~3.9
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¯ Arizor~ described a speof~ water The potential ber~fit~ to con-
q~al,ty a~1X~ for whK.h the hermits sX~er measunng from th~s
and costs of the ck=ct~o~ v~ rKM. irKtude, I:~Jt are ~ necessarily
catculated in ck~[~n but ~ I~rtitf(J to, the
cJ~scnbed in qt~ah~atzv~ tew~ts. This
~bo~ demonstrates ~e o~ the ¯ wotection o~ one o~ two
i~ue~ that re4ate to the we~hirv:j o~ ren~inir~j pe~enr~al strearr~
benefits and cost~ assooated w~th in the Tucson
water quality programs. In this ¯ maintenance o~ an area used
particular case, the or~urnstances Io~ geok~:al,
revo~ around the rectau~f~.atmn and botanical ~.~earch and
o/¯ waterbody as ¯ Umq~e Water educ.atmn
vv~th the adopt~ o/the new State ¯ land mana~rr~nt cost

,~ ~udace Water Standards in ]anu~’ u’~gs afforded by
1992. The Arizona repo~ ind,.ares bon o! land holdings
that the costs o/the ~bon$ =~�lude, ¯ reduced costs o/flood
but are not nece~nty kmited to, protection imurance
th~ fO~RN~: ¯ protection Of a rare ecokx~

cal system and hal~t~t for
¯ public acquisition ol pti~ate local and migratory q:)eOes

[and fo~ the prem~ ¯ protectK)n o~ high-qu~hty
¯ limitation o~ land me options dnnking water sources

on =d~oining ~ to ¯ provision o~ ~ital:de habitat

¯ request to e~minate grazing endangered nat~

¯ cleanup o~ ~inted The Aftzona report no~e~ that
soils in ¯ railroad nght-o/-way some ot the cost~ were inev~able. In

¯ development o~ ¯mmnte- ~ cas~s, the benefits should not
nance and emergency be solely attributed to the process.
response plan by the railro~l In s~:h instances, some means m~t

¯ restorabon ol a contaminated be developed to correctly zttnt~e
welt both benefits and costs to

¯ Idans to develop and impte- decisions, o~ the info~nat~ rr~
merit potential roadway spill be caveated in such a wa~ as to
runoff from an adjacent make this know~ to

’ monitoring of surface and ¯ Penm3dyania descn~-,d the e~o-
ground water quality and nomk: value of fishing and boating

¯ ~ flow levels usin9 inlormabo~ on the number
¯ State resources to develop fishing and boating permits and

site-sp~: water quality studies per~orn~=d by the
standards nia State Data Center. tn this study

¯ revegetaGon of areas an estimated 3,333,000 persons
damaged by consttuctJoct, part~ipated in recreat~-tal fishing
mining, utility corridor~, ar~l with expenditures totaling $I .35
transportat~n nghts-oi-way. I~llio~ o~ equipment.
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Although high ~ o~ wet~
~ ol tl~ N~t~n’s riven,Q~al~ty ar~ ~t ab~ute~ ~

~ ~ ~ ~ ~ di~

~ wat~ quahty ~ ~ ~t~
~ ~ ~I~ ~i ~s ~

wat~ ~lut~ s~h as f~ta~
~ ~ ~=~ im~ ~

C~me~ial Fishing ~ ~h ~ .,~ c~n~s

~ C~l fi~ ~ 17 ~ ~ ~ ~ua~ w~

~. ~ 1~, t~ U.$. ~t~ I~ ~ m mtrk !=d ~ C~
~ ~ $3.6 ~ ~ ~t ~ ~

~s t~ c~~ to ~
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Appendix C

Individual State Data
Estuaries and Coastal Waters
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Appendix G ........

Individual State Data ~- .~.
Section 314 Clean Lakes Data 2
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WATER PLANNING DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460
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~As re~ ha~ been rev£e~eed by =he ~.$. E.vlronae.~el
Pro~ectAon Agency ~d approved for release. Approval doe8

L
not s~£~y ~a~ ~e contents necessarAly reflec~ ~y
¢~ee or dec~s£ons o~ ~e U.S. ~vlror~en~al ~o~ec~Aon W~en~
or ~y of ~8 offkcee~
suJ~on~ac~r8.
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V
0
L

~-~in falling on ~n orb~n ares ~esul~s in both benefits ~nd P~I~. ~

2
~ne~ r~nge ~r~ valeting ve~e~on ~o ~rea cle~sLng. ~ny o~ ~e
probl~s are assocLated v~h urb~ ~noff, ~a~ ~r~on of rainfall
drains fr~ ~e urb~ surfaces ~d fl~s v~a ~t~al or ~n~de
8ystens ~nto receAvAng

The hts~or~c81 ~oncern vt~ urb~ ~no~f has ~en fo~sed pr~r~ly on
flowing. U~ban develo~en~ h~s ~e general effec~ of reducing ~£ous
surface area and increasing ~e ~~s area (such ~8 r~f tops,
and s~de~alks) ~here ~a~er ~anno~ ~nf~Z~raSe. In �~parison ~ an ~devel-
o~d area (for a given s~o~ even~), ~ urban area v~ZZ yield ~re ~noff,

vol~e often have a decided effec~ on erosion ra~es ~d flo~ln~. It Is no~
su~rising, therefore, ~a~ a~ ~e Z~al level ~e ~an~ity as~ct �on~inue8
to be 8 P~nc~pal concern.

;n recen~ years, h~ever, concern vi~ u~an ~noff as a �ontr~utor to
ceAvAn~ water ~al~y pr~lems has ~en e~ressed. Se~Aon 62 of ~e Water
~a1A~y ~�~ of 196~ (P.L. 8S-234) lu~o~Azt~ the Federal q~e~ent to ~Me
qran~s fo~ the pu~se ~ "assAseAng An ~e develo~en~ of any pro~ect
will demonstrate a new or ~p~ove~ ne~ of �on~ollAng ~e dAachaFge
~y va~e~ of un~rea~e~ or Anade~a~ely ~rea~e~ sewage or o~er waste fr~
sewerage which car~ S~o~ wa~er or ~ 8~o~ v

--.-. --.- . .-=* r~u~on ~on~roZ Ac~ ~n~en~8 of 1972t~ ~ ~Z 500) s~nsled i he;~h~ened ~;onal awl

of ~he nation’s surface wa- ......... reness of ~e de~raded---. ~n~ s ~on~resslonal in~en~ ~a~ na~ton~l
va~er~ali~y goals be ~rsued. The scarcely Cwo-ye~ old ~nviro~en~l Protec~ion

Agen~ buiZ~ upon t~s predecessors, 8c~ivi~les by t~ing up ~he challenge ~d
~plemen~ing this far reaching leglsla~ion.

as a result of Section 208 of ~e Act, State and local va~er ~ali~y ~a~e-

~int eource discharges ~ere inc ........... Y I¢~ivities.

grin~ed, the awareness of non~in~ sources (including urban ~off)
potential �on~ribu~ors ~o va~er ~ali~y degr8da~ion ~as heigh~ened. Uncer-
~n~es associa~ed wi~ ~e ~oc~1 nJture ~d ex~en~ of urban ~off
~ali~y Pr~le~s, ~e effec~iveness of ~ss~le ~a~en~ and �ontrol
~asures, ~d ~eir afford~il~y in te~ of benefits to be derived ~un~ed
as water ~lli~y nanagemen~ pllns were develo~d. ~e ~s were so grea~
~d certain control �os~ estimates ~ere 8o high ~a~ ~e Clean Water Act of               -
1977 (P.L. 95-2Z7) deleted Federal funding for ~e ~rea~nt of separate
sto~ater discharges. The Congress stated ~at ~ere was 8i:ply not enoch

~-1
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pollution control frol drainaqe, flood, and erosion �ontrol. I~ny
ca,hi results have been obtained by O~D’s effort, wh£ch has drmtically in-
creased ~he technical IA~erature in ~he a~ea.

Da~a f~ O~ s~u~ies ~i¢a~e ~e high va~i~AIi~ o~ ~llu~ �oncen~ra-

va~ers, tn ~ny cases havlnq ~llu~ �oncen~ra~Aons on ~e orde~ of
seconda~ ~rea~en~ pl~ effluen~ for s~e �onstituents. ~ne~e~ess, ~n
~s efto~s ~o f~nd dire~ u~ ~of~ ~enera~ receAvin~ ~a~er
(us~9 ~he conventional dissolved o~en par~er as ~he tnd~ca~or) O~ has
been only Pa~lF successful, e~ver, ~As vas only one s~udy ~d was no~
An~end~ ~o be ~e ~nal ~. ~ne~eless~ based on ~e sLze of ~e load
�omAn~ fr~ ~ ~off, a si~iftcu~ ~llu~Aon ~en~Aal Is ~ere ~or a~
leas~ so~ ~s of receivinq ~a~ers. For exile, a mll urban lake �ould
receive nutrient loads sufficAen~ ~o increase alfal pr~uc~Avi~y and accel-
erate ~he eutrophication p~ess. ~e existence of hea~ ~als and ce~aAn
or~lcs (~s~ly of ~role~ origin) An urb~ ~off ~ve also been
~n~ed by ~he O~

In addition ~o s~udy~g u~ ~noff loads, ~he O~ proqr~ has ~nves~a~
a n~r o~ ~aqmn~ and �ontrol approaches. ~As e~o~ has been ve~
successful, and ~y t~ova~Ave ~echn£~es have been pro~sed and ~es~ed.
~e results of ~ch research, develop=end, and de~ns~ra~Aons have been pre-
sented ~ re~s ~Ach do~n~ many o~ ~ese ~en~Aal �on~rols~ ~hereby
a11~ ~e ~e¢~ol~ ~ ~ u~A1Azed An o~er pr~r~ ~d a~ o~er ~oca-
~Aons. ~ncluded have ~en such consul measu~e~ as on-si~e (ups~re~) s~or-
age~ ~rous pav~n~/ ~e ~irl concen~ra~or~ helical bend, ~e set~ler, and
~tne ~sh screens for grA~ and se~mle~le solids re~val~ s~ree~ sveeptnf~
dAs~fec~Aon~ and h~fh ra~e ~tl~ra~lon, dissolved air floma~Aon, and macro-
screenAn~ for sus~nded solids ~d SOD re~val. ~s~ of ~ese �ontrols ~re
develop~ principally ~o deal v~ �o~ned sever overfl~ problems.
e~r, so~ ~ also have application Ln urb~ ~o~ �ontrol, once ~he~r e~-
fec~Aveness has been �onclusively de~ns~rat~ and lnA~Aal and operating
da~a ~e avall~le ~o all~ ~he necessa~ ~rade-o~f s~udAes to ~ ~de.

re~s �onstitute ~ Anvalu~le source o~ da~a ~d~e O~ pr~r~’s
ms,ton ~a~ ~al .s~ ~o dest~ ~d ~Ade ~e develo~en~ of ~he e~rqAn~
pr~r~. Also, ~hree of ~e ~ pro~ec~l vere ~oAn~ efforts wA~ O~ (I.e.

~R PRIOR/O~I~

The ~lean ~a~er A~ re~ires ~PA ~o p~vAde Con;~ss vA~ a needs assess~nt
eve~ ~ years ~n ~he six ca~e~rAes o~ ~e cons~�~on gran~ f~
gr~. ~n 1974, ~he Needs Sudsy for Separate S~om Se~r 0Ascharges (Ca~e-
~ vZ) was done by each s~a~e. Us~n9 ~e ~oals of ~he Ac~ as ~e criteria
~o be ~, ~ey Aden~AfA~ a cos~ of ~u~ S235 billion (J~e 1973 dollars).
~e s~a~e alone Aden~AfA~ SS0 billion An needs ~o �ontrol separate
se~er dlscha~es. In 1976, ~he Needs Sudsy vas conducted by ~he Aqen~,
A~ ~as found �~ ~a~e~ VZ vould re~ire S66 billion ~o mee~ ~e ~oals
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P~oblem ~dsn~i~ied. Sad ¯ prob~e~ relative to urban runof~
actually been Aden~AfA~? Could ~ha~ prob~ be d~rec~y
rela~ed ~o separate s~o~ sever dAschar~es? ~a~ ~Zu~ or
~llu~an~s ~re ~ough~ ~o be causAng ~e problem? UsLn~ ~e
~ prob~ Aden~AfAca~Aon ca~eqories, wha~ was ~e ~prob~"
(A.e., den~Lng a ~ne~LcAai use, vLola~g a S~a~e va~er

~ of ~ecetvln~ Wa~er. ~e eff~ec~ of s~o~a~e~ ~nof~ on
receAv~n~ ~a~er quaZA~y ~re ~e ~ proqr~’s uL~e
ce~. Because f~Lng s=rem, =A~ r~vers, es~uar£es,

noce~s, ~un~n~s, and $~es al~ have dAf~eren~ hy~l~Ac
~d wa~er ~alA~ res~nses, ~he =~s of receAv£ng we=era
assoc~a~ wA~ each �~dAda=e pro~ec~ had ~o be ex~n~ ~o
ensure ~a= ~ approprAa=ely represents=Ave ~ was ~nc$uded An
~e overa£$ ~ pr~r~.

~ydrol~� ~arac~er£s~tcs. ~e pa~e~ of ratnfa~$ An ~he
smud~ area As perhaps ~he sAngle ~s~ ~an~ ~ac~or An
s=udy~g ur~ ~no~E phenomena, because £~ p~vAdes ~e
o~ ~nveyance o~ pollu~=s ~roa ~eAr source ~o ~e receAv~g
wa~er. For ~As reason, pro~ec~s ~ ~oca~Aons hav~n~ ~
~@rsn~ hydrol~� regis were chosen for ~ p~r~.

Urb~ ~arac~erts~tcs. ~arac~er~s~Acs ~ch ~ ~a~Aon r
densAmy, a~e of company, ~d ~and use were �onsAder~ as
~ss~le £ndica~ors of ~he waste Xoads and ul~e~y ~he
ra~fall-~off wa~er qua£A~y rela~AonshAp. ~e ~e of se~r-
aqe sys~ was ~o~her ~acmor cons£de~ed (e.q., whether i~ As
"co~ned, separate, or mAx~ h~ severe ~he An~l~ra~Aon and
An~l~ prob~s ~y be). Such ~ac~ors have dA~e~en~ effects

2-8
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URB~J4 RUNOFF PEP-qPECTIVES

~n evaluating ~e ~aets o~ urban ~no~f, one’s ~rs~ctive ~y ~ ~n~lu-
enced by one’s �onee~s and priorities- ~d ~at one defines to
=problem’. Realizing ~i8, ~e foll~ng d~s~ssion ~et8 several

contro; ~ssibllities.

~ pr~lens rel~te~ ~o "~n~i~" (i.e., increased urb~niza~ion ~s 8
’J~ flowing ~ erosion/sed~en~at~on as ef~e~s).

r~
~ no~ed earlier, drainage has his~orically Nan ~e princi~l local-level
~nce~ regaFding urb~ ~of£. Conce~s over ~i~y �~ N divided into          .
~ basic categories= nuisance flowing and ~or flying. ~is~nce
flying (e.g., t~r,~ ~nd~ng of vl~er on streets, road closings, n~nori
basemen~ flowing), Jl~ough hardly toler~le to ~ose ~e~lately affected,
rarel~ affects ~ entire urb~ ~pulance. None~eless, ~e ~nce~s of ~e
(often vocal) minority of affected citizens ¢~nl~ reach ~e ~£n~ vhere
1~81 action As t~en to nin~Aze ~e re~rrence of ~ch ~en~s. Such

~j ga~Aon ac~ivi~ies are usually locally dete~ined, funded, ~ ~plenented n~ca~se ~ ~e affected p~lic 8~ ~over~en~ decision ~er8 ~rce~ve ~d

feren~ly for several realo, j

~iga~ion ~asures often ~nvolve engineering
extending velZ ~yond local ~ur~sd~ons.

�~ld a£ford. HAs~or~eally, ~e Federal g~e~nt ~s ~
~nvolved, An ~3or flo~ �ontrol efforts ~r~gh ~ n~r of
rela~ed prates. Xn auch cases, va~er ~ti~M pr~l~s ~e
relatively easy ~ defAne ~cause ~e exten~ of fl~g is
readily ~se~le, ~e degree of dmge i8 easily detem~d,
~d the benefits of pro~sed flo~ control pro~ec~s �~ be
estuarY. ~us, decis£on ~ers face 8 relatively 1~ reek
~ prescrib~ng courses of action ~d ~us~fy~ng ~e
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decision ~aking in the case of water q~alit¥ concerns is less

~
strelght£orvard.

LI; £rosion and Se~L~bntatlon Probl-=-

£rosion results from rsLn£all and runof£ when soL1 and other particles are
re~oved £r~ =he 1:nd surface ~d =rans~rted tn~o conveyance Iyl~l~
va~er ~d£es. Since land sur£ace erosion Is ~e pr~cLple source o£
sed~en~, ~e ~ of so~1, land �o~r, ~ hydro1~Lc �onditions are
~ac~ors Ln demeaning ~e sever~y ~d expert= o£ sed~n~a~£on problm.
Al~ouqh erosion Ls a natural process, £t is £re~ently exacerba~ by

~en addre~elng ~e broad ~�~ o~ receiving wa~er proble~ which
~roa sedimentation, £~ £s �onven~en~ ~o d~vlde cases ~o ~
(1} ~hose ~a~ res~nd ~o �ontrol measures d£rec~ a~ nu£s~ce ~1~ pre-
vention, and (2} ~hose ~ha~ are no~ �on~rolled ~ such measures. ~en

physica1 and only secondarily che~ca1 (because =he ~neral
which ~e up ~e pr~ sed~n~ load are rela~IveIy ~ni~ in ~s= cases}.
~ng ~e physical proble~ im~sed u~n ~he receiving waters are:

P~i~late ~t~er �~s gills ~d ~il~er syst~ in a~ic
org~lm, re~l~ing, ~or exile, in re~ded gr~, sys~�
d~s~c~on, or asph~a~on Ln ex~r~ cases~ ~

Bengal de~sition �~ bu~ ~toa ~lling orqanim, fence
h~ita~ ~or ~uveniles, and In~er£ere wl~ e~ de~sltion and
he,chUg.

A1~houqh sed~n~a~on ~s s~om-even~ reli~ed, L~I resu1~= problems are no~
exclusively e~er "~L~y- probZe~ or wa~er "~a1~y= prob1~s. Being
hybrid problem, sed~n~on con::ol has received a :~x~ approach.
organizations ~nvolved r~ge w~deIy, ~roa federal agencies (e.~., ~e
Co~s o~ ~q~neers, ~he So~1 Conse~a~oh Se~ce) ~o local drainage
sed~en~a=~on �on=rol o~£Lc~als, ~r~en~iy v~ ~nvolvmn~ ~r~ S~a~e
�ounty govern=a1 agencies.

Urbanization as a Cause of ProbI~

Urb~iza~ion accelerates erosion ~h=ouqh alteration o~ the land surface.
Dis~urbin9 ~e Z~d �o~r, ai~erinq natural drainage pa~e~$, and increasing
~pe~ious ~ea all increase ~e ~an~i~y ~d ra~e oE ~no~, ~hereby in-
creasing ~ erosion a~d fl~ln9 ~en~iai. Also, ~e $ed~en~a~lon pro-
ducts which relul~ from urban ac~ivlties are ~enerally not as beni~ as ~e
natural ~neral $ed~en~$ which result from soil erosion. A~ospherlc de~-
si~ion (associat~ wi~ indus~ial, ener~, and aqri~Ztural producmion
activities) ~d added surface patriciates (resulting from mare ~ar, auto

3-2
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of deveZopmen~, excessive stot~water dLscharges can be prevented,

~ea~).

Past ~ ~ent.rk



scr~ing certain proven desifn practicas ~d conventions. Kany local
¯ ~enc~es ~re develop~n~ �ontrol pl~ ~long ~ese lines~ ~ ~s
not cover ~s ~s~ of

identify and descr~e, wa~er ~elity probl~s, on ~e o~er h~d, tend to be
more elusive ~cause their definition often ~nvoZves ~e 8~ective �onstd-

They are no~ ~ed~ately ~v~s ~d are usually less drastic ~an, for
exile, flus. ~ey also te~ ~ va~ ~k~ly vi~ l~alt~y ~d qe~
qraphtc req~ons v~n ~e �o~t~. For exile, a nor~ves~e~ resident

f~sh, while a nor~eas~ern restden~ ~n~pla~inq ~e river flying by
local facto~ ~qht be ~rsteful to see any q~e f~sh at a11.
~th~olog~caZ 8ppr~ch to ~e ~te~natLon of va~r ~811ty prelim
essential If one is to consider ~e relative role of u~ ~off
tr~u~or. ~ ~por~an~ fl~ing of ~e ~rk conducted during ~s ~ pr~
qr~ has been to learn to 8void the foll~ing J~l~s~ic l~ic
(J) water ~81ity problems are caused ~ ~llutant8, (b) there ~e ~llut~n~8
In urb~ ~off, ~erefore, (�) u~ ~off causes "probl~s’. ~e

of "problem" varr~s e~ally vigo~us action. It bec~es clear
fund~ent81 and ~ore precise definition of a water ~ality aprils" fr~
urban ~noff ~m necessa~. For ~m p~me, ~e ~ has adopted ~e fol-
l~Sn~ ~ree-level de~n~lon,

- Impatient or dentil of ~ficial

- Wa~er ~all~y criter~on violst~on~ ~

The f~rst of these levels refers to ~mes of 3pm(~nt or denLal of
mated use. ~ ex~ple ~uld ~ a case ~ere a dete~nat~on has ~en made
~at s~e s~c~f~� beneficial use ~ould be atta~ned( h~ever, present ~mter
~al~ty characteristics are ~ch ~t atta~ent ~f ~e use cabot ~ fully

The Je~n~ level of probl~ definition refers to v~olat~on8 of 8
water ~al~ty criterion. ~ exile ~uld ~ j came ~ere m~e measure or
~easures of water ~al~ty characteristics have been fo~d to v~olate
~nded or ~ndato~ levels for ~e receiving water clams~f~cst~on.
~t 8~tle d~st(nctions be~een ~z ~d ~e ~reced~ng pr~l~ definition

~e benefi�ial use ~y no~ be ~pa~red or denl~, and ~e water ~al~y
~er~a associate~ ~ ~a~ �lass~f~on ma~ or ~y not ~ ~erly �onse~-
a~ve or d~rec~ly rela~e~ ~o ~e deJ~r~ use.

~e ~r~ level of pro~lee def~n~t~o~ Involves ~l~c ~rce~on.
~e expresse~ ~ a n~er of wa~s, ~�~ as ~elep~one calls ~o p~l~�

R0035625



ccenplsin/ng abou~ receiving vs~er color, odor, or general sea~he~£� appear-
trice. Publi� perception of receiving va~r ~y ~robl~ £~ hL~hiy var~Ie
al~. S~ ~ople en~ ~LshLng for ca~ or gar, ch/l~ v£11 play
~8~ any �~eek, ~d 8o on. ~k8 level of p~bl~ def~L~£on �~ al~ ~cl~e
one �oncep~ of ~L~e~rada~Aon. Here ~e ~ough~ t8 ~a~ no ~11u~Ln~
s~ces of ~y kknd ~ ~y ~£~y should ~ d£scharg~ Ln~o ~e
wa~er r~ardles8 of i~s natural assi~ia~lve capacity. ~£8 ~n~ ~8

essen~ak dLffe~e.

~e for~otnf levels of p~bl~ definition provide ~ essential

~ver, L~ £8 ~~ ~ ~de~8~d ~ha~ wh~ one £8 dolling l~ I
level a11 ~ee elements are ~ically present. ~u8, £~ £8 up ~0 ~e
decision ~e~8, ~fluenced ~ o~e: levels o~ 8up~ ~d �once~, ~ care-
~ully weAqh each, prior ~0 ~ng a ~Anal decAs£0n ~u~ ~e exAs~ence and
ex~en~ o~ a probl~ ~d h~ A~ A8 ~ be defined. $~ ~0110~l ~ha~, A~

~ss~ble, ~0 pl~ ~ effec~£~ �0n~01 s~ra~e~ ~d es~l~sh a ~a~ fo~
assessing ~8 effec~Lv~esa.

I
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and A~plmnt stor~vater ~anage~ent prefabs. Most
tanned here~n yes develo~d ~rou~h severe1 rela~ed FrNr
ceedAn~ ~ p~aiZel vA~ ~e ~ ~rogr~.

gr~ee, ~as developAng s~o~a~er ~ig~n$ pr~ed~es.

~e MA~s~ ~esearch lns~A~u~e [~l) ~as ~11e~An9 ~s~ Anfor-
~;on on �ontrol prac~Aces fr~ selected ~

W rela~ed EPW ~a~er Pl~Ang DAvAsAon pr~r~, ~e
~nage~en~ ~sis~ance P~r~ (~), ~as developAng fAn~cAal
and Ans~u~Aonal pla~Ang procedures desAgned

S~o~ater ~age~n~ pl~nkng develops ~11:les, re~la~Aons, ~d ~ro~r~s
for ~e �ontrol o~ ~off fr~ ~e l~d. Sto~atet
no~lly dArected tovard e~her or ~ of tvo pr~ ~oals: ~e reduction
of local fl~dAng ~d/or ~e Protection of ~ater ~alAty. R~ver, s~o~-
~a~er ~nagemen~ pl~Ang As also generally used ~ Ans~e
pro~r~ ~d ~e~la~Aons provAde ~l~tple ~nef~s
�~unA~Aes ~d do 8o An 8 yam ~at d~s no~ crea~e add~Ao~l

S~o~a~er ~agmn~ planning need not Anvolve ex~nsAve tec~Acal 8~udAes.
WvaAA~le da~a and ~ps, ~e e~rAence of o~her �~AtAes, ~d advAce
ex~r~s �~ ~ used ~o develop ~ effe~Ave Fl~Ang pr~r~. ~taAled ~ech-
nAcal s~udAes can ~en be ~arge~ed t~ard 8~cA£Ac Assues ~d problens. Ef-
fective l~al pl~ng �~ allevAate ~e need for costly rmdAal ~IAc





R0035629



R0035630



R0035631



R0035632



Does t~e city have legal eu~h¢=i~y to l:~lement each require-
ment ~ ~ ord~Jnct?

H~ ~ch v*ll each �os~, ~d ~o v*$l ~y for
o~ ~e �on~ol .a.~e,~

;~ ~e~ous additional factors An¢rtase ~e need for fA~¢Aa~

~plemen:a~on of �ontrol pr~r~ ~s at ~e local level,
~d local budgets are being t~ghtened as wa~er ~a1~y e~nd-
~ures �~te w~ other local d~ds.

When ve~ �omplex proMlems ere ~eing evaluated, it nay be advisable to use a
prelAmAna~ matrix e~ly An t~e evalua:1on process for 8creen~g-ou~ ~ac- ~
cep~le al~e~a~Aves. Th~8 approach pe~s a ~re de~Ale~ evaluation of

~issues surroundAn~ ~e ~vo or ~ree ~s~ al~e~a~Aves ~fore a final selec-
tion As ~e. ~ exhale o~ a prel~An~ ~:Ax As ~Aven An FA~re 4-4.               ~

4-?
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V
0

£ne~itu~lonal plan can be prepared. F£gura 4-5 lllusl~ratee ~ ma:~or fee-
tures of 8 f~al ~d ~ns~u~ona~ ply. Eey fea~es of ~e de~ed
~a~J~8 re~Lred ~ prepare ~s p~ ~e d~scussed ~ ~
8tc~on.

-¯ RESPONSIBLE AGENCY ¯ ~OGRAM COST
- OPERATING P~N - OPERATING
- STAFFING NEEDS - CAPITAL REOUIREME~
- ORGANIZATIONAL ~RUCT~E ¯ PROGRAM R~ENUE

¯ LEGISLATNE NEEDS - ~NDING SOURCES- -  uNos
- ~GTANCE ~E~D - COST ALLOCAT~N

¯ OTH£R FACTORS
- FINANCIAL BURDEN ON PAR~S PA~G

FOR TH[ PROGRAM
- ~NSITNITY OF COST ANO REVEN~E

ESTIMATES TO CHANGES ~
FINANCIAL

- ",RECT "PACTS

There are six essential elmn~8~ of ti~cial ~d Ins~Itutlonal ~alysis
~ich provide a s~�~ure for ~e integrated planing process;

- ~s~ ~alysi8,

- revenue ~alysls,

- ~illty-t~pay ~alysis,

- senst~ivtty ~alysis, ~

- indirect ~act ~alysis.

: These elements were fi:s~ defined in Pl~in~ ~o~ Clean Water Prates:
~e ~ole of Fin~cial ~al~sis, U.~. £~a’s Fin~cial
~ssis~ance P:~:~ by ~e ~ve~n~ F~nce ~esea=ch Cen~er
M~icipal r~n~ce Officers ~soc~a~ion, Sep~e~r 1981.

4-9
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definitive as the pr~ess pr~eeds. The follo~£n~ d£scuesion def£hes iec~=~s

cap~ll~es of agencies ~a~ ~y be isk~ ~o play I role ~n ~he ~ple~n~a-

natives ~l~ ~e

~n~en~ce, ~d a~n~s~ra~Lve costs of each act£v~y
trol pr~r~. ~llt costs are est~ted fo~ each agency res~ns~le for

value analys~l
Ln~e~e,~ ra~e for ~rovLn, f~d8 ~n~,~he expected           ,a~e      of Anfla~Lon.

Cos~ ~alys~s of control al~e~a~Lve8 ~8Lncluded            Ln ~ncreas~n~ de~l ~n

early s~ages which ~e ref£ned 88 ~e ~oces8 progresses ~d f~lLzed ~n the

~ ~ s~sg~t~al pa~ of th£s ~ter~al Ls [~om a reN~, Collection of
Econcmlc Da~a from Na~ionwlde Urb~ R~off Pro~r~ Pro~ec~s~ prepared

~sas Ci~y, ~ 64110.

see pp
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$50,973, SO0,
~e �os~ of ~e p~lLc education pr~r~ a~ S~l~ ~e Co~cy, U~, ~l

~ ma~ed a~ $1,550. ~e pro~ec~ v~11 re~r~ ~e ac~l �os~ of ~e pr~:~ u~n
los �~letloa.

~evenue

¯ he revenue analym£m ldent£fiem ~e funding sources needed to match ~he esti-
mated cost for con~ol actLvLtAes by p~Ac~patAng a~�~e8. ~A8 ~alys~m
£s ~t because At ensues adore (~dAng ~ ~plmnt ~e tec~Acal

~ere ~e ~ee cate~otLe8 of f~n~ ~at are t~Acally u8~ to pay fo~ ~n-
off control, Federal ~d State f~d8, local p~l~� f~ds, ~d pr£va~e f~ds.
Th~se sources tnclude a variety of d~f~eren~ ~n~�1nq mechan~m, each
advances ~d dAsadv~ta~8. ~e use of ~Y or a �o~a~Aon of these
mourcem re~A~em �onmkdera~Aon rega~,
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P~O~ ~ ¯
wo~ K~    ¯ ~ ¯ ¯

A~lemen~ a con~=ol a1~e~a~Ave, tnclu~Anf capital ~+ovemen~s ~d o~e+a~Aon
and ~n~en~ce. ~dA~tcnal a~nAs~:a~ve �osts a~e less

already ~rfo~ng ~e f~�~Aon ~ 8o~ ex~en~.

Capital cost estate8 a~o best ~epa~ed by ~o va~e~ ~alL~y
~e ass~s~ce o~ ~e ~n~�~paZ engineer and Ln 8o~ cases
en~nee~n~ advisor. ~hese estates LdentA~y all costs ~ela~ed to ~he

s~ ~ese~ch An~o vendo~ ~Aces ~d MA4s on s~la~ ~o~ec~s
co~m~. Po~ ~o~rm vhAch ~e~A=e chan~ee ~o exAs~An~ ~ac~Acee (s~ee~

inc~e=en~al �os~ o~ ~e ~.

~o~ ~ucAng ~llu~Aon p~obLm. Z~ As Am~ �o ~eme~e~
a~oc~a~ed ~ a g~ven p~o~ ~u~ be con~Ade~ed. ~ ~ ~nco~ec~ ~o a~-

co~.
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0. NUMB~q OF HOU~ AFFEC~

C. C~T PER H~H~

O. MEDIAN HOUSE,O~ INC~

E. COST AS A. OF MEDIAN H~.H~ ~
IC OIVIOEO 6YO TIM~ 1~

F. AVEr. ANNUAL PRO~R. TAX.            ,

G. COST AS A % OF PRO~R~ T~ .21%IC O~IOEO 6Y F TIMES I~

CONCLUSIO~ PROGRAM AP~ARS TO NOT P~ EXCES~VE 6UR~N ON
LOCAL HOMEOW~

Fi~e 4-8. ~ili~ ~o Pay ~alysi~ fo~

Sensi~ivi~y ~alysis. ~e sensitivity ~alysis
revenue ~ch~ism ~d pr~r~ select~ for l~le~ntin~ a pro~sed proqr~.
~e ~s~ �o~n revenue mechanis~ for
develop~ areas are qenerai f~d8 ~d ~l. ~alyzin~ ~e sensitivity o2

par~e=s--~21a~ion, housin~ 8~8, collec~on ra~es, capital

~ ~d~o~l consideration ~n ~e sensitivity

menus or s~ing a pr~r~ on a 1~ basis
la~er ye~8. For ~y one pr~r~, n~rous options exls~ ~or l~a~qer~q
c~h flus, ~d differen~ scen~los should be develoFed ~ assess ~heir

~ndlrec~ Im~c~. ~@ Indlr@�~ ~pac~ of
dsv~iop~d ~as at@ ~x~rmIy di~flcul~ ~o ~i~y. Educational pr~rm
will raise �~i~y awareness re~arding ~e ~pacta of local activities on
wa~er pollu~ion. O~er indlrec~ ~pac~s from control
rec~ea~io~l benefits, local ~prove~n~s ~ ~ali~y of life, ~d increased

R0035642



4-27/4-18 blM~k
R0035643





R0035645



- I
I~ 5-2

I
~m

R0035646



R0035647



Considerinq this s~ua~on, a measure of ~he ~£~ude of ~he urban ~nofE
~u~£on ~evel and ~e~hods ~or ch~rac~eriz~ng ~s vari~£~L~y were ~eeded.

by ca~a~ng ~he area under ~ho ~o~d~raph (~he ~e of �oncentration
~es d~scharqe ra~e over ~i~) and d~v~dinq i~ by ~e area ~d~r ~@ hydro-

~e pu~se of de~e~nLn~ even~ ae~ �oncentrations, rainfall even~l were
~e~An~ ~o Me separate ~ec~pt~a~Aon events when ~ere ~as ~ An~e~enAn~

k s~a~l~Cal approach va8 adop~ for charac~eriz~nq ~he proper~el Of
for s~andard pollu~an~l. S~andard s~a~£s~cal procedures were used ~o deftne
~he prob~il~ d£1~r~u~£on, central ~enden~ (a me~ or median) and lp~e~
(s~dard devia~ion or �oeff£�~en~ of var£a~£on) of ~ da~a. ~
each ~11u~ fr~ all s~O~l and mon£~ortnq s£~el ~ere �ompl~
central da~a base mana~e~en~ 1ys~em a~ ~he National Co,purer Cen~er. ~e S~

used to explore ~nd characterize the data. The statistical methods used are,
for ~he ~l~ par~, no~ expLa~n~ Ln this repor~ since ~hele are ~
av~l~le ~n ~he 1A~era~e. Nor are ~he opera~Aons of ~he SiS
w~ich are avai1~le a~ ~l~ �o~u~er cen~e~s.

~e underlyinq prob~l~ d£s~ribu~on of ~he £~ da~a was ex~ned and
~es~ by bo~ v~sual and s~s~�~l meshes. W~h rela~veIy few
excep~ons~ ~he pr~b~tl~y d~s~r~u~lon o~ £~s 8~ £nd~v~dual s~es can be
chsrac~er~z~ by lo~o~al d~s~r£bu~ions. ~ven ~h~s, concise
~ion of ~e vari~le urb~ ~noEf characteristics a~ each of ~he
defined by only ~ values~ ~he ~ or median and ~he coefficien~ o~ varta-
~ion (l~dard deviation divided by mean). Because the underlyinq dte~ribu-
miens are lo~o~1, ~he appropriate s~a~As~Ac ~o employ for compar~sonl
be~een individual e~el or qroupl of sAtel il ~he medA~ value, because
As less ~ntluenced by 1he mll n~er of large values ~yplcal of Io~no~I
dAs~r~u~ons ~d, hence, ts a ~re robus~ measure of central ~enden~.
However, for comparisons vi~ o~her p~lish~ da~ which usually
average values ~d ~or certain computations and analyses (e.g., ~nual
loads), ~he ~ value As ~re ap~ropria~e.

Relationships ~nq a n~er of s~a~is~£cal properties of ln~eres~ are easily
de~e~Aned when dAs~r~u~Aons are ~o~o~. FA~re 5-1 ~llus~=a~es so~
relam~onshAps for lo~no~1 distributions. Zn (a) ~he fr~en~
~on, o~ ~wo var~le da~a se=, vhAch are ~og-no~1 and have
me~i~ are sho~. ~e log ~ransfo~ of ~he da~a resul~ in nodal bell

l
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pac~ analyses, j sc:eentn~ ~eve~ ~ysL8 yes �ons~der~ a necessa~

~ uses. ~c~rdinqly, I se~ of ~alysis ~h~ol~ies veto ¯dopted and u~lliz~
.., as screening tec~i~es for characterizing water quality e~ects of

~off loads on receiving water ~dies. k key r~ir~ent van to delineate
~e severity of water ~allty proble~ by ~antifying ~e magnitude, and
~e case of in~e~i~ent ~oadl, ~he fr~en~ of oc~rrence of va~er

~pac~s of si~i~ic~ce. ~ese procures are iden~lfied and describ~
briefly bel~. Si~ifican~ ~echnica$ aspects are det¯lled fu:~her In the
supp~enen~a~ ~ re~ ~lch ad~esses ~e receiving va~er ~pac~

It was not possible ~o perfo~ i "National ~ses~en~= in the usual sense of
the te~. ~ has dete~ined ~at it i8 not rea~Istlc (If the basis

water ~no~f or the �os~ of con~rol ~ich ~uld ult~ately relul~. The
avail~1e analysis ~ods do pemit ~ assess~n~ of a different kind.
appll~ ~e ~alysis procedures as a screenin~ t~ analysis to define the

, condi~lons under which problems of differen~ t~es are ~ikely or unlikely

~ oc~r. Fr~ ~e results of ~ese screening ~alyses, ~ has dra~ infer-
ences and ~de gener8~ st¯tements (~apters 7 and 9) on the si~lficance of
urb~ ~noff. ~ere it has been poss~le or pr¯ctic¯l to do so, ~hese
gener¯l screening analyses were appli~ to 1oc85 situ¯tions ~lch exist
within certain of the individual ~ projects. Co~arisonj were made
between specifi� wa~er ~ali~y effects or bro¯der conclusions tel¯live ~o
problems derived ~r~ ~ local ~alysis ~ qenera~ screening

Time Scales o~ Wa~er ~uali~y

There are ~ree t~es of wa~er ~ali~y ~pacts 8ssocia~ wi~ urban ~nof~.
~e ~irs~ ~e is characterized by rapid, sho=~-~em chan9es in wa~er quall~y
during and shelly a~er s~o~ events. Ex~£es o~ this wa~er ~ali~y impac~
incl=de peri~ic disso£ved oxygen depressions due ~o oxida~ion of �on~i-
n~s, or shor~-~e~ ~creases in ~he rece~vin~ water �oncentrations of one
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~portant �oncez~ ~ were t~e pr£~e focus of ~he ~

~s associated v~h 8us~nded 8oZ~ds ~a~ 8e~le ~n re~v~n~ v~ttrl Ind by
nutrients which enter receiving racer systems v~ 2ong retent2on t~s. ~n

dance t~es of ~llu~s £n receiv~ng vs~ers. ~he~ exiles
long-te~ va~er ~al~ ~8cts Lnclude depressed d~ssolved o~gen caused
~e oxidation o~ organics tn ~t~ 8ed~en~s, b~ol~cal ac~ula~£on
~x~cs as 8 result of up-take by org~£~s ~ ~e fo~ chain, and £ncreased

~ban ~o~f d~schar~es. ~e long-te~ ~8~er ~81~y ~ac~s ot u~ ~o~f
are msnifes~ed du~ing �~itical ~rl~8 no~all~ ~nsidered In ~int source
~llu~ion 8~udies, such 88 8~, 1~ 8tre~ fl~ �ondi~ion8, ~d/o~ du~in~
8ensi~ive life cycle 8~ages of o~qanisms. S~hce long-~e~ va~e~ ~al~ty

between ~e relative �on~r~ut~on of urban ~noff and ~e �on~u~£on
o~er sources~ such &s ~res~en~ plant discharges ~nd o~er non~£n~ sources.
A s~eospectf~� ~llysis is re~ired to de~e~ne ~e ~ac~ of various
of pollutants dur~nq critical ~r£~s. and ~s ap~ct of ~ban ~off
effects was no~ addressed in detail ~n ~,

~ ~rd t~ of receiv~n~ rater ~ae~ is ~el~e~ ~ ~e ~nti~y or physic~l
a~ec~s of f1~ 8nd £ncludes shor~-te~ va~er ~a1I~y effe~s caused by scour
~d resuspension of pollutants prev£ously de,sited ~ the s~n~s. ~8
ca~eg~ of ~pac~ ~as no~ ad~essed by ~, ~n general, sl~ou~h one
pro~ec~ Pr~ldes s~ ~fo~t~on.

As ind~cated previously, the f~rst t~ of chan~e £n rater ~al~ty associated
v~h d~scha=ges fr~ urban ~off ~s characterized by shor~-te~
dur~n~ Jnd shortly after 8~o~ events. The rainfall process
~le ~n ~ t~ and ~ace. ~e ~ntensity of rainfall a~ a location can
ya~ ~r~ minute to minute and fr~ location to location. Phen~ena
are driven by rainfall such as u~ ~off and associated pollu~an~ loadAn~s
are at leas~ as ratable. Shor~ te~ ~as~r~en~s, on a
~inu~es, ~o define rainfall, ~e ~off fl~ hydr~raph, and �oncen~ra~Aons
of �on~Anan~s (Pollu~raphs) feas~ly can ~ t~en a~ only a ra~er
l~A~ed n~er of loca~Aons. ~ese ~asur~en~s have ~sualIy been ~ploMed
in an attempt to refine or cal~rate cal~latAon pr~edures for est~a~Ang
~of~ fl~s and loads. ~s~ urb~ areas �ontain a newark of dra£nage
sys~s which ~llec~ ~d discharge urban ~no~f into one or ~re receiving
~a~er ~dies. Since ~e ra~fall, ~o~f, and pollu~an~ loads va~ An ~h
~e ~d space, A~ A~ ~os~Able to ~e~e~Ane MM cal~lation or ~asur~en~
~e ve~ sho~ t~e scale (aAnu~e-~o-a£nu~e) changes £n ~a~e~ ~alA~y of a
¯ eceAvAng va~er and assi~ ~e chan~es to specific sources of ~neff.
¯ l~ough ve~ 8ho~ duration e~sures (~ ~e order of nAnu~es) ~ ve~ high
�oncentrations of ~oxics can pr~uce envAro~en~al dm~e (nor~alit~ or
legal effects) to a~a~Ac org~A~s, i~ As l~ely ~a~ e~surej
order of hours have the hAghes~ ~ss~All~y of causAn~ adverse envAro~en~al
~pac~s. ~As resul~s, An par~, fr~ the ~Ang ob~aAne~ by n~xln9
n~erous sources which have high fre~ency (sho~-~e~) vari~ili~y.
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T~BLE 5-1.      SUMMARY OF RECEIVING WATER TARGET CON~I~ITJ~TIOIS USED IN

SCREENING ANALYSIS - TOX|(~ SUBSTANCES

(ALl. ~’OH~EN’TI~TIOI4S IN MICROGRAI4S/I.ITER. pg/t)
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~en resu~cs of Chta nature are ~nts~praced, the fo~lo~Lng ~accors shoutd be
no~ed. ~e re~rrenca ~n~e~al8 of most Anceres~ ~ela~e ~o very Low proba-
bilA~ies of occurrence. ~e ~ails of distributions ~y have
uncer~ain~y, and in mhe natural wa~er SMI~I, dis~r~umions may be loqno~l
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The evalua~:£on of �ontrols has two elemen~st (a) charac~:ar£z£ng
~ols’ ~rfo~ce cap~l~es ~d (b) defining �o8~8. For
only ~e c~rac~erAza~kon o~ ~o~ce As emphaJized~ �o8~ rela~Aonehip8
a~e address~ ~ a ~e l~ed ex~en~. EPA’8 Econo~� ~alyse8 S~a22~
O~co o~ ~4~l~l ~d ~i~i~oh~ ~8 prepared ~e ~o11~ng
con~¢~ i

=Collection of Econ~� Oats fr~ ~tion~de Urban ~f Pr~r~
Pro~ec~8,= EPA Off~ce o~ Water ~gulat~ons ~ St~rd8, Apr~k

~i8 re~, lssu~ a~ ~ earl~ s~age in ~he ~ progr~ assailed and
~alyzed �os~ £nfo~lon on ~en~al �on~rok ~asure8.
£nfo~£on for detention bis~ns was develop~ by ~e ~a~n~on, O.C.

Recharqe devices Lnclude £:Pc~n~e or o~hor s~’uc~ures such as
~renches, re~en~£on b4sine, percol~£n~ catch basins, ~n-1~ne percolation
ch~e=8 or ~rfora~ed pipes, which f~c~ion by intercepting so~ ~or~ion of

s~o~ ~off ~d allow~n~ ~ ~o percolate ~n~o ~he gro~d.
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pro~ec~s, ~d ~l d~l~lled ~ ~lp~er 7 of

~e s~dard s$orage/~res~n~ routines of s~o~aser ~els s~ch as STO~ or

applied as ~e trea~n~ rate. In addition, statistical ~alysls procedures
descr~e~ £n "A S~a~s~£cal ~ for
(~ 440/3-79-023, ~y 1979) have ~en develo~d. A

es~s~es of ~rfo~ce cap~l~es of recharge devices, which are
p~esen~ed £n ~ap~er 8. k de~a~led discussion of the ~o1~ Is provided
An ~e .upp~n~a~ ~ re~ on de~en~Aon/re~rge devAce, cA~ed e.IAer.

l[

¯ ~ll S-19/$-20 blank
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0
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Thi. ch.pter pr...nt.. ~ond.n..d .--ry of d.t.d.v.loped by ~h. individu.1
)~ prefaces t~e~er v~ ~e~ys~s ~su~ts ~ ~nte~re~ettons based ~ ~e
8~r~ated data fr~ a~l pro~e~s.

no~ the fo~ for ~e s~#rLes ~d the evaZuatLons ~rfomed ~re
to ~st sere ~e ~ ~ectLve ~f deve~opLng 8 natLona~ ~rs~ive.
result, presented do not .~.ust ~. u.eful £nfo~ation ~d insight.
can be derived fr~ ~e extensive ~ta ~se ~at has ~en nestled.

variety Of technLcel ~als £nde~nden~ly ex~ 8~cLfLc ejeCtS of
~off, often fr~ ~e ~rs~ctLve of l~al is~e8.

C~prehens~ve t~ulattons of ~ data have ~en 8ss~l~ and v£1l ~ nade
avail~le to interested pa~es for use ~n l~al pl~nLng or ~nt~nuLng r~
search or eng~neer£nq 8~v~t~es. ~ noted ~1~, only a ~rt~on of ~e en-
tire da~a base qeners~ed by ~e 28 ~P pro~e~s has been ~de qeneralIy

f~le, ~p~es of vhich v~11 ~ ~de 8va~l~le tc ~nterest~ ~rt~es u~n re-~est. In addition, 8 ~sW of ~e event everag~ data, used for ~e

vlth th~s re.ft.

ants I~ i 8~stin~ill n~r of sites distr~uted ~r~ghou~ ~e ~t~.
~e resultant d8~8 represen~ a crossosection of regional �l~.tol~, 2~d
use ty~s, slo~s, ~d sol2 ~ltions ~d ~er~y pr~de a ~sis for lden-
tlfyinq ~ttt~s of I~Ziritiol or d~fferences a~ testing for ~eir
nif~cJhce. To ~et ~e ~e~ve of ~x~ittng the degree of ~8fer~tli~
of u~an ~off da~a, ~e ~ ippr~ch £n~Ived �over£ng 8 s~et~ of re-

pr~rm ~ng ~II pro~e~8, ~ enc~ra~inq each of ~e pro~ect8 to ~ta~n
data for a sta~Asttcally si~tfAc~t n~r of sto~ events at a site.

~e ~rtlon of ~e ~ data base used An ~e characterization of urb~
off presented An ~As s~ctAon excludes ~nAtor~ng sites vh~ch are d~sCre~
of devAces vh~ch ~Afy ~off (e.g., detention basins). ~e data base of
accep~le "loadin~ si~es" ~nsis~s of 81 sites in 22 different cities, and
includes ~re ~an 2300 separate s~om events. ~e actual n~er of events
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Ti~re 6-1. ~’~ulstlve Probability Distribution of Yotal ~u                                   ’
st COl 116 and Claude Site
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e~ec~ o~ ~ outlier ~s ~ ~cresse or decrease ~e es~e G~ ~e
de~nd~ng u~n ~e~er ~e outlier ~s h~gh or Zov, ~ to ~creese
es~e of ~e �~ff~�£en~ of v~£8~ as ~pared to ~se ~t~d
~e rm~nder of ~e

a~ar on ~e plot, actually n - 31, ~g ~at 27 ~ts ~e represented
by ~e fAr8~ plo~An~ ~sA~Aon (90.6 ~r~nt). ~ese values (811 re~ed

or less ~an ~8 value. F~tt~g a l~e to ~e rm~ntn~ four da~a
~erely assigns appropriate plo~ng ~s~ons ~o ~ese "less ~an" values.
~e es~es of ~e ~di~ ~d �~ff~cien~ of varta~ion fr~ ~e plo~ are
63 ~/1 ~d 0.36 res~c~AveZy, as ~ared to ~e es~es fr~ ~e da~a of
103 ~g/1 ~d 0.13. Xn ~As case, ~e la~er sAqnAfAc~ly overes~a~es ~e
~dAan and sA~AfAc~IM ~deres~es ~e ~effAcAen~ of varAs~Aon, ~d
~As As ~e general ef~ec~ ~en 8 de~ec~Aon 1~ Frobl~ As present.
te~ of ~e effect on prediction of rare ~rrences of ~gh �op~r ;evels
(~e up~ ta~l of ~e ~f) ~ese effec~ ~e s~e~a~ ~o~erbal~cAng.
~e ex~en~ ~8~ ~e ~ncrease ~n ~e ~fficien~ of variation d~na~es,
results of s~s~en~ ~81yses rill ~ ~ �onse~a~ve, since larger ¢oncen-
~a~Aons vAll ~�~ s~a~ ~re fr~en~Zy ~ ~uld ~ predicted.

~en ~e results of ~s exercise ~e ~pared for all 49 8~tes, ~e ~d~
as es~ed from ~e plo~ was fo~d to ~ h~ghe~ ~ ~ es~ed from
all ~e da~a at only s~x sites, ~as ~1 at five si~es, and was less
38 si~es. H~eve:, 8~ only ~ree sites ~as ~e ch~ge greater thin 10
Cons~der~n~ ~he ~p~la~on of 811 ~p~r s~es, ~e average ~d~ ~s 47
and ~he �~ff~�~e~ of variation ~s 0.84 ~en ~e es~t8 ere based on
~e da~a. Zf ~e es~es are ~sed ~n ~e plots, ~e res~c~ve values

cient of variation in ~ls latter case desexes �~en$, ~cause i~
~a~ much of ~e apparen~ vari~ili~y fr~ site to site 18 due to data arti-
~acts s~ch as detection l~lt ~e~, ~tliers, ~/or
errors. Si~lar �~parisons of ~e ~fficients of variation for each site

sidering a/Z si~es, ~e averaqe ~f~tcien~ o~ viria~ion 18 essen~ially
changed (0.61 vs 0.63) ~ ~s 1~ v~ll~y (0.4= vs 0.49)

Based on ~e results of ~e ~lyses ~lch ~ve ~en ~rfo~d, the

~o~1 dil~r~u~ions ade~ately ~epreJen~ ~ ~e

t~si~e variations ~ ~e ~di~ ~C’8 v~ch ~acterize
~dividuil sites.
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These tables (one for each pollutant) list each of the appropriate sites in
the data base, grouped according to general Land use category. Sou

~e n~er of ~nl~or~ s~o~ a~ each sA~ £s ~u~a~. U~ ~off
~al£~y As s~r~z~ by ~e ~an ~d ~A~ ~ for all s~oms ~n~ored

Tr~sfer~£1£~ of

~e urban ~off losing si~e ~ ~ wre c~e~u~ly ex~An~ ~ ~ effo~
~o de~e~ne vhe~er s~cifLc group~s of results ~uld su~es~ ~he presence
of cons~s~en~ pa~e~s of s~Z~es ~/or d~fferences ~a~ could ~
~o sup~ es~m~es of ~b~ ~off �~ac~=~s~Acs a~ ~nA~or~

si~e coefficien~ oE varla~ion envies ~ T~es 6-1 ~rou~h 6-10 sh~
wi~ ve~ few exceptions (usually as~a~ wi~ �onstituents ~t
~ni~ored in f~eE ~ I0 sto~ events) ~e �oefEicien~s of variation
in ~e r~ge of 0.5 to 1.0. ~s applies ~ all �onstituents exceF~ ~S, for
which ~e r~e ~ �oefficten~ of v~a~ Le ~re l~e I ~ 2.

~e f=~en~ of ~:ence o~ ~y ~ of ~terest �~ be est~d read~

~er 5. ~u,, for TSS, 90 percen~ of ~ individual ,~om events at a
site will ~ve ~e ~at ~ not exc~ a value of roughly 3 to 5 t~S
~ ~ value for ~a~ sA~e. Fo~ ~e o~er �onstituents, 90 ~rcen~
~e indLv~dual stem events at a si~e w~ll ~ve ~s less ~ ~ut
3 ~s ~e ~di~ ~ value for ~a~ st~e. ~re reEAned es~es
values for o~er exceed~ce prob~Ali~Aes �~ be readily �o~ut~ usLn~
:ela~onsh~Fs ~resen~ed An ~F~e~ S.

of :edA~ ~’s a~ individual s~es, ~d by p:o~ec~. ~e 1~ use
cate~o~ of ~e site is ~dAcat~ by ~ lette= R for ~esidentLal, M fo~

:edi~ value as given by ~he ~ ~n T~les 6-1 ~h:ough 6-10. ~e ends
~e bars for each pro~ec~ are ~e h~ghest ~d l~es~ 90 percen~ �onfAde~
l~s for sA~e ~d~ ~s a~ ~ p:o)e~ for ~e �ons~A~uen~ ~ ~es~Aon.
Inspection of F~es 6-4 ~ugh 6-13 i~icates ~hat, for ~Y given ~n-
stituen~, each pto~ec~ c~ ~ pu~ in~ one of ~hree ra~e: gene=~
gortes: (1) 1~ ~s ~d ~igh~ly grou~; (2) average ch~ac~eris~ics~
(3) wide range ~d ~gh ~s. Using ~ ~,~ers 1, 2, and 3 ~ shored,

p~jec~ categories ~o~ each cons~i~uen~ ~e s~lzed ~ T~le 6-11.
~ough no st~e is ca~e~o~ �onsis~en~ for all constituents, W~HC~ (~1)
T~a (PS1), ~sin~ (HI1), ~ ~n ~r (HI3) ~end ~o have l~r
~re ~igh~ly ~rou~d ~s ~ ~e o~ers whale ~nsas CA~y (~1), ~e
Quinsig~nd (~1), ~d Sal~re (~1) tend ~ have a wider range and higher
~s ~ ~e o~ers. ~us we c~ conclude ~a~ so~ pro~ec~s represented
~he da~ase appe~, fr~ ~e ~ni~oring sA~es selected, ~o ~end ~ovards
somewha~ higher or lower ~ ~di~ values and ranges ~han ~he bulk o~ ~e
pro3ec~s. However, ~here are no d~s~inc~ ~eoqraphical pa~erns reveal~.
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Functions for Different Land UHS



6-37

R0035700









test is suspect a~nce one or t~o evants may dominate Y.he ©orrelat£on or
o’~er’~ise cause it ~o ~ overstated due to ~�~r~a~n~£~s ~n ~rm~sr
nation. Second, only 25 ~rcen~ of ~e sates acco~ for over ~£rds of

T~le 6-16. l~ �~ ~ no~ed ~a~ ~e r vales for alZ �ons~t~uen~s
stood 0.~5. Thus, ~ere £s ~ ~erall tenden~ ~ have s~on~
for s~ �onstituents and ~ ~elittons for o~ers. ~ i s~te by
bas£s, ~e s~reng~ of ~he apparent ~eZa~lon var£es ~versely v~h n as
d~s ~e st~f~�~ce re~irmn~. Dlsco~g ~e sites v~ ve~ 1~ or

0.55, vh~ch £s ~e average for all 19 of ~ese s£~s. ~£ng to l~d use,
1t ~s s~£f~�~ ~a~ half of ~e s~es v£~ ~ny s£gn~f~�~ �o.elations
h, vea large �~rc£al/~ndus~r~al c~nen~. D£s~un~£ng sites v£~h 8
n~e: of ~se~a~ons (n < 12), ~e s~tes £n T~le 6-16 are miler
s£ze is 41 acres vs 126 ~res for all sites), ~re ~£ous (average of
65 ~rcen~ vs 40 ~rcen~ for sl~ si~s), ~d ~ve higher ~off ~f-
f~c~en~s (0.5 vs 0.3 for 8~ si~es). ~us, one ~uld �on~ec~ure ~
responses m~gh~ ~end to ~ s~ewha~ less rand~ ~d ~re m~e to deter-

represen~ onZy ~ro~d 25 ~rcen~ of ~e to~Z n~r of sates, hoover, ~d
¯ he �orrelations ire rs~e= ~, Shy tffe~ of ~ �o~tit~£on vt~
vol~e �~ be ~gnored vl~ou~ serious overall e~r.

~£s finding of ~ si~ificant l£near ~ela~£on ~en ~Cs ~d ~off
voices is ~r~ for several reasons. F~rst, £n s~o~a~er ~ni~or~ng

pr~r~s ~ere     a nat~al and app~pr£ate ball ~a$ favorsAs                                                 ~hasAzAng
resource alloca~Aon ~o larger sto~ even~. ~s was generally ~e case
~e ~ pro~ec~s as ~11. ~ovever, ~cause of dAfferences An local ~teor-
ologAcal condA~Aons, degree of s~e ~eusness, ~d o~er factors, ~ere
are apprec~le dAfferences An ~e average si~es ef s~om ~nAtored ~ sate
An ~e ~ daY.ass. SAnce no si~£fic~ IA~ar ~rrela~Aon was fo~d,
such bAases ~d d~fferences are not e~ed ~ ~fluence ~C �~p~Asons
any apprecA~le e~ent.

Secondly, ~e Pr~£lis~Ac ~ol~£es for ex~nAng receAv~g va~er
~pac~s £den~£fAed An ~p~e: ~ ass~e, as ~ey ~e n~ s~ed, ~a~ ~n-
cen~ra~Aon ~d ~off vol~e are 1nde~nden~ {i.e., ~a~ ~ere As no
£can~ �o~ela~Aon). ~ough ~e ~s �~ ~ ~AfAed to accoun~ for such
�orrela~Aons Af ~ey exAs~, ~e fA~Ang of ~ sA~AfAc~ correlatAen AndA-
ca~es ~ such refAnmn~ As ~ ~arr~ed a~ ~s

~er Factors. ~e ~ve ~ e~aus~1vely ~aly:ed all ~en~Aal effects
o~e: factors ~a~ ~gh~ ~nfluence ~d hence ~Afy our ~te~reta~Aons ~d
�onclusAons reg~dAng sate dAfferences. Favors such as slo~,
densA~y, soA1 t~e, seasonal b~as An ~ni~ored events, ~d precApA~a~Aon
characteristics (average raAnfall £n~ens~y, ~ak raAnfall tntens~y,
ra~nfa~ duration, ~ since 118~ 8~o~ even~, e~�.) ~1 have ~
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~ Pollutants Detected in

30. ~sd (~4t)
36. Z£nc (94t)
28. ~p~r (91~)

~ Pollutants ~ec~ed ~n 50~rcen~ ~o ~rcen~ of ~e ~ S~                  -

~norg~ic8

23. ~men~� (S2q)

~Pollo~an~8 ~ec~e~ ~n 2~rcen~ to 49 ~r~n~ of

26. Ca~ (48t)      105. B~s(2oe~ylhexyl) ph~late (22t)
32. Nickel (43~) 3. a-Hexachlo~o~clohe~e (20t)
29. ~1~s (23t)

~Pollu~an~s ~ected ~n 10

lnorq~lcs

25. ~11i~ (12t) 94. Fen~achloro~enol (19t)
33. Selenk~ (llt) 7. ~lo~e (lTt)

122. ~rene (15t)

121. Phen~ene (12t)

115. ~sene (10t)
117. Fl~r~ene (16t)

1
Based on 121 s~le results
for ~a1£~ �on~ol rev~e~

I !
~., 6-$1
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120. ~a~alene
SS. 2,4-D~M1

109.

6.
DDE

17. HeptachXo~ (6t) --
SS. 1,1,1-TrAchlor~
65. T~A~lo~ene

103. Di-n-~u~yl
104.
106. Butyl
114. ~nzo (a)pyrene

4. ~-Hexa chlo=o~� lohex~e
53. TrLchlorof~uor~e~e
66. Te~rachXoroe~e~
~8. ~nzene
79. Chlor~e~ene

111. ~nzo (b) fiuor~h~ne
64. ;, 2-Crans-d~chXor~ne

110. ~nzo(a)~acene (4t)
19. Zsopho~one
52. Te~rachlor~ane (c~n te~achlo~)
56. 1,1-DLchlor~ane
8~.

112.
18.

60.
63.
68.

113.
10. D~
43. ~-1260
48. Chlor~r~~
49. D;chlorobr~~e
50. Tr~r~ne (b~o~) (lt)e
ST. 1,2-DLchlor~e
6T. 1,2-D~chloropro~ne (lt)e
91.
9S. 2-~L~ro~henol
99.

101. Pi~yl ph~aXa~e (lt)
116. Dibenzo (a ,h) ~thzacene
ll~. Fiuozene
119. Indeno (1,2, ~-cd) pyzene
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TABLE 6-22. ZNFRE~UL=~’LY DE’t’F,C’I’~ ORGA~ZC PI~0RZTY
~~S ~ ~ U~ R~ S~t (Con~’d)

T

14. ~ndosul~ ~l~a~e

16. £n~

37. ~-101~
3e.
39. ~-1232 ~ _
40.
41. ~-12~
42. ~a-12S4
44. 2~lo~h~lene

46. ~lo~o~ane (~yl

55. ~lor~e
61. Hexachlo~oe~e
62. ~lo~ene (vknyl
69. Hexachlorobu~ad~ene
71. BLS (chlorophyl)
72. B~S (chlo~oe~yl) e~
73. a~s (chlo~Aso~ropyl) e~w
74. 2~loroe~yl v~nyl ether
75. 4-,ro,phenyl phenyl .~e,
76. 4~hlorophenyl phenyl
77. B[s (2-chlo~oxy)
80. 1,2-D~chlo=obenze~
81. 1,3-D~chlo~obenzene
82. 1,4-D~chlorobenze~e
83. 1,2,4-T=[chlo~o~nzene
84. Hex~chZo~obenze~
86. N~obenz~e
88. 2,4-D~nk~=o~oZge~
89. 2,6-D~n~t~ol~ene
92. 2,4-DLchlorophe~l
93. 2,4,
97. 2,4-D[n~o~henol

100. 4 ~
107. Acenaph~ene
108. Acenaph~ylene
125. D~-noptopyl nLtros~ne
127. 3,3 ’ -DL~lo~obenz ~dLne
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in the NUI~P as:plea. Four priority pollutants not detected kn runoff were
found In street dust sweepings from Sellev~e, t~eshington, suggesting
fuz"~her urbmn ~Anoff samplings can be expected ~o detect ~ore priority pol-
lutants, l~ore sensitive analytical methodologies ~st ~ used and dilution
effects considered ~fore it �~ be said w~ sssurince ~a~ ~ese ~llu~8
are no~ found in urb~ sto~8~er ~off a~ levels ~lch, ~i~out
~se a ~reat to h~ hea1~ or J~tAc

~D, chlordane, 1,2~Achloro~nzene, ~d 2,4-dAchlo:ophenol ~re de~ec~ed
An ~off s~ples at leas~ once, but ~ese ~se~a~Aons had ~o ~
~or ~alA~M �ontrol reasons. ~erefore, ~ng ~e no~ de~ec~ed
~ese fo~ �~ ~ �onsAdere~ to ~ve a JlAgh~lp eleva~e~ ~ss~AlAty of
~ually ~Ang preden~ An ~e ~o~f ~les.

R~OPF-~X~ ~TX~SHXPS

W ~off �~fficien~ (~), defined as ~e ratio of ~off ~l~e to rainfall
vol~, h~ ~en de~e~.ned for each o~ ~e ~nA~ored s~o~ events. ~

rarely few exceptions, yell ch~ac~erAze~ My 8 I~o~I dAs~:~u~Lon.
T~le 6-23 s~:Azes ~e s~a~s~Acal profiles ~f ~’s a~ ~e loading sA~es
An ~e da~ ~se.

PAdre 6-19 illustrates ~e ~ela~A:nshLp ~een ~cen~ ~Lous a~ea
~e medZ~ ~ff �oefficient for ~he site. Sites vhzch ~nAtored f~er ~n
S sto~s are excluded. The up~r ~lot (a) groups ~e results fr~ ~6 of ~e

R0035720
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20 pro~ec~s Investigated. The lov~r plot (b) groups results fr~
~n~n~ fo~ pro~ec~s (~1, MZl, ~1, ~1). ~e reason for ~he dLfference

~onsn~p, ~u~ ~n~s ~e 90 ~cen~ �onfLdence l~s for ~d£~ ~’s.

ca~£ons (e.g., assessing ~ater ~aZ~ty ~cts In r£vers a~ stre~s)

~ c~ula~ive effects such as wa~er ~a~£~ ~ .... .. ~_ . ..... ~.~en
v~ o~,r so~ces on , Ion -t,~ b, = ~ ............. P~r~so~

~ meal~ an= �oeff~cken~ of v~£a~£on v~es ~lven ~ T~le 6-17~
~nver~ ~ £n~o ~ values us~ ~ rela~konsh~p ~ven £n

fo11~ ~e l~s~ ~ T~Ze 6-24. --~ --*~ ~ ~ ~e zoa4 coat,son

~he h~her o= lo~r value of �oeff~�~en~ of vawl~on l~s~ed ~n T~le 6-17

~9e ~ va~,es sho~ ~or use £, the lo~d �o,p~r~sons bel~ reflects
med~ ~d 90~ ~rcen~le s~e ~ �oncen~a~ons~ us~n9 ~he avers ¯ of~ r~qe caus~ by �~ffLc~en~ or va~on effects. 9

~ns~i~uen~         ~       90~ Percentile    Values Us~

urb~ s~te u~ s~e ~ad Co~ar~son~
TSS (~/1) 141 - 224 424 - 671 180 - 548

Sol. ~ (~g/1) 0.13 0.17 0.23 0.30 0. lS 0.28~ (~/1} 1.68 2.12 3.69 4.67 1.90 - 4.18NO2+3-N (~/1) 0.76 - 0.96 1.96 - 2.47 0.86 - 2.21
~ To~. Cu (U~/1) 38 - 48 104 - 132 43 -To~. Pb (,~/1) 161 - 204 391 - 495 182 - 443

~
To~. Zn (.g/Z) 179 - 226 559 - 707 202 - 633

~ 6-6o
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(2) Violation of ambient water quality ,tandards~ and

(3) Local per~eptAonl

will result An a high degree of site-specificity ~o ~he dete~ninat
existence of ¯ problem. Ao~ of ~he

RIVERS AND ST~

~enera~

Flowing strea~s carz7 pollutant discharges dovnstrean v£~h ~he sir
For intermittent sto~mwa~e- ~- ......... eem
bAo~ associated ~£~ A~ are ex~s~ ~o a ~e~e~ce o~ discrete pulse~

A~e~en~ va~t~A$A~y o~ urb~ ~o~ (U~), ~he average �oncen~a~
su~ pulsee va~, as do ~-, .......... ions

. =~ ~u~ac~on aria ~,e ~n~e~al ~een succee8
be~ean ~o~ events ~o~ eelec~ l~a~Aone An ~e U.S., ba~ on analMe£~
long ~e~ ~aAn~all reco~de u~Ang a ae~olo~ (S~OP) pre~en~ed
e~lier ~ do~n~ (~e ~ Oa~a ~ag~en~ P~ocedure8 ~). ~e
An~o~Aon preeen~ed provides a sense o~ ~he ~em~ral aspec~e o~ such
~en~ pulses ~d, ~ Anference~ ~he ~n~e~en~ exposure pa~erns ~o which

~or ~u~ six hours eve~ ~ree dams or ~e, on average.

ac~e~As~Acs o~ ~e e~o~ pulses pr~uc~ An s~e~, g~ven ~he va~A~A~A~y o~
~e. re~ev~ processes which are directly ~volved. St~e~ ~lo~ ~ates, ~n-
o~ ~low ~a~es, ~d �oncen~ra~Ao~ va~ and resul~ ~ ratable J~e~ �o~cew-
tra~Aons. For strew, At As no~ ~e ~ff vol~ per se that As
~e �o~natAon of stre~ ~d ~of~ ~$~ ra~es (toge~er ~ ~off �oncen-
tration) dete~ne the ~llu~t �oncentration Ln ~he s~re~ pulse. ~e

extent of ~e store pulse An the strew. ~e ~alysAs presented ~
section ad~esses ~he fr~en~ ~d ~Atude of pollutant �oncentra~£o~ An
~e Lnstre~ sto~ pulses which are

~e local �o~natAon of s~re~ ~d ~off flw rate8 for ~ urb~ locatLon
~e, as indicated, ~r~an~ demeanors of ~e s~re~ concentrations which
~A11 result. For long-r~ge Pro~ec~Aons~ ~e ~s~ appropriate da~a so~ces
~or characterizing ~ese parm~e~s are lon~-~em s~re~ flo~ ~auvAn~ ~eco~ds
(USGS) ~d long-~em ra~al1 reco~s (U~$).

Fl~e 7-1(a) ~1lus~a~es ~e re9iona1 v~Aa~Aon of average daA1~
fZ~S e~ress~ as cfs/sq ~le of draina~e area~ based on lonq-~em (50 years
or ~re) gauging records a~ over i000 s~amions. FA~re 7-1(b) presents a
so~ha~ $i~iifA~ regional pam~e~ ~or average rainfall ~ensi~y. ~e
da~a base for ~is plo~ is consider~iy smaller, consisting of ra~fall
records (usually i0 ~o 30 years o~ record) ~or approx~a~eIM 40 ci~ies.
~calized pe~urba~ions exis~ bu~ are ~hed ou~ by �ontours presen~.
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HARDNESS AS C,,CO|
III PARTS PER liilUlOH ~ I~lH

Figure ?-2. Regional Values for Surface tlater Hardness



V
0

tend the ~llys~j presented to provide a �ons~der~Zy ~re ~rehens~ve
assesmn~ of pr~lem ~tential for I~aI areas. ~Is ~uZd ~Zve
develo~en~ of inpu~ ~r~ers (rainfall ~d 8~f1~] roadlly defied

~ ~*Zysi8 presented In ~apter 6. or ~ l~lZ ~nl~ring 8~lvities.

~e ~alysis ~o1~ presently avail~le ~mits ~utation of ~e p~

2
b~ili~y dis~r~u~ion of ins~e~ �oncentrations, ~rating ~e effee~ of
ups~re~ (~ckground) �oncentrations of ~e ~llutant of interest. ~e

sulks p~esen~ed here as~ ups~re~ �oncentrations of zero, pr~cipally
cause o~ our in--AlarM a~ presen~ to ~e reli~le estates
values for the ~i~ude ~d vari~ili~ for ~llu~ts of interest,
ciallM on the broad ~ional scale ~ing exerted. ~ a result, ~e
ties will sh~ ~e effects ~f urb~ ~off ~n~u~ions only. Xn cases
where ~e ~ckground is roll relative to ~e URO �on~r~ion, ~e s~ries
~ill represen~ actual ~ndi~ion8 ~ite �lgsel~. H~ver, ~ere backgr~nd
high and has appreci~le vari~ility, ~e ~Plica~ions of ~e
tion will be overs%a~ed, ~r~icul~IM ~e ~ferred ~rovmn~ ~ich �~Id
resul~ from ~n~i of

In order to ~rfo~ a ~ional screening of regional influences on ur~
off i~ac~s, eigh~ geographical regions illustrated by Fi~e
delineated. U8~ ~he info~ion 8~£zed by Fibres 7-1
values for ~e ~Anen~ raAnfall/~off ~d s~re~ ~rm~ers have ~en
assayed for each of ~e regions. T~le ?-2 s~rAtes ~e values
~r~e~ers ~Ach are used ~ ~e screening ~alysAs.

[~atS/~ar (CfS/Sq m~ ) �.v. ~l~

1 0.~ l.~ 110 S O.IS I.?S 1.2S SO2 O.lO !.3S I~ 1~ l.)S 1.25 ].~S SO3 O.M J.)S N !0 1.1S ].~ 1.2S SO~ o.~s t.zs 110 ; 1.~ o.?sS 0.~ I.lO 63 S O.~S O.3S I.ZS~ 0.03 I.lO ?0

~

O.tS O.OS

Average stream flow and rainfall intensity were taken from the plots0 vhlch
are based on sources previously described. The est,.mate for vlrA~l;A~y
daily s~re~ flows (~efficien~ of variation) is baaed on ~pu~ed values for
a s~ple o~ ~u~ ISO ~rennial s~e~s. Resul~s for a n~r o~ ~gional
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TABLE ?-4. I~:;~ZON~.DZr~CES ZH~:~XZCCONCL,-~I~TZONI,LeVELS

Pollutsn~ To~al Hardness ~r~phic
~g/1 ~egtons ~ Threshold S~tf~c~n~ No~ll~y~

Copper SO 1,2,3,8 12 20 SO 90200 4,S.? 42 80 180 3SO

~ad SO 1.2,3,8 74 150 350 3200200 4,S,~ 400 8S0 19S0 l~.eSO300 6 660 1400 3100 29.000

ZLnc SO 1,2.3,8 180 380 8~0 3200200 4,5,? S?O 1200 2~50 8000300 6 800 ~?00 3B50 11,000

; Threshold Effects - ~all~y of ~e ~s~ sensi~ive individual
of ~he ~s~ sensitive

~el (I) - ~r~llity of SO ~rcent of ~e mos~ sensi~ive

Level (b) - ~=~alt~y of ~e aos~ sens1~ive lndtv~dual of
25~h ~rcen~le sens~tve

drainage area. ~e =drainage area ra~lo" (D~] used in ~e analysis

DA, - ~rban Area Contributln~ RunoffS~re~ Drainage Area Ups~re~ of Urban

~ is a ~easure of ~e l~a~ion of the ~ ~ea relative
of ~e receAvin9 s~re~.

The shading scheme used on the bars duplicates ~a~ used earlier An ~he
illus~ra~ive ex~pZe (PAdre ~-S), ~d iden~ifles the re~rrence inte~aZ for
each of ~he ~ar~e~ �oncentrations. For exile, Ans~re~ copper �oncen~ra-
tlons during s~o~ ~off ~riods An 9e~raphAc reglon Z, wA~ averaqe site
�onditions for copper �oncentrations An urban ~noff, ~d a D~ = X0, ere
pro~ec~ed to be as roll.s (aAddle pZo~, Fibre ?-6}.

£PA ~ - ~lent criterion As exceeded a~ a fre~en~ of
0.0~ year {- 50 ~es/year} or ~ou~ eve~ o~er s~o~ even~ on
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Figure 7-6. E:xceedance Frequency for Stream Target Concentration
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A �o~a~ison of ~he relative ~osition of the bars on fibres 7-6, 7-? and
7-8, is sufficient to indicate ~he co~parative sensitivity to u:b~ ~off
~11u~ d~scharges. Hoover, L~ ~s 4Zso desLr~le ~o decide where:
~£ven s~re~ effec~ �onstitutes a serious degree of ~aA~en~ of ~ aquatic

l~e beneficial use. ~ere ~e no fo~l ~Ade~tne8, and Ante~reta~i~n8
~a~ are eA~er ~re IAberal or ~re res=rAc~Ave ~ ~ose su~es~
~y be prefe~ed by ~ers ~al£n~ ~£~ specific s~re~ se~n~e. For
interrelation of ~he national scale screening ~alysAs~ ~e fol1~g
s~on bas~s has been used ~o £den~Afy ~e sA~ua~o~ ~ ~ urb~ ~off
~Akely ~o resu1~ An a va~er use "pr~l~-, (A.e.~ cause ~ ~cep~le de-
gree of use ~~),

~sho~d e~fe~e - (~ml~y of ~he ~e~ se~A~ve ~dAvid~
o~ ~e ~s~ sensitive s~cies) ~�~ ~re of~ ~ ~u= once

SA~AfAc~ ~alA~y - us~ ~e lover of ~he ~ ~eve~s (A.e.~
50 percen~ ~ali~y of ~e ~s~ sensitive species), ~r: ~e
often ~ ~u~ once e~ I0 ye~s on average.

Using ~ese ~idel~es for assessIn~ ~e ~currence of probl~
copper is ah~ ~o be ~he ~ si~ni~ican~ of ~e ~ree hea~ ~als con-
sis~en~ly found in urb~ ~off a~ elevated �oncentration levels. ~ere site
concenmra~ions are a~ ~e high r~e of ~se~ed urb~ si~e �onditions, prob-
le~ are e~ec~ed in all 9~9raphic re~ions a~ a D~ - lO, and in all geo-
9raphic regions exce~ reglon g a~ D~ as high as 100. ~ si~e
concentrations ~e An ~e average r~ge of obse~ �ondl~ions, problem

D~ - 10). ~en site copper �oncentrations ~e An ~e lower range of
obse~ed s~e �onditions, probl~ sit.tArns ~e tes~rAct~ to g~raphAc
re~Aons 2 ~d 3 at low D~. ~ey are ~rfAnal (sA~A~Acant ~r~alAty once
eve~ 5 ye~s) bu~ re.An a problea accordAng to ~e definition adopt~.
~rgA~I~ a~r~utAon As used here, because the ~te severe deqree of
si~ific~t ~r~ali~y (~s~ sensiti~ ~dividual of 2Sth ~e~centAle sensitive
species) is indicated by ~e ~alysls vir~u~ly never ~o ~.

Thus, copper discharges in ~b~ ~ff are indicated to represent a signif-
ic~ threa~ ~o a~a~ic life use ~ re~ions 2 ~d 3 (sou~eas~ and
Coast) ~der a~s~ all ~ss~ili~/es ~or urb~ si~e ~off ~1i~. ~n =e-
9Aon 1 (no~eas~), p~oble~ ~uld ~ ~ec~ed a~ .all but ~e 1~er r~ge
si~e concentrations. In ~e ha~d va~e~ ~eas (~e~ions 4~ 5, 6, 7) ~roble~
a=e exa�ted only where si~e ~o~f ~li~ As ~ ~e high e~ of ~e range
of ~se~ed si~e medi~ �oncen~a~l~.

I~ s~uld be no~ed ~a~ ~e ~alMeis h~ been base~ on ~o~al �op~ concen-
trations An u~b~ ~o~t. Toxic e~fec~s ~e usuall~ �ons~d ~o be exe~
by ~he sol~le fore of ~he me~al, ~d EPA de~es ~ "active" ~rac~ion bas~
on a mild digestion which converts so~ o~ ~@ A~c~Ave particulates
softie fo~s, ~o accoun~ for ~ransfo~ions which ma~ oc~ An ~e natural
wa~er sys~m. Copper in u~b~ ~noft has a ~yplcal softie fraction of
~u~ 50 percent, and ~e active fraction ~uld ~herefore ~all s~ewhere
between 50 and lO0 percen~ ot ~e ~o~al concentration used ~ ~e
~e analMsis has been pe~fo~ed using ~e ~o~al fraction, since ad~a~e

7-18
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" Control msasurea which produce reductions J.~ copper discharges
to receiving va~ers could be expected to result in

£~s 8ignific~l~ grea~er par~i~la~ fraction.

toper 1~ accordingly ~ugge~ed ~o be ~ effec~£~ ~ca~o~ for
metal~ ~ urb~ ~o~ ~ela~Ave ~ a~at/� IA~e. It ~9h~ ~ u~ a~ ~he
~o~ 2o~ �on~o~ evaluations, ~A~e ~cA~Ac bloaaaaMe~

St should be ,oted tha~ ~nAle ~dAa~e ~atet ~i~ ~ o~ lead ate not
a~ ~A~i~Ac~t a~ ~o~e ~ �op~t, the high p~Aculate ~tactAo,
~ould tewd to result ~ greater ac~latAon~ ~ ~e ~tte~ bed. TR£~ aspect
haa .or bee, ad~e~ged bM ~e ~ pt~t~ ~ ~Ac~t deCAl to ~att~
anM �~n~ on At~ ~tentLal ~A~A~Ac~ce.

~e results o2 ~e screenAng ~a~ysL8 s~Lzed by FL~e8 7-6 ~rouqh 7-8
are approx~te, ~cause ~ey are An~l~nc~ by ~e suAt~AA~y o~ ~e
~ica~ values ~o: stre~ and ~ofE flus ~ich ~re ~si~. ~is however
c~ be refined by ~e use of appropriate values ~ich �~ be ~veloped
readily avail~ie ~a bases, and ~us adjusted for local variations which
are ~o be expected, a second issue relative ~o the reii~ili~y o~ ~he pro-
]actions is ~he validity o~ ~e computations, given ~a~ ~e inpu~
are representative. This has been confi~d by a n~er of validation
dis~ssed in ~e ~ sup~Anq d~en~ referenced earlier, whi~ addresses

~e re~£nLng issue for evaluating ~e re~A~A~A~y of ~e ~ndAcatAon8 of
probl~ ~entAal pr~uced by ~e screening ~al~As As ~e reason~lenes8 of
~e An~e~A~en~ exposure concen~a~Aon levels~ which have been associated
wA~ var~o~ bAol~cal effects levels, ~d ~e ~Ade~es adopted for
dAs~ssAon, which de~e~ne vhe~er or no~ a probl~ As expected. ~Ale
ra~er ~en~us a~ ~As ~e, ~e infection avaAZ~le does p~ov~ suppor~.

~ oE ~e N~ pro~ects exerted a~tAc ~Afe ef2ec~s Ln s~em receiving
~off f~ ~nA~o~ed sires.

se~ were a==r~u=~le ~o ~L~a~ ~pac~s (s=re~ b~ scour
~d de~sL~Aon)    as op~s~ ~o che~cal

~ox,cL~F. Forpro~ect, hea~ meta~ �oncentrations An~e ~nAtor~ u~r~of2 s~es were ~£cal o2 ~e average for all urb~~e screening analysis results ~der ~ese conditions do
A~Aca~e ~e e~ecta~Aon of a

T~a, FL �onducted extensive bAoassa~ tests bu~ failed to sh~
any adverse effec: of va~er �ol~ concentrations of
An u~b~ ~no:f. ~e screening ~alys~s re~l~s presen~
PAdre 7-6 ~ndAca~e ~rgAnal problem conditions at I~ OAR
~As geographic region, k~ ~As pro~ec~ however, a~l ~nA~ored
sA~es sh~ hea~ metal concentrations signAfAc~tly l~r
~e low r~ge conditions used An ~he screenAnq ~alys~s.
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~-~e screenSng analysAs Ss repea~ed using st~e ccncen~r¯~ton|
representative of Tampa monitoring results, a proble~
As no~ predicted, even at DA~s lo~e: than A¯ probably the case
for th~a locatAon.

Because lakes provAde extended resAdence ti~es for pollutants, the
cant t~me scale for evaluating u~b~n z~noff Ampacts As at least aeasonal, and
usually annual or longer, ra~her than the storm event at¯Is used for 8trea~.s.
The screening methodology identified An Chapter 5, uses annual nutrient load¯
to assess the ~endency for development of undesir&ble eutrophication effects.

Figure ?-9 illustrates the effec~ of urban runoff on average lake phosphorus
concentration. The very sAgr~LfAcant ~fluence of are¯ ratio As evident. The
larger the urban area vhAch drains into ¯ lake of a given size, the greater
the annual loadZng, and the higher vail be the lake phosphorus concentration
and the eu~rophicatlon effec~ produced.

The phosphorus concentrations characteristic of the urban sates surrounding a
particular lake are also seen to be significant. The three bands aho~n re-
flect the range of PossAbAIAties0 based on the NUP~ data. The aa~e basis As
used to e¯tA~ate the phosphorus load¯ fro~ average urban sates and those at
the higher and l~er ends of ¯Ate �onditions, a8 ~as de¯crAbed for heavy
metals in the previous section. Xn thi¯ case~ because At is annual mas¯
loads which are of interest, sate median �oncentrations have been converted
to si~e nean values for use in ~he

Lake phosphorus �oncentrations are also influenced by the annual runoff
volu~e (annual precipitation and runoff coefficient). The result¯ illus-
trated are based on an annual rainfall of S0 inches and an ~verall average
runo~ coefficAen~ of 0.2. Plotted results may be scaled up or do~rn An pro-
portion to the ratio between local values for these para~eter¯ and those used
An the

Finally, the lake norpholo~y and hydrology influence the outc~me~ specific-
ally depth (H) an~ residence tans (~). This As reflected by the ~Adth of
each of the bands, ~hAch are based on ¯ range of values for H/: (I to 10)
estz~ated to be fairly typical for lakes An urban settings.

Zf an average lake phosphorus �oncen~ratlon of 20 ~g/l As used as a reference
concentration to assess the tendency for producing undesirable levels of
atA~ula~Aon, At is a~paren~ that only lakes ~Ath rather small area ratios are
likely to be unaffecte~ by urban r~noff nutrient discharges. Since the thA-ee
ban~s represen: dAf~eren~ concentration levels of phosphorus in urban
qualitative inferences may be dra~n concerning the beneficial use in.acts of
control activz~Zes. ~re de~aile~ ea~A~a~es nay of course be made by use of
the ~e’~hodolo~j-yvith sA~e

The salient feature of the situation, as generalized by ~the analysis
marized by Figure 7-9, As tha~ the problem potential of urban Z~AnOff for
lakes is quake site specific. The illustration considers only urban runoff
ioads~ in an actual a~ua~Aon0 all nutrAen~ sources (poAn~ and nonpoin~)
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V
0~o eigntfAcant dAfferences In An~erceptAon/retentlon of

~llut~t$ Is apparent for basins wi~ bare versus vegetated

Lrecharge surfaces. H~ever vegetation does ~partntl¥ help to
~intaAn AnfiltratAon rates normal for Me soll type.

Surface ,oli acc~ulatlons of prAori~y ~llu~nte An dual
purTose Ans~allatlons used for ~th recharge and recrea~£o~l

7
use ~arrants fur~er AnvestAga~ion to dete~Ane ~e~er such
practice creates ~accep~le heals tasks.
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URB~ RUNOFF CO~FROI~

This chapter au~r£zes ~he 2nfo~on develo~d by ~e ~nd~v~du~
pro3ec~ s~d~es re~ng to ~fo~ce chara�teristics of s~Z~�~ed t~ch-
n£ques for ~e �ontrol of urban ~off ~ality. ~e n~er of control
practices addressed here ~s �onsider~ly ~aller ~ ~e ~ray of
~nage=en~ practices suggested ~n prior studies ~d p~licat~ons. ~ks
not £ntended to exclude �ons~derat£on of o~er approac~s. H~ever~
tec~es discussed kn ~£s chapter ~y be taken as ~n ~ress£on of con-
trois considered by the agen�ies £nvolved to be ~tentially attta~ive ~d
ptac~�~le at localized p~nin~ leve~s. They represent ~e practices for
~h~c~ ~rfo~ce da~a ~ere obtained ~der ~e ~ pr~r~ a~ ~hich �~ be

~st of ~e ~ pro~ec~s provide in ~ir pro]~�~ r~rts a
analysis ~d evaluation of ~e �ontrols ~a~ were studied. Th~ r~r~s
avail~le ~rough ~ZS. In addition ~o ~is info~ion source, ~n ~alysls

all pro~ec~ s~udies. ~e objective was ~o provide ~ ove~iev and a generic
description of ~rfo~ce charac~eris~ics in a fo~ ~nsidered ~o
usefu~ for p~a~ing 8c~vi~ies. Thus, in addition ~o providing ~
da~ed s~ of pro~ec~ res~s, ~is chapter presents a 8~
results of applying ~nd~ys~s ~ol~les developed ~der ~e NU~ progr~.
Fur~er de~i~ on ~e foyer can ~ ~a~ned by re~erence ~o relevan~ prolec~
re~r~ doc~en~s~ a ~e �~prehensive deve~o~en~ of ~e 18~ter is provided
in separate ~ do~en~s (°~en~lon ~d ~drge Basins for ~n~ro~ of
Urban R~off ~ali~y’, and "S~ee~ ~weepln~ for Con~ol or Urban
~ali~y’).

~e ~s of �ontrol ~ec~l~es ~ch r,=eived *~*n~lon (to a ~r,~,r or
lesser degree) An ~e ~ pr~r~ �~ ~ gr~d ~o fo~ general

~tention Devices - ~ese include no~lly dr~ de~en~ion basins
¯ ~cally designed for ~off ~i~y �ontrol, no--fly ~
detention basins, dual pu~ost basins, over-slzed ~ain
~d

Recharge ~vlces - ~ese include Infil~ri~ion pi~8, ~enches,
and ~nds; open-bottom ~aller~es ~d ca%c~asins; and ~rous
pave~n~s.

Housekee~in~ Practices - ~ese are principally 8~ree~ 8weeplng,

basin �lewing, e~c.
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IX:I Washing~on, D.C. Burke We~ Basin 60/35
L~keridgs DFy Basin 49/4l
$~edvick l~81-Puz-pose 48/34
~estle~gh ~e~ Basin 41/45 -

2L2 N. Illinois ~e Ell~ ~e~ Basin 29/23
Hll L~s~n~ D~e~ ra~s D~ l,s£n 2/8Grace S~. N¯ ~e~ Bas~n 23/21

Grace S~. S" We~ ~asin 20/22Waverly H~lls We~ Basin 35/30
~3 ~ Arbor Pi~t-~ ~e~ Basin 6/6Traver ~e~ Basin 5/5

~ese are oversized s~o~ drains ins~81led ~1~ I~ret~ level. Inverts of
�ontrol sections are bel~ ~he general grads line~ so a ~nen~
maintained.                                                                   .

Or pa~ of ~e prior wolfe, ~d the residual Is re~ained until the nex~
I~o~ even~. This pat~e~ ~y or ~y not ~ ~d£fied by natural bile infl~s
d~rinq d~ vea~er de~nd~ng on ~e local

s~ud~es to ~ cap~le of highly effective ~rfo~nce in urban ~off
cations, as s~arized bel~. Al~ough ~rfo~ance characteristics of
individual basins ranged fr~ ~or to excellent, analysis sh~s ~ese differ-
ences ~o be a~r£bu~1e to the I£ze of the basin relative to ~e ~ec~ed
u~ban area and local I~o~ characteristics. Perfo~ance dl~a also indicate
tha~ in addition to removal of papillate fo~s or ~llu~an~l by led~en~a-
tion, I~e basins e~i~ s~l~ia1 reduc~ions in Io1~le
(sol~le phosphors, nitrate + n~ri~e n£~r~en). This is a~tr~uted to

biol~ical p~ocesses which are ~ed to rroceed ~n ~he ~mnen~ ~s~er
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There era s number of ways to characterize detention basin Perfoz~nance
pr£ma~ basis selected by ~ for do" .... ¯ ........ " The
cien~ on ~e basis ot ~he ~o~-~ ~-- ......... ¯
--, ............ -" ~*’"---- --,, r~--~.~.ov~=

load ~mpac~s on ~es), and �on~o~ w~ ~e cap.illUmes o~
analyl~l ~olo~ developed ~o provide a Pl~£ngolevel bali1 ~or el~-
~ing �o8~ene~it ~erence8 In size or applica~ion ~£~y

~ ~=o~ce should be expe¢~ ~o

~nc~e8 ........
/v~ ~81n vo£~ t me~ ~no~ voZ~

=as. The ~ basins used ~ ~e ~al"’s~8 a~ ...........

~e wide r~nge of relative bas~ 8~zes p~ov~d~ by ~8
apparen~ ~d Perforce £s seen ~ .............

durin9 ~e me~ s~o~ o~ ~ou~ 8ix ~s ~e medi~ se~lin vale

~.*~.,A ~een s~o~. The basins which e~it hi-h ~e~v-~ ...... " --’-
me~ s~o~ displacin~ only ~ou~ 10-e .............. ~he

...=m *n;Cn a~e on~y t roll fraction o~ ~he ~dian

~18 rationale is descried ~re co~le~el~ ~ ~he super=in ~P dec
on detention basins identified earl~--    ~ ..... ~

,,*~;~n9 ~a~a Is p~esen~ed~ ~d ~e basis
~o~ce P~o~ec~lons illus~a~ed beio~ is

Figure 8-1 p~esen~s a p~o~ec~ton oE ~vai ef~icien~ oE u~ban
~en~ion devices as a f~c~ion o~ basin size ~ela~ive ~o ~he con~u~ing
ca~c~en~ area ~d regional differences in ~ical ~ainEall

ican~ sol~le £~ac~ions in u=b~ ~of~. It applies fo~ the s~ci£ic basin
average dep~ ~d area ~noff coefficien~ ~dica~ed (which a~e fai=lF ~yplcal

~ indicated based on ~elev~ 1ocai values for ~he con~oiiin~

al~e~a~e approach fo~ characterizing ~=~o~nce of detention basins ~n-
cen~=a~e$ on ~e va~i~le characteristics o~ individuai s~o~ events ~d
~ese a~e ~dified by ~e de=en~ion device. A comparison o~ the ~ ~d
coefficien~ ot variation of basin inflow ~d discha=ge concen=~a=ions
vzdes a~e= measure of Pe=fo~ce of ~ u=b~ ~off de=en~ion device.
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Project No. Size ~atios Averaqe Mass ~emoval~ - All Monitored Storms (Percent}
and of

Site Storm~ pglA VB/V~ TSS ~ ~OO TP    SoI.P ~ ~2+~ T.~ T.~ T.Zn

~nsln9
Grace St. ~. 18 8.~S O.OS (-} 14

~nsinq
Grace St. S. 18 2.~7 0.17 32 3 (-)    12    2~ ?     1 (-}    2K (-)

Rnn
Pltt-k~ 6 1.86 0.52 ~2

Rnn
Traver 5 0.]0

Rnn
Svift Run 5 0.20 1.02     ~5     4     2     ]    29     19    ~     ¯ ~2 (-)

~n~ Island
Unqu8 8 0.08 ~.07     60     (~-7)    45     ¯ (-)    (-) - ~

~ashi~ton,
~estlei~h 32 0.05 5.31     81 ¯

~nsinq
~a~rly ~ills 29 0.04

~tes~ (-) l~lcates a~rent n~atl~e r~vals.

¯ IMitates ~llutant vas ~t mnitor~.
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cases a ve~ negative correlation) between ~Cs ~d s~o~ ~off
vol~e. ~Cs and s~o~ ~o~f ~n~ens~£es are al~ generally
uncorrela~ed [bu~ £n ~solated cases e~i~ a weak ~8~ve ~r-
relation). ~e ~pl~ca~on of ~hese f£nd£ng8
ences in �oncentrations ~en swep~ and
vail be largely ~af~ec~ed ~ ~e sAze of ~e s~om dur~g ~e
monA~orin~ ~£ods. ~cause of ~As Ande~ndence
cen~ra~Aon ~d vol~, e~ec~s o~ ~eep£ng on ~s vail also
£ndLca~e effects on ~s8 ~11u~ 1~d8.

~s for s~op~Ac events on ~Lred basLns are,
signAfAc~ly ~rrela~ed or ~ s~ cases ~e wetly �orrela~ed~
h~ever, over ~e longer ~ (e.g., mean, fre~en~ dAs~u-
¯ Aon, e~�.), ~ere ~e no si~AfA�~t dAfferences ~en ~e
dAs~r~u~Aon of ~Cs of ~Ared basAns. ~ese
basAns a~e Ande~nden~ from s~o~ ~ s$o~
sons ~veen basins s~uld not ~ a~p~ed ~s~ng synoptic
events, bu~ ~e basins do have s~lar s~a~Is~tcal
an~ ~us c~ ~ considered

To evaluate ~e e~fec~veness of s~ree~ ~eeptn~, a ser~es o~ b~var£a~e plots
were �ons~�~ed for p:o~ec~s us~nq ~e serial basin
median ~s for s~p~ ~d ~svep~ ~nd~ons fo~ ~e data
plo~s. B~var~e plo~s are presented in F~qure ~-5 for
and Pb �oncentrations, res~�~vely. ~ch plo~ �ont~£ns
conditions for ~ul~ple pro~ec~ 8~tes. ~e ass~p~on
~a~ a large enough da~a base was ~llec~ed to negate ~y t~poral
such as seasonal, land use �ondA~Aons~ ~kAng pa~e~s, and o~er ~ss~le
factors (as noted earlAer, s~o~ vol~e and ~n~ens1~y effects are no~
~lieved to be sA~nAfAc~). ~ng ~e bAvarAa~e
~a~, for ~e NU~ da~a, ~e ~dA~ �oncentra~Aons are as IAkely to be
Ancreased as decreased by s~ree~ ~epAn~. ~er, s~ree~ ~eepAn~ never
pr~uced a drm~Ac (e.g. ~ )50 ~rcen~) reduc~Aon
loads).

S~ree~ ~eepAng ~r~omnce, as ~as~ed by ~e ~rcen~ chan~e An ~e site
~dA~ ~, for selected ~ sites ~s ~raphAcally dAsplaMed An
The results are for fare �ons~A~uen~ (TSS, COD~ ~, T~ ~d
~AonwAde). For each si~e, ~e ~A~ ~ As based
10 and 60 events, v~ 30 events t~Acal. Based on PAdre 8-6 a n~r of
~r~ obse~a~Aons ~e evAden~.

Perfo~nce as ~as~ ~ ~e An sA~e ~dA~ ~ As hAghly
v~A~le.

- ~ere reduc~Aons ~ ~ey ~enerally ~r for all

- ~educ~ons never exceed SO
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receiving water ~dies a~r~u~le ~o u~ ~off dischirges~ ~d exerting
~e effectiveness of ~on~rol prac~Aces £n r~vAng ~e pollutants found An
urban ~noff. ThAs chapter s~arAzes ~’s �onclusion rela~ng ~o ~ese
Assues and As based on ~e results presented An ~apters 6~ 7, and 8 of
re~r~. ConclusAons reached by ~e AndAvAd~l ~ pro~ec~s are also pre-
sented ¯ o fur~,er sup~r~ ~e results of ~ ~onaZ level analysAs.

U~ R~OPF

~neral

Field ~nitor~ng was conducted to characterize urban ~noff fl~s ~d ~l-
lu~an~ concentrations. Th~s was done for a variety of pollutants at a s~-
s~an~ial n~r of si~es distributed ~rou~hout ~e �oun~. ~e
da~a represen~ a cross-section ~f regional �l~ol~7, land use ~s,
slo~s, and so~l �ondi~ions and ~ereby provide a basis for £den~tfyin~ ~-
te~s of s~lar~es or d~fferences and testing ~e~r 8~tf~cance.

U~an ~noff flus ~d �oneen~ration8 of ~n~nan~8 are ~l~e vari~le.
~r~ence sh~s ~at substantial variations ~r ~n a pa~cular eve~
and fro~ one even~ to ~ n~ a~ a pa~lar s~t~. ~e ~ ~he h~gh var~-
~l~y of urban ~off, ~ ~ar~e n~er of s~tes and s~o~ events wers
tored~ and a s~at~s~cal approach ~as ~ed to ~nalyze ~e da~a. Procedures
are ava~l~le for charac~er~z~n~ variable da~a vi~ou~ re~r~ng knowledge of
or existence of any u~erly~n~ pr~l£ty d~s~rtbu~lon (nonpar~e~r~�
s~a~s~cal procedures). ~ver, ~here a s~�~f~c ty~ of prob~l~ty
tr~bu~on ~s ~ to ex£st~ the knfo~£on ~n~en~ ~d ef~cSen~ of s~a- nt~s~cal ~alys~s £s e~ced. S~andard s~a~s~&cal procedures allied
propriety d~s~r~bu~Sons or fre~en~ of oc~ence to ~ ex~ned and
tested. Since ~e ~derly~ng ~str~u~£ons ~re demeaned ~o ~
represented by ~e 1~om1 d~str~bu~on, ~e 1~ (base e) tr~sfo~s of
urb~ ~off data ~re used ~n deveZop~ng ~e s~s~cal characterizations.

The event ~an �oncentration .(~C), defined as ~e to~al �onstS~uen~
d~schar~e d~v~ded by ~e ~o~al ~off vol~e, was chosen as ~e pr~ va~er
~al~y s~a~s~�. Zven~ ~an �oncentrations were ba~e~ on fl~
�o~pos~e s~p~es for eac~ event a~ each s~te in ~e accessible da~a base.
~Cs were chosen as ~he pr=a~ va~er ~ali~y characteristic subjected tO
de~ailed analys~s, even ~hough ~ ~s recognized ~a~ ~ss loadin~ character-
istics of urban ~noff (e.g., ~unds/acre for a s~cified ~e ~nte~al) ~s
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ultimately the relevant factor in many situations. The reason is that mass
loadings ate very strongly influenced by the amount of precipitation and
off. All other things being equal, local meterolofy creates Lmpor~ant
fersnces, and estimates of typical annual mass loads will be biased by the
size of ~onitored stem events. The most reliable basis for characterizing
annual or seasonal mass loads will be on ~he basis of FJ~C and eite-s~ecifAc
rainfall/r~nof f characteristics.

Establishing the fundamental distribution as lo~nor~al and the availability
of a sufficiently large population of FJ4Cs to provide reliability to the
statistics derived has yielded a number o~ benefits, Lncludin~ the ability to
provider

Concise su~m~riae of highly variable

o l~eaningful �onparison8 of results different sites, aven~8, etc.

Statements concerning frequency of occurrence. One can express
how often values w£11 be expected to exceed various magnitudes
of interest.

A more useful method of reportinq data than the use OE ranqesw
one which is less su~ect to misinterpretation

A framework for examining "trans~erabil£ty" of data in a quanti-
tative mdulner

Conclu,ion.

1. ~metals ~r, lead and zinc) are by far the ~ost pre-
valen~ riori~-~ollu~nt     s~i~uents found in u-~’~       ff. £nd-of.~.~.~
c~ncen~ra~ions exceed EPA ~zent wa~er~~teria and
va~e~ s~dards ~n m~zns~ances. So~e o~ ~he ~e~als are ~esen~ o~en
enou h ~d ~n hi h enou h concentrations ~o be~o~en~al ~hrea:s ~o bene-
ficial uses.

All 13 me~als on EPAs priority ~11u~an~ list were de~ect~ in urban
~off s~ples, ~d all but three a~ fre~encies of detection
th~ 10 percent. ~st o~ten detect~ ~nf the ~tals were �op~r, lead,
~d zinc, all o~ which were ~ound in at least 91 ~rcent of ~e

Metal concentrations In end~-pl~ urban ~noff s~ples (i.e., before
dilution by receiving water) exceeded EP~ water ~ality criteria ~d
dri~in~ water standards n~rous t~s. For exile, freshwater acute
criteria were exceeded bY copper concen~rations In 47 ~rcent of ~e
s~ples and by lead In 23 percent. Freshwater chronic exceed~ces were
co,on for lead (94 percent), �op~r (82 ~rcent), zinc (~7 percent), and
ca~ (48 percent). Regardin~ h~n ~oxici~, the ~st si~i~Acan~
~1lut~ts were lead and nlckel, ~d for h~ carcinogenesis, ~senic
and be~iii~. Lead concentrations vi~lated dri~in~ water criteria
7~ percent of ~he s~ples.

9-2

R0035781



R0035782









While the sPplicltion of the screenin! analysis to ~he Bellevue lnd Tempi
situations supports the lbsence of ¯ proble: situation in these cases,
also suggests ~-hat I significant nuliber of problem situations should be
expected.

Accordingly, it is concluded ~hst there are almost certainly site-
specific situations in which urbl~ runoff csuses sitnific¯nt t_~airient
of freshwater aquatic life uleil however, this is not ¯ tenerll, ubiqui-
~us situation. ~ pro~ec~ I~dd~es d~d no~ re~rt signif~can~ use
~a~ent problems associated ~£~ urban ~off, ~d the
lys£s suggests ~at ~ere are ~ny urban 8~ua~£ons ~ere problem8
~s nature should no~, ~n fact, ~

~ap~i~ion of ~rrent ~en~ ~llity crtter~l ~ ~er reflect use

Ip~ars ~o ~ I useful ¯re¯ for fu~er lnves~igi~ion.

uses ~ s~e ~eas of ~he coun~~es~ed to be ~he ~ost
~f~can~ of the ~hree.

Regional d£~ference~ £n ~ur~ace ~a~e~ ~rdnee~, ~£ch ha~ a e~ong influ-
ence on tox~c~, ~n conjunction w~ regional var~a~£on~ £n ~re~ ~.
Ind rl~nfa~ results ~ si~n~ficln~ d~fferencel in suicep~l~t~ ~o
verse ~pac~i ¯round ~e na~on.

~e sou~e~ and Gulf Coas~ re~ons ~ ~e �o~ are ~e ~st suscepti-
ble ¯ o a~at~c life effects due ~o hea~ ~al8, wi~ ~e no~eas~ also
I sensitive ares, ~ough 8~whit less 8o.

prevalent b~ a probl~ ~n ~re restricted cases. Cop~r d~scharges
~ba~ ~o~f are, 1n all bu~ ~e ~s~ ~avor~le cases, a
~reat to aquatic life uses in ~e sou~eas~ and Gulf Coas~
~e �oun~. In ~e no~eas~, problm ~uld ~ exacted only 1n :a~er
unfavor~le �onditions (large urban ~ea �on~r~u~on ~d high
cen~rat~ons). In ~e r~a£nder o~ ~e �ountry (and ~or ~e o~er
problems ~ould only ~ expected ~der ~t~e ~favor~le s~te �onditions.
These s~a~emen~s ire based on ~o~al ~81 �oncentration, ra~her
sol~le ~rac~on typically considered ~n ~xtc effects. ~erefo~e,
~ov¢ �onclusions :ay ~ �onse~attve, but it is ~l~eved ~at ref~e-
:en~s to �onsider ~e sol~le fraction ~uld no~ change ~e Inferences

Or an~c r~or~    llu~s in urban ~noff do
era1 ~hrea~ ~o freshwa~er~, not I ar ~o

Th~s conclusion Is based on l~ted de~a on ~he fre~en~ w£~ which or-
ganges are found ~n urba~ ~noff d~scharqes ~d meas~ed end-of-p~ con-
cen~ra~ons relative to p~shed toxic criteria. ~e ~usually h~gh
Pen~ach~orophenol concentration of 115 ~/1 resulted ~ ~e only
exceed¯rice of ~e or~ole~t~� criteria. ~is ~se~i~on and one
for chlordane exceeded ~e freshwater acute cr~er~a. Freshwater

~0035~86



chronic criteria exceedance$ wen observed for pen~ochlo~ophanol,
b£s    (2-.~:.hylhexyl) phlhala~e, Y-hexachloro~c$ohexane    (~nd~e)
a-endosul~, and chlo~e.

~e physical as~�~s of urban ~no~, e.~., erosion and scour, can
s£~£~£can~ cause o~ h~£~a~ d£s~on and can a~ec~ ~he ~e
~she~ present. Hoverer, ~h£s area ~as s~ud~ed only incidentally
several o~ ~he ~ro~ec~s ~der ~he ~ ~ro~ and ~e
s~udy ~s necessa~.

~e Me~ro~l~ Washington Co~�£1 of ~ve~n~s (~) ~ pro~ec~
d~d ~ ~alys~s of ~£sh d£vers£~y £n ~e Seneca Creek watershed, 20
nor~h~s~ o~ Washington, D.C. In ~h£s s~udy, specifi� changes ~n f~shew
diversi~y ~ere iden~£~ due ~o u~aniza~ion in some of ~he
~a~ersheds. Specifically, ~e n~r of fish s~c~es presen~ ~e reduc~
~d ~he ~s of s~�~es presen~ ch~q~ dr~a~£ca11y, e.g., env~ron-
men~ally sensitive species ~ere replac~ ~£~ ~re ~oleran~ s~�£es. For
exile, ~e Blac~ose Dace replaced ~e ~o~led S~lpin. ~ con-
clud~ ~ha~ ~e ch~ges ~n fish d£vers~y ~re due ~o h~a~ de,errors-
t£on caused by ~e physical as~c~s of u~ ~off.

~e Believe, Washington ~ pro~ec~ concluded ~ha~ habl~a~ changes
(s~re~ed s~ ~d sedimentation) had a ~re s£~£~£c~ ef~ec~
~lZu~an~ concentrations, for ~e chases pr~uced by urbanization.

Several pro~ec~s £den~t~£ed ~oss~ble problems ~n ~he sediments because o~

urb~ ~off. However, ~he ~ scud£es £n ~his a~ea were ~ew in n~e~
and ~%~ed %n scope~ and ~he ~indin~s mus~ be considered only ind£ca~£v~
of ~e need fo~ fu~che~ s~udy, ~a~%cula~iy as ~o lon~-~e~ ~m~ac~ .

~e Denver ~ p~o~ec~ ~o~d s/~LfLcan~ ~£eLes o~ cop~r, lead,
zinc, and ca~ £n river sediments. ~e Denver ~q/onal Council oE
~e~en~s £s concerned ~a~ du~ng perils of continuous 1~ fl~, lead
~y reach levels cap~le of adversely affecting ~ish.

~e Milwaukee ~ project re~ed ~he obse~a~ion oE elevated levels
hea~ ~als, par~icul~ly lead, ~ ~e sedan,s o~ a r~ver receiv~q

Col£fo~ bacteria are ~resen~ a~ h£~h levels in urban ~no~ and can
expected ~o exceed EPA wa~er ~ali~y criteria dur~n~ and £~edia~el~
after s~o~ events in mos~ rivers ~d s~re~.

Violations of ~he fecal colifo~ s~andard were re~ed by a n~e~ of
~ projects. In so~ insl~ces, high fecal colifo~ counts ~y no~
cause actual use ~pai~en~s due ~o ~he loca~ion o~ ~he urban
d~scha~e relative ~o sw~in~ areas ~d ~e degree of ~lu~ion or dis-
persal ~d ra~e oE die orE.

The use of colifo~s as an indica~o~ of heal~h risk when ~e so~e source
is urb~ ~off warrens fur~er Investigation.

9-8

R0035787



S. Domestic water su 1 s stems wL’r.h intakes located on stream, s Ln close
.... --_~.,-, =b ere encouraged to check

~u~an~s vh;ch have been
zn ~he o~ anic ca~e o .

$ix~y-~ee of a ~ssible 106 or~ics ~re dete~ed in ~r~
ples. ~e ~s~ �~only found orphic

was ~e plasticizer{~-e~y~hex~) ph~ha~a~e (22 ~rcen~), fo~d by ~e
@-hexachloro~clohexane (a-~HC) (20 ~rcen~). ~ ~ddL~on~l 11 org~Lc

were re~rte~ at f~e~enc~es ~en I0 and 20¯ ~stic/des, 3 phenols, 4 ~ly~�lAc a~tic8, ~d a single ~l~ena~ed
aliphatic.

~ eu~i~t/O~oble~s

~ indicate ~ha~ ~h~Aal use ’    ’

~e ~e ~/nsLg~nd ~ project Ln ~ssachusetts LdentLf/ed eutrophL-
ca~Lon as a ma~or proble: Ln ~e lake, ~ urb~ ~off ~Lng
con~rLbutor of ~he crL~Lcal nu~rLen~ phosphors. ~oLn~ source dLscharges
to the l~e have ~en eliminated a~st entirely. H~ever, An spate of
the ~a~ement ~ ~Ant sources, su~e~ data indicate ~hat ~he l~e has

t~phAc status of ~e lake has sh~ ~ change, ~.e., At As still �las-
sified as la~e ~so~roph~c-early eutrophi�. "S~s~Aal gr~h As pro-
~ec~ed An ~e ~sin, and ~ere As concern ~a~ ~e ~AnsA~nd will
~come ~re eutrophic. A pro~sed wa~er ~alA~y ~age~n% plan for
lake includea ~he ~e~Ave of reducAn~ ur~n ~noff ~llutan~ loads.

~e ~e George ~ pro~ect An g~ York State also identified AncreasLn~
eutrophication as a ~en~Aal problem ~f ~ent develo~en~ ~rends con-
~nue. ~ke ~orge As no~ �lassLfAed as eutrophic, but fr~ 19~4
algae pr~uc~Lon An ~e l~e increased l~arL~Acally. ~e ~orqe As a
~ long lake, ~d ~e l~ol~Lca; d~fferences ~veen the
sou~h basAns provAde evAdence of h~n A~�~. ~e ~re develo~d,
sou~e~ ~Aon of ~e l~e e~i~s l~er ~s~renc/es, l~r h~-
l~etAc dAssolved o~gen �oncentra~Aons, hAgher phosphors ~d chlor-
ophyll a �oncentrations, and a ~rend t~ard seasonal bl~ of blue-~resn
algae. ~hese d~fferences in va~er ~al~y ~nd~ca~ors are associated
higher levels of cultural activities (e.g., increased so~ces of phos-
phors) An ~e sou~e~ ~r~Aon of ~e l~e’s watershed, ~d �on~Anued
develo~en~ wall ~end to accentuate ~e differences.

~e ~e ~orge ~ pro~ec~ est~ted ~at ur~n ~noff fr~ develo~d
areas ~rren~ly ac~s for only 13.6 ~rcen~ of the ~nual phosphors
l~din~s ~c ~e ~orge as a whole. In �ontrast, develo~d areas con-
~r~u~e 28.9 ~rcen~ of ~he ~ual phosphors load ~o ~he ~ s~udy
areas a~ ~e sou~h end of the ~e. ~ese da~a illustrate ~he
can~ ~pac~ of urbaniza~Aon on phosphors loa68.
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The l~J~ scresning analysis suggests thst lakes £or which ~J~e contribu-
~ionl of ~b~ ~off ire I~f~�~ ~ relation ~ o~er non~tn~
sources (even in ~he ~sence of ~n~ so,ca disc~rges) ~e ~nd~ca~ed ~o
be highly suscep~le ~o eu~ph~ca~on ~d ~ ~ ~ff �on~ol
be v~r~t~’ ~ such

Collfo~ bacteria ~ischa~es in urban ~off have a s/~Af~ negative
im~ac~ on ~he recreational uses of l~es.

~e ~e ~insLg~nd ~ p~ect ~ ~ssachuse~ ~o~ ~a~ ba~e~Aal
~llu~on was widespread ~oughou~ ~he d~a~e bas~. In atl cases
vhe=e s~ples were ~aken, fecal �ol~fo~ ve~e ~ excess of 10,000 co~s

~s pro~e¢~ �oncluded ~a~ ~e h~gh fecal �olAfom �o~ ~ s~o~a~er
are due to sewage �ont~t~ ~hout ~e

~e no~e~ bas~, ~he high fec~ �o~fom �o~s ~ ~u~ ~o
~ sewage con~a~ion sources on ~r Faro Br~k. ~e ~ fr~
pto3ect suggest that ~t ~uld be ~vise to pe~t ~dy ~ntact recreation

ic~t s~o~ events. ~e pro~ect �oncluded ~at d£sinfe~on ~t
s~om drains should be �o~der~ ~ ~e fu~e ~f ~e s~a~e

~e ~stic River ~ pro~ec~ in ~ssachuse~s fo~d v~ious ~e~ where
fecal �olifo~ co~t. w.r..x~rml~ h~gh in urb~ ,~o~,t.~. F.�,l
colifo~ levels of up to one million w~ ~ average of 178,000/100
were Eeco~d~ ~n Sweetener Brook~ ~ ~r~u~ ~o Hys~lc R~r~ durin~
ve~ vea~er. These h~gh fecal �ol~om levels were s~i~ica11y a~r~-
u~ed ~o ~ole overflows. Fecal �ol~om levels ~ve ~e class 8 ~ecal
�ol~fo~ s~dard of 200 ~ 100 ~1 were fo~d ~ approx~ely
of ~he s~ples ~es~ed ~ ~he upper ~d l~er for~ays o~ ~e Up~r
~e ~d occasionally near ~e 1~e’8 outlet. In addition, S~dy Beach,
a ~1£c ~ng area on Upper M~s~� ~ke, exceed~ ~e S~a~e fecal
col£fom criteria ~n July of 1982 and warnings ~ha~ sw~ng ~y be haz-
ardous to p~1£c heal~ were ~sted for several days. $t IS ~rtan~ tO
no~e ~ha~ se~a~e �ondOnation of surface va~ers is a ~o~ pr~lem
~e ~a~ershed. ~e pro~ec~ concluded ~a~ ~b~ ~off �on~r~u~es
~he bacteria load dur~n9 ~ ~a~her bu~, ~epara~vely, ~s auch less

Adverse effects of urban ~off in ~rine waters will be a hi~hl~ speci-
fic local si~ua~ion. ~u~h es~uarles and ~a~en~s were s~udled ~o
ve~ l~ed extent in ~RP, ~hey ~e not believed to be ~enera11~
~hrea~ened b~ urban ~noff, though s~ec~fic ~nstances ~ere use
~a~red or den~ed can be o£ si~ni£~�~t local ~d even regional import-
ance. Colifo~ bacterla ~resen~ in urban ~off is the pr~ ~ollutan~
of ccncern, causin~ direc~ impacts on shellfish ha~estin~ and beach
closure~.

9-I0
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Conclusions

1. Control measures selected a~ the local level ~or de~ailed
~e~lec~ed a s~on~ ~e~e~ence ~o~ de~en~on devices, sr.~ee~ svee~Ln~,
=echar~e devices. Zn~e~es~ was also sh~ An ~ass swale, and

S~ ~ projects ~ni~ored ~he ~rfo~ce of a ~al o~ 14 detention
devlce,. Five serrate p~o~ec~s �onducted Ln-dep~ s~uaLes o~
effectiveness oE s~ree~ .weeping on ~e ~n~1 o~ u~ ~off ~ait~.
A ~o~a1 of 17 separame s~udy calcines ~ tnvotved in ~is e~Eo~.
~ree ~ p~o~ec~s ex~ined ei~er ~e ~en~ta~ oE recharge devices
reduce discharges oE urban ~noff ~o surface wa~ers or ~he ~en~ial o~
~e practice ~o �on~a~e g~dwa~ers. W ~al oE ~2 separate
were covered ~ ~is e~fo~.

Gra.. swale, were s~u~i~ by ~ N~ p~e¢~. ~ ~ales ~ ex/s~in~
residen~ia1 areas, and one ex~r~n~a~ ~ale ~ns~�~ed ~ sere a ~n-
nercial pa~ktng io~ were

A n~er of ~ pro~ec~s indicated Ln~eres~ An ~1~ds for ~p~vinq
urb~ ~off ~a1~y a~ early s~ages of ~h~ p~r~. ~ly one

Various o~her ~a9e~n~ practices were identified as hav£ng ~al Ln~er-
es~ by And~vAdua~ ~ pro~ec~s, bu~ none o~ ~h~ was allocated ~he
nece,sa~ resource. ~o ~ put.ned ~o, ~An~ ~Ach ,llowe~ an .va~ua~on
o~ ~heAr ~A1A~y ~o �ontrol ~llu~Aon ~r~ urban ~no~. ~na~e~en~
practices in ~le ca~e~ Included u~ housekeeping (e.9.~
progr~s, catch basin �1e~9~ ~ ord~n~ces) and p~llc in~o~on

2. Detention basins are ca~le o~ ~rovid~n~ ve~ effective re~val of
lupines ~n urban runoff. So~ ~e des~ conce~ and ~he s~ze of
b~s~n ~n relation ~o ~he urban area se~ed have a critical ~nfluence on
~erfo~nce capillary.

we~ basins (desAqns which ~An~aAn a ~nen~ va~er p~) have ~he
qrea~es~ ~rEo~ce cap~A1A~Aes. Obse~d ~llu~ reduc~Aons var~
~ro= excellen~ ~o ve~ ~r An ~he basAns vhAch were ~nA~ored. However,
~hen basins are ade~a~ely s~zed, par~Acula~e r~vals ~n excess o~
90 percen~ {TSS~ lead] c~ ~ ob~aAned. PoZlu~ ~ ~A~Af~can~

65 percen~ for ~o~al P ~d approx~ely 50 ~rcen~ for BOD, COD, T~,
Cop~r, and Z~�. Results indicate ~at biol~ical processes which are
opera~l~ in ~e pe~nen~ ~I pr~uce sl~lfLcan~ reduc~ions (50
cen~ or more) ~n sol~le nu~rien~s, nitrate and sol~le phosphors.
These perfo~nce charac~eris~ic/ are lndica~ed ~ ~ ~he ~ analysis
resul~/ ~d conclusions reached by individual

D~ basins, (conven~ional s~o~a~er ~nagemen~ basins), which are de-
signeJ ~o a~enua~e peak ~noff ra~es and hence only ve~ briefly detain
portions of fl~ from ~he larger s~o~s, are indicated by ~ da~a ~o be
essen~ially ~neffec~ive for reducing ~llu~an~ loads.
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Dual-purpose basins (conventional dr~ basins vl~h ~odified outle~ struc-
tures which s~gn~�~ly ex~end detention t~) ~e suggested by
~ da~8 to provide effe~ve reductions ~n ~ban ~o~f loads. Per-
fo~ce ~y approach ~at of ~e~ ~nds~ ~ver, ~e add~ttonjl proc-

~n ~ese basins. ~s des~ ~ncept ~8 peCUliarly pr~s~ng
it represents a �o8~ effective approach to ~£n~ng fl~ control
r~off qual~y �ontrol ~d ~cause of ~e ~entkal for �onver~ng
existing �onventional 8to~a~er ~ag~nt ~nds.

~prox~ate costs of we~ ~nd desk.s are es~ed to ~ ~n ~e order
$500 ~o SlS00 ~r acre o~ urban ~ea se~ed, ~or onos~te
se~lng relatively ~all ~n areas, ~d ~u~ $100 ~o $250 ~r acre
~an area for off-s~te applications se~ng relatively large
areas. The �osts reflec~ presen~ value ~s which ~�lude ~th
tal and o~rJ~kng costs. ~e difference ~s due to an econony o~ scale
aasoc~a~e~ ~ large baa~n vol~s. The r~ge re~lec~s d~erences
s~ze requ~re~ ~o pr~uce paniculate r~vals In ~e order o~ S0
or 90 ~rcen~. ~nual �osts are es~ed 8~ $60 ~o $1~5, ~d $10
$25 ~es~�~tvely.

~Devtces are ca ~le of rovLd~n ve effective ~n~rol of
~~u~an~ d~sch~o surface va~ers. Al~h~con~nued ~
~o~ is ~arra~e~rese~ evidence does no~ ~ng~ca~e ~at sl
grcund~’ater condemnation wi11 resul~ from ~is ~rac~ice.

Bo~ individual pro~ec% results ~d ~ acreening ~alyses indicate
ade~ately 8ize~ recharge devices are cap~le of providing high levels
reduction ~n d~rec~ discharges o~ ~ban ~off ~o 8~face ~ater8. The
level of ~r~o~ce will de~nd on ~ ~e 8~ze of ~e ~i~ and
soil

Appl~ca~ion ~11 ~ restri�ted ~ ~eas where �onditions are favor~le.
~il ~e, dep~ ~o gro~dwa~er, land slo~8, and prox~t~ of wa~er
supply wells will all ~fluence ~e appropriateness of ~is �ontrol

Surface acc~la~ons wh£ch resul~ fr~ ~he h~gh effic~en~ of 8oi18 to
ze~ain ~llu~s, ~ges~ f~er a~ten~on in applications ~ere dual
p~se recharge ~eas a18o sere as recreational f~elds or playgro~

S~ree~ swe~ Lneffe~Lve as 8 ~ec~L ¯ for    rovin ~e

�ontrol ~llu~s Ln ~ban ~off. Fo~ of ~ese pro~ec~s concluded

which had prono~ce~ ve~ ~d d~ seasons, ~l~eved %-,,~ ~u~plng ~uSt
prior ~o the rainy season ~id ~r~uce s~e ~nef~ In te~s of reduced
~llution in ~b~ ~off.
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A larqa data base on ~he quality of urban runoff free street
~es~ 8~e8 w~s ob~a~ne~. A~ tO s~udy s~es 8e~ec~ed ~or
sis, a ~o~a~ of 381 sto~ even~8 ~ere ~n£~ored ~der �on~ro~ �ondLtLon8~

~on8 were ~n effect. ~a~e~8 o~ ~hese ~a ~nd£ca~ed
�~ reductions ~n ~u~ ~ncen~a~£o~ ~ ~b~ ~ff ~ere
by 8~ree~ 8~ep~g.

~ere ~y be spec£al cases ~ ~hLch 8treat �~e~Lng app~£~
locations or t~es of ye~ ~uld provide ~ovem~ts
~al£ty. So~ exiles ~at have been suggestS, ~ough
by ~e ~U~ pr~r~, include ~ri~8 following sn~ ~ or

Grass swales �~ ~rovtde ~derage £mprovemen~s tn urban ~off
Ves~ conditions a~e im~r~. ~di~ional s~ud~ could si~n~fican~l~
e~ance ~he ~erfo~co ca~£e8 o~ swa~e~

Co~en~ra~ton reductions of ~u~ 50 percen~ for heaw
25 percen~ for COD, n~rato, and ~n~a were obse~ed
swales s~udted. Ho~eve~ ~e ~ale ~as £noffec~Lve ~n reducing
~ra~ons of organi� n~r~en, phospho~s~ or bacterial species.
o~er ~a~e8 s~ud~ fa~led ~ de~nstrato ~y ~a~y ~ov~8

Evalua~£on8 by ~e ~ p~oc~s £nvolv~ �oncluded~ however~
was ~ a~rac~vo ~n~rol ~ec~£~e ~hose ~r~o~ce �ould be
s~s~an~a~ly by application o~ app~pr~a~o design
~ona~ s~udy ~ develop such ~nfo~on was roco~nded.

~c~uded slope, vegetation ~ype
n~ce~ �ontrol of fl~ velocity ~d ~estdenco ~ime~ ~d enhancmnt
~nf~£~ra~on. ~o la~er factor �o~d pr~uce load reductions
~ ~ose ~nferr~ fr~ �oncentration ch~es and ef~ec~ reductions
~ose pollu~ species wh~ ~e no~ a~enua~ed by

~etlands are �onsidered ~o ~ a ~romts~n~ ~ec~l~e for �on~ol
~off ~al£~. However, ne£~er ~erfo~ance characteristics nor
characteristics in relation ~o ~rfo~ance ~ere developed b~ NU~.

Al~ough a n~er of pro~ec~s ~ndicaged ~n~eres~, only one ass~n~
monitoring ac~£v£~y ~o a welled. Th£s was a natural
passin~ ~ough i~ were ~�on~olled. Resul~s 8ugqes~
~rove ~ali~, bu~ ~e ~nves~Iga~ion ~aJ no~ ade~a~e

~o ~is �ontrol ~ec~i~e ~uld ~ useEul, ~d should ~clude
such a8 ~e need foe ~in~en~ce harassing ~ pEeven~ cons~i~uenE

9-14
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

~.’q"~ WASHINGTON. D.C. 20460

HonorabSe AJbe~ Gore
Pre~K~ent of the .~,mate
Wa~hlngtor=, D.C. 20515

Dear Mr. Pm~::lent:

A~ required by ~=~tion 305(b) of the Federal Water Pollution (~ontn:d Act, I am tran~,nitting to the
(~ongre~ the 1992 Nabonal Water Quality Inventor/Report. Th~ biennial tt~K:~rt i.t the ninth in a ~
of natK>r~al wate~ quality a$~e~nenL~ first pubhdled by tt~e U.$. Erwironmental Protection Agency (EPA)
in ! 975 and biennially ~im:e | 976.

While thi~ report indicate~ that mo~t of the Nation’s water~ are of good quality, it aim indi~te~ that
the rema=nin9 wate~ are impaired to varying degree~ Of a~,~d water, a rna~x~ty are repotted to be
supporbn<j the benefioal u~e~ for wh~h they have been (k.,~:jnated by the State~, but a ~Jnif~:ant numb~
are noL State~ repo~ted that the~e u~.~, such a~ dnnkin9 water supply, ~wimming, and the Wop,a:jatJon
of aquat~ Ide were supported in 62 percent of m.r, eu, ed nv~ mite~, 56 pe~ent of au~eu~d lake acre~ and
68 percent o~ ~ e~tuanne ~:luare mile~. However, State~ report that they ¢on~Jer ~ of the~
wate~ threatened be¢au~e they could become impaired if pollution control K’tJom are not taken.

Ac¢ord=n9 to the $tate~, the most commonly reported ptobterm in impaired wate~ are from m;mpolnt
~Jrce~ (~h m nJnotf from agricultural land~). Pollutan~ include nuttienL~, ~ltaOon, pathogem, and
metal~. Agriculture i~ me leading mun:e of po~lut~n in river~ and lake~ and rank= in the top thee ~
in e~Jatk~

We = a Nation have made important stride~ toward cleaning up Amed~’$ watenNay~, ),et 40 per~.ent
of our ~ lake~ and e~tuarle$ are still not suitab4e tot f~hing and ~wimming. The Administration has ¯
propo~d for fundamental change~ to me Clean Water Act that will address the last remaining ~K)urces of
po~lutk>n at ¯ redu<ed ¢o~t to the Nation. The Wopo~,,d reform would ¢o~t $30 billion le~ per year than
the turret law. In addition, it would allow mote flexibility in controlling pollution in way~ that work best
for each local/. We look forward to wod~ing with (~orKJre~ to adopt the Administration’5 ptopor=tL
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~ ~; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

~ ~j~
WASHINGTON, D.C. 20460

Honorable Thorn~ $. Foley
Speaker of the Hou~ of

Representativ~
Washington, D.C. 20515

Dear Mr. Speaker.

As required by Section 30S(b) of the Federal Water Po~lutJo~ Control Act, I am transmitting to the 2
Congress the 1992 National Water Quali~ Inv~ntor~ Report. This biennial report is the ninth in a serJ~
of nabonal water quaht), assesr~Ttent~ first published by the U.S. ~.nvironrnental Pr~ec~Jon Ageno/(EPA)
in 1975 and biennially since 1976.

While this report indK.ates that most of the Nation’s waters are of good quali~, it also Indicates thlt
the remaining water~ are impaired to varying degrees. Of ~ w,~ters, a ma~3rit), are reported to be
supporting the beneficial uses for which they ~ been der~jnated by the States, but a ~gnific~nt numb~
are noL. States refx~ed U~t these u~, such as drinldng water supply, swimming, and the
of aquatic life v~re supported in 62 percent of as~.,~.sed river miles, 56 percent of ~ lake ac~s,
68 percent of a~se~:l estuanne square mi~. However, States report that they consider some of these
waters threatened bec~se they could become impaired if pollution control actk)ns are not

According to the States, the most commonly reported ~ in impaired waters are from nonpolntsources (such as runoH from agricultural lands). Pollutants include nutrlenL$, siltation, pathogens, Ind           ~-~

metals. Agriculture is the leading ~ource of pollution in river~ and lakes, and ranks in the top three ~

We as a N~tion h,we ~ important st~k,s toward cleaning up America’s WatL’~WayS, yet 40 percent
of our rive~, lakes, and estuaries are st~ll not suitable for fishing and swimming. The Administration has ¯
proposal for fun~rnent~ changes to the Clean Water Act that will ~:}dress the last remaining r~Jrces of
po~lubon at a reduced cost to the Natk)n. The proposed reform would cost $30 billion le~ per year than
the current law. In ~Idition, it would allow more fiexibili~ in controlling pollu0o~ in ways that wod( best
for each locality. We kx~ fo~,~rard to working with Congress to ~pt the Administra0on’s proposal.

n
Carol M. Brown~
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r--orty.o¢~ States also assessed assessed fo~ trophic status were
tzo~h~c status, which is assooated ol~Jotroph~ 35% were mesotrc~.
w~th nutnent enrichment, in 11,477 phtc, 32~ were eutzo~ic, 7.5%
of their lakes. Nutnent ennchment vv~re hype~’e~tn:)ph~�, ~ 8.5%
tencls to increase the Woport~ of were o~tropt~. Th~s inlorrnat~:~.~
lakes in the eulroph~ and hyper, may not be
eutrophic catego~es. These States bo~l lake (ondttK)ns because States
reported that ! 7% of the lakes they often assess lakes ~n response to ¯

Wob~n o¢ pub~ complaint o¢
because of thor easy
is hkely that more remote lakes -

Acid Effects on Lakes w~ich ~re p~ob~b~y ~.. impaired -
are underrepresonted in these

Increa~.s in lake acK~tty can rad~..~lly atte~ the cornmunib/of fish assessments.and plant sF~es ,n lakes and can mncrease the solubd~y of toxic sub-
stances and rn~m~ their adverse effKts. Tw’,~’lty.#our States teporlod Where Does ThisU~ r~ulLs O/ lake ac~ddicatK)n asses~neflt~. These States assessed pH

Pollution Come From?(a n~a~Jre of ac~d~,) at more than ~’,,800 lakes ¯nd �~ete~ted a threat
o~ ac~J,c cor~l~tions in 1,038 lakes (’15% of the assessed lakes). Most of Fo~ty-fh,,e States IdeflUf’K~�lU~e States that assessed acidK; cofld,tJons are located in the hk)rtheast, vidual sources degrading some

] 1 States idenufmd sources of ~�~tic conditions. States in the (Appendix B, TablehK)rth~a~t attnbuted most of their acid lake ¢orK:ldmc~S to acKJ depot-
ind~4dual State data). These SLltest,on from acidic rain, log, o¢ dry depo~boct ~n co~junct~ w~th natural reported that ~J~culture ~

cOnditk)ns that limit ¯ lake’s cal::~crty to neutrahze aods. Only Iwo more lake acres than any cRherStates, Tennessee and Alabama, reported that acid mine drayage
source. Thu~/-eight States foundresulted in aodK; lake conditk)ns. U~at agrk:ulture contributes to the~

_ .... imp¯ire’refit of
or 56% of the impaired lake acres in
the 45 States relx~ng sources
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t̄hreat to the ~urvival o/these houri-
tiful waters.

Percent of Assessed Great Lakes Shore Miles
Impaired by Sources of Pollution

Total estuaries. 36,890 ~luare rrdtes
Total asses.~,~ = 27,227 square ~

Total

I 1

0     10     20     ~0     40     .~0
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Do Our Estuaries What Is Polluting
Support Uses? Our Estuaries?

TwentyAnve coastal States as- States repo~ that the
se~l roughly three.quarte~ o~ the �ommon causes ol nonsupport
Nahen’s total estuar~ne wate~ in de~gnated uses in ou~
! 992. Of the~:, S6% were found to es~uari~ are nutnents, ~fect~
|ulh/ support ck~,~’~ted uses. An .~.5% of the 8,.~72 impaired
add,tional 12% at~ fully s~Jppott~ n~iel,; Idlovv~ by J~l~je~s,
us¢~ but are threatened and (ouicl fect~g 42%; organic
become impa~recl d po~lutKx~ cc~- and resulting low levels o~
Uol act~ans are not taken. Twenty. oxygen, affecting 34%; and s~t.
thre~ percent o~ assessed estuanne abort, Mfecting 12% (see ~
~lua~ miles parbal~y suplx~t uses, 12). Pathogen contamin~n is
and the rema~n~:j 9% do no~ sup- ~ fo~ the ~ ~



Percent of Assessed Estuary S.quare Miles a rap~d rate. Oea~y we can no
Impaired by Sources of PolluUon k~er ~n~e that the oceans can
(8,3O3 as~s~*d esmar~e sq~we m~s ~

P’o~tion Sources Tot~ ocean shoce = $6,121 miles

r- _
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The Clean Lakes Program ~stm’ation measures a~
in.emended to reduce existing(PA’s Clean Lakes Program pro-
po~tutK)n Woblerns. Exarnl:desv~les Fed~al funds to help States
i~-lake restoratk~n measur~carry out d~agnostk: studies o/lake
include harvesting aquaticproblems, de~errnine n~:essary Wo-
v~,~,=d~, dredgin9 sed~t,~ect~o~ and resto~abon rn~a~res,
adding chemicals to pce<:ipita~e
nutrients out o/the wate~rnon~to~ the long.term irnpac~ and
co/utah. Resto~atJon measure~effectrveness ol tho~e measures,
focus on restorirKj uses o/¯ lakeThe Clean Lakes Program pcovides
and may no( address thegrants for fo~" types o/�oop~atNe
o/the pollution,

Pollution �o~tro/lake Water Quality Asse~
deal with the souses o/pollut.menu strengthen State lake

rnana~,m~ent F-~xjrams and ants degrading lake water

imwove water qual~ in/otrna- ity or Uveatening to impair
bon. water quality. Contro~

iatc,y actions, and imp~,men~Ph=~ I I:~gnostk/r~adbaity tion o~ 8MPs to reduce non.Studies invest~ate the
of wa~er quality decline in ¯ point so~ces of Ix~utants.
pub~ly owned lake and deter.

Dudng the 1980s, most State~n~ne the most feasible proce.
Implemented chemic,d anddures fo~ contrc~ing po~lut~nU mechan~JI tnqake restcwation ~and restoring the ~ake.
s~es to control aqua~ ~ and

Phas~ II ~ im!~t
algae, in their 1992 S~’tlon ~0~1))

the restoratK)n and pollution repor~ t~e States report ¯ shift

Phase I study, n~iues and nonpoint source
to reduce poflutant loads respo~
~ f~ aqua[k: weed growth ~Phase III PostrestoraUo~
ak:jal blooms. Watershed manage.Monitoring Projects sponsor
merit plans ~rnultaneoudylong-term monitoring to verify mulbple sources o/pollutants, suchthe k.x’K:Je~ty and effecbvene~
a~ runoff ~ urbanized areas,o~ restorat~o~ and control mea-
cultural activities, and failing septi~sure~ iml:)~rnented during a

Phase II lxo~ect, systems ak>ng the lake shore.
A~<xxjh the States repo~ted that
the~ still use in-lake treatmentsManaging lake quality ofte~
(Figure ES-]8), the Statesrequires a combinatk)n of in-lake
that source controls are needed inrestoration measures ar~J po~lut~o~
additk)n to in-take treatments tocontrols, includir~j watershed man-

agement measu~s: restone L-ke water quality.
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The Waterbody System:
A Database of Water Quality Assessments

~ System ~S) as ~ .S~ate ~ polt~ i~N~airing full
¯ ~ma~y~j wate~ q~m/a~vnent each de,~c~tm wateCoodX.
,~ irVormation. The V~S trac~ me C~e a State entre ~e

r.alled watedx~lie~ $ta~e,.. Tempo- variety ol mmma~ rt, pot~

I ~ Ba~ Commis.Vom ~ ~ 30.S(~) wate~ qual~

! water wetlar~ Groat Lak~ shore, ncx~cmt source ~

The v~s p~ a ~ ~A ~na~ de~7~.d ~he W~S
way fo~ a Slate to track ¯ wide to facilitate analyses ol w’at~ quar~

its de~:~ated watettxxiie~ Data the WBS is to incksde

m~ated to fish ~ she#tea ccm- used on a variety of computer
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Rivers and Streams
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Rivers and Streams
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by Pollutants

s~’m~on
"

: Ma~ 0 10 20 30 40
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Lakes, Reservoirs, and Ponds L
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Estuaries and Ocean
Coastal Waters

R0035890



R0035891





b~cteria clo not ad~-s~ely impact aquabc l~e, such as ~Lsh and shel~sh. However, shellfish may a~"cumu~e kmct~
¯nd ~ses that cause human dbeases v,’he~ ingested. The~fore, oific~ab zesU~ shel~sh harv~in~ iu �omamt-
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Wetlands
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Ground Water Quality                /"



National Ground Water Withdrawals
by Water Use Category

account~ for ~ n

lotl Fresh Ground Water Ildrawals by Site

wat~ ~t~r~als

g~ wat~ ~t~r~als ~ ~t~
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Highest Priority Contamination Sources

Total

0~1 & Gas Brine Pits ~
3Land APpl~cation/Treatrnent ¯
2Salt Water Intrusion I
1I       I       I       I       I

o       lO      2o       30       4o

Number of States and Territories ReDoctJng ~
as one of Top 3 Pdoritl~

S~e ~uon 30~Kb) ~
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Are Pesticides Affecting
Ground Water Quality?
Case Study of the Delmarva Peninsula

The USGS beg~

235 ~ls a~ ~ ~ ~ ~te ~ ~ c~

~ ~t~ c~ ~ ~
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Fish Consumption Advisories in the United States

2

~ 1-10
!

199~ (se~ A~ r:. T~mble E-l, Jot ir*x:bv~lud S4d~e dau).
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The National Study of Chemical
Residues in Fish (NSCRF)

Natio~ 6~o~cumulaUon Study, toxk:ity, part~:ulady due to Inter.
was a one.time so’eem~g study a~tions
~ ~ ~A to de~emtne the To~

Diox~ Study, ¯ natio~v~ ir~estJ. ¯ I:~en~ Io~ ~ humm
gation o~ 2,],7,8-tetr~:hlorodibenzo. heath effe~

tiom of 2,],7,8-TCDO detected In ¯

h:~rtcl m fis~ tissue. EPA’s concern .~ ~ ~ of 403 poltc~nts

was the ~ reason lot conduct, furans, 10 po~.hlonnated biphen)~
ing the N.~RF. Add~Jona~, this (PCBs), 21 pest~ides/hed~k:les,
study was conducted in response to mercu~7, biphen~ and 12 other
a IX,~don from the Envimnmen~ onjanic compound.

committed to conducting a fish w~re collected at each gte. A~ most
contaminant monitom~g sur, t.y o~ locations, both a c.ornpo~e sample
the occun~nce oi chlorinated
dibenzodioxins and dibenzofurans. (e.g., carp, ct~nnd ~ white
Fish and other aquatic biou sere as sucks) and a composite sample ~
sentJnets that ind~ate whether a Ixedato~y garnefish (e.g.,
s~JbStanc:es ar~ bio~curn~laOr~ and iarc~ ~ s~allmouth bass)
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mt~Uor~ Sources Associated with Shellfish
Only nitre SUtes identJfied spe- Harvesting Restrictions

chr~c sources contaminating shellfish (9 .~ates ~
wate~ w~th pathogens (Figure 7-4). U
The~ S~tes cited urban runoff ~nd l~o~k~Jon ~
ston’n sevve~ as the source of 14~ I Ishellfish h~rvest~n(j re$~riclJon$ (see

Uft~n Runofl/S~om~ Sewer~

Appendix E. Table E-6, for individual Municipal Discharges ~ 60

State info~nation). Municipal dis- Marinas ~ $1
charges caused bacterial contamina- Industrial Discharges I~1 40
tion at 60 sites, marinas impacted Oth~ Point Sources ~
51 sites, and industrial discharges
affected 40 sites. ~ Tan~ ~ 24

The EPA cannot draw firm CSOs ~11 l i I ~ I    ~ L j 6
natior~l conclusions from shellfish 0 20 40 60 80 100 120 1 40 160
r~stnct~ data because the S~tes Number of Restrict~o~$
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ch~) ~ 26% ~ i~
blls. C~al ~lutants (i~
c~t~ B~. pH, sus~ ~s,
t~ature, a~ ~1 and great)

~ 3% ~ ~ ~ fish

~ ~ 3~ ~ t~ fi~ kills. F~
~11 i~t~s ~ fail to ~

~ ~ ~ ~lu~n~ ~e

Number of Fish Kills Nationwide

~ 1-10
i 11-~
i 31-7o                              ,
~ >~
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¯ ~ethoo~ fo~

Total Wate~ Affe~ed
b~ Toxic Pollu~n~     to~
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Individual State Summaries                       ~’
This section prov~les individual use the same rr~hod to meau~’e However, txogress is I~

t~ S~tes, T~t~s, ~t~te ~ s~s ~t ~h u~ ~t ~ ~ ~

t~ ~ are ~at~ ~ ~ n~ ~ ~ S~ ~ ~ ~1~ ~, ~~ ~.

2
4

4
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Alabama                               ~.,

30S(b) ~ c~

_         _         --

~rams to ~ss~u~s

~nt ~
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C:ha~er rugm Incl~v~___~ S~te Summaries 103

0

Alaska
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104 Chapt~’ £ig~t ~ Stat~

American Samoa
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Arkansas

Fo~ a co~, o~ the Ad~ansas 1992 19~2 Water Quality Assessment

~rlms to
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R0035960



0
Colorado

(~3) 692-357S

Causes and Sourtes                                    Programs to Assess
Water Qualit~ andof Water Quality Impairments wal not be ¯tinned ~ ~lditional
Program Effecth~ness

~s a~e U~ mc~ common point source �onU’�~ ¯t re~sor~ale
pollu~t identsfied in Colom~ ~ ~ levels. Color+do’s nonpolnt in Color+do, 9,31S stre+m ml~

Agriculture and resou~e extra.kin and supports watershed programs rnonito~,d. AI least seven lakes ~
to resm~ wate~ quality and demon. Ioe~term mon~x~ Ixograms that~e the le~ling sowces ~ng
s4r¯te nonpoint sowce tmatmen~ sarr~e i~,nU Ind ot~ ~

munir.~ clisr.harges. Many ~ cab ground water prmection act contarr, nat~m. The Ground Water
(.~mate Bill 126). The Act will be Unit is addressing tJ~.e ~ byCok~’ado’s sha,ow, uncon6ned aqu~
~ted by the Cokxado clevelo~ng ¯ compre~.nsive g~snclfe~ a~e contaminated with nn~ates

Programs to Ccwrect ment o~ Healm v~ll monito~ ground rad~x~uclides, and ag~cultural
wate~ and the Cok~ado Extension chemicals. The State is cc~,,c1~gImpairments Service will conduct education additional data on agricultural

Water quality management in I~ograms. if monitoring reveals chemicais in ground wate~ under
Cokxado has evoh~ed from ¯ t~ch. gn~und water contamination, the several lxograms. In 1992, the State
nolo~,-~ased ~ into a ~ Commissioner o/Ag~cultu~e may sampled 100 we~ls in the Soum
gram Lhat relates specific contrcd cl~nate an agricultural manage. Ptatte River Valley. Pen’nanent we!ls
ac’,~s to water quality ~ merit a~ea and initiate a tiered will be established where ground
Program ~als focus on measurable apl~:~ach to so~ng the problem, water phil-ms are identified, fom~
iml:wovements o~ maintenance �~ The first tier consists �~ voluntary ing a statewide network. A Sectk~n
existSng water quality. The State is m~l:~’m~mtation �~ ~ manage- 319 nonpoint source (hIPS) c~ant
giving more attem~:~ to nonpomt ment pract~es (BMPs). if BMP suR~w~ additk~nal ground water
source ix~llution convols where it iml~m~mtat~on fails to correct U~ monitoring in agricultural a~eas. The
can be shown U~at s~eam star~art~ ground water pcoblem, manclatc~y p~gram will ~ ~
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Delaware                                             ~"



R0035964



~12 C~l~erF.~ ~~Summ~

District of Columbia
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Florida
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~ ¯ co~y �~ t~ H¯w~ 1992
1992 Water Quality Assessmen3~(b) ~ c~ ,,

~aii ~t ~ ~
~

--
C~an Wat~ ~ -- -- -- _
P.O. ~x 33~ ;~ ~ ~’ ~ l~ ~1~ ~~U~, ~ ~1 ~ 773 ~ 81~ S~ 3~ !~(~) ~

~ams to ~C~ ~ ~ ~rams to C~ Wat~ ~ali~ a~of Wat~ ~1~ Im~~ Im~i~ ~ram Eff~
~~ ~ ~’s wa~

~ ~ ~ ~ ~ ~ ~ S~te ~ ~A ~ ~

~, ~ ~ ~ c~ ~, t~ ~ ~ ~ ~te ~ a~ �~ ~

~t ~a ~ to~~

~ ~tu~l ~t~ ~ ~ m

~ c~

;
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Idaho

Fo~ a copy of the ~ 199~ 1992 Water Quality Assessment~O~(b) ~

- 21410 ~ Hi~ ~ ....
~te~ ~H
~. ID 837~
(~ 3~

Programs to AssessCauses and ~;mr~es          Programs to Corrt~t
Water Quality andof Water Quality Impairments Impairments
Program

Idaho’s ~rt~e water~ ~ nonl;m~ contains ~:N3roved best m4nag~      tu~s ormte amd k~,,stream mo~to~.
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Iowa
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Maine
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Maryland

Fo~ a �ol~ of the Maryland 1992 1992 Water Quality Assessment
305(b) repo~ contact:

1

Er~iro~rr~l ~ ZI.C~)~ ,,-" 77% ,~ 19q~,Cl~apeal~ Day ~ Slx, ei~l ~ ~ Z~2 ,~ProcJr~m ~ ~ 9|~

Balumom., MD 21224 vw~mm
(410) 631-3~,~0 "1"o~ ,~.~em 1oq~ ot m,~. m~..s. 27’,~ o~ t~M,,K~, m,~

Causes and Sources Programs Io Cormcl
of Water Quality Impairments Impairmenu man 95%) at ma~ wamq,,a~

Overall. Man/tancr$ surface In 1989. me ~ Usued ¯ ~h facm~es in ~ dunng me past

~c~ ~ con~umpuo~ c~ cer~n fish Maryland c~ to e~-v¯ted co~cc~ Programs to Assess
specm am re~u~ecl o~ proh~tecl in trat~ons of ck~u~ ~k’nt~l in sev. Water Quality and --

~ a~j~ ~ and k~v dissolv~ ~ldmss only two f~ ~ A s~’r~ing stratecj~ The ~oxygen conce~t~bons in lalu~s and Targeted Watershed Program was
~ Monitoring Prog~’am mon~orstidal emba),rnen~ The impacts affect implemented It ~ s~te~ to
water quality, sed~rn~t, ~water ~l~S, re~eational activities, �l~monstrate how art ~tera~,~,~-y
r~urces intensively to ~and i~’nit habitat for aquatic i:~ants approach ran Ipe u~ed to iOentify
nutrient bends in the Bay and cal-ar~J animals, arml soh~ water polhabon problems,
culate pollutant loads frothLocally high sedirr~flt ~ Nonl:~nt so~n;e ~ COntrol c~nt river sySte~r~, lfl 19~0,

rural and urban runoff, construction ~ ~’zorehne protecti~-I ~ dev~
r~l:~l bioa.ssessment i~l~lo~oi~actav~, natural ero~on, dreclg~j, oprn~t reguLat~.~.~ to rnl~,~enta-
almost 400 stream ~tes ~forest, and mining o~erabons. ~ o~ agricullur& ~ �orzstruction
the State. The Slate aL~o mod~,dOther State concerns include high BMPs to edu~atK~ai eflorl~. Efforts
its fish tissue ¯nd s~ellfish rno~1~-bactena levels found in all water to improve wa~tewater t~eatn~nt

types, tox~ co~taminants in se¢l~ plant perf~ U~:x~gh capital i~g programs to enl~l~e effiOe~’y
and ~oond to O~e ar~/r~.~l nee~

a~Jcl n’un~ ~ in west~n high ~ o/c~ (9~ater
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Massachusetts
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Mississippi                                 /~

!~ a co~y ol the Misu~pl~ 1992 1992 Water Quali~ ~ss~nt
)05(b) ~ ~

~rams to ~
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Missouri
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Montana

.J
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I
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Nebraska
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New Hampshire
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New Mexico

!
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Ohio

Fo~ ¯ �o~y of th~ Ohio 1992 1992 Water Quality Assessment
30.S(b) ~ c~

~ ~ ~,~27 ~ ~1~

C~ ~ 43228 ~ -- -- --
(614) 777~

~rams to
of Wat~ ~11~ Im~f~ im~~

~ram

~t~ ~ ~t
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Oklahoma
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0

Oregon
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Pennsylvania                                         /’~



0
Puerto Rico [,

copy o! the Pu~o RKo 1992 1992 Water Quafity Assessment
305(b) ~

~rams to ~~u~s a~ ~s ~rams to C~ Water ~li~ ~
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Rhode Island
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South Carolina

ro~ a cop/o~ th~ Sou~ Ca~.~ 1992 Water Qualit’~ ~s~t1992 305(b) ~

P~ram~ toCauses and ~ ~rams to C~ Water ~al~of Water Quali~ Im~n~ Im~i~ P~ram Eff~

S~te.
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V148 Cha~e~ E~jht

South Dakota L

For a c~ ~ ~e ~ Dako~ 1~2 Water Quali~ ~ss~nt
1992 305(b)

Enwron~t a~ ~tur~ ~ g],4~8 ~ -- II% ~ 14%
R~rc~

R~ 425

~rams
Cauls and ~u~ ~rams
of Water Quall~ Im~l~ Imp~ ~ram

~s~e ~h
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F~ a c~ ~ ~ Te~ ~2 30~b) I~2 Wat~ ~ali~ ~ss~nt

~rams to ~
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Utah                                  ~r,
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Vermont
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Virginia

Fo~ a copy o/the Wrcjinia 1992 1992 Water Quality Assessment305(b) repo~

~ ~.762 ~ 93% ~

2

Programs to AssessCauses and Sources Programs to Correct Water Qualityof Water Quality Impairments Impairments Program Effectiveness
Ek.vated �lens~t~ o~ fecal co~- The Vwc~n~a Water Contro~ V~ contracts the U.S,

tubal runoff, a~e the most common ronme~ C~al~ty) encourages venmes to mo~tot the Ches,Nx,~caus~ of Wni::~n~eflt in Vwgw’~’s wastewate~ treaU’n~t i~nts to B~ and its tributat~s. The U,~Srivers ~ sLreams, followed by met. im!:deme~t I~�>gical nutrient sam!~es nutnent~ ~t the failats. Nutm, nts and I~ ~re the most mmov~ (SNR), ¯ new cost-eflect~ f~m mlx~nes. The USGS increases

~ The most I:~’vate~t so~ces c~ Sar~tat~3n D~strict (HRSD)-York ~ evenL~ to ~ ~Lake imp,ain’nen~ are agm:u~tu~, Sevvag~ Treatment Ptant conductecl ~ s~lu~t k:xadu’~ into tl~ tk:Mtsih,~ulture, and ud3an ruflott/~torm ¯ fl.~-scai~ clen’K~strat~,! o~ the ~ cd’ ~ watersl’l~L~ NutnenLs are the dominant BNR procesa ciunng 1988 and 1989, vv~lt estwnate nument ~ to thecause o~ impain’nent m estuaries, vwth ¯ grant from the Wate~ Control Bay vv~ the nutne~ �~ata collectedtolk~q~l by Kepone and susfx,~Jed Board. The HRSD was granted a by t:~ USGS. The univ~t~ssol~s. Municipal and indu~tnal point publ~ clon’~ain patent fo~ the BNR ~ ~ andsources, infl31a<:e co~tamination, process, eflsunng U~at it wll be pa~arn~er~ at 27 statk~s inagriculture, runoff/storm sevve~ and tre~ avai~al:~e to omer munk~pali- rna~em o/the Chesal:~e B~,.

most estuanne waters in Virgillia.                                     ~ te~q3orai patterns c~
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~or a copy o~ ti~ W~ V’~gir~ 1992 1~2 Water Qualit / ~~nt
30~(b) ~

~e ~ Wat~ R~

Water ~11~

~ a~ ~

mini~ ~ ~
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~ a copy o~ the Wyom, ng 1992
19~2 Water Qualit7 Assessment30.~t)) repo~L c~t:

~h~ Bu~. 4th F~           ~ .....

(~7) 777.7~8

~rlms to ~C~s and ~es ~rams to C~ Wat~ ~ a~Water ~li~ Im~l~ Im~i~n~ ~~ Eff~~

~ altair, a~ ~ ~ ~e Ta~ ~e to ~ ~ c~ ~ ~c~t~ ~ ~o~ C~trat~s ~ ~ ~ ~ ~nt ~e ~ r~ ~~ ~ ~ ~

~ ~t~. a~ ra~ ~ T~ ~ce ~. C~- ~t~ ~ to ~ ~~ ~, i~t~ c~ ~ ~ ~ ~1 ~ ~ ~ ~ to ~s~

~ c~s~. In ~ ~ I~ ~ ~ a~ ~ ~e ~ C~, ~ S~te ~

~ ext~s~ im~i~ ~ ~
~ ~ ~h ~ ~

~~rc~ ~ im~i~t ~ ~
~ ~tur~ ~ ~

~e, ~ ~ ~t c~

~n~l d~
~e ~
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~ F~re Ground Water
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170 Cha~ Ten T~e

0
EPA’s ~t efl~ to ~1~ Implementation L

~e~t
a~ ~kli~ ~ c~ll~

grat~ wat~uahty~
~ ~int a~ ~nt ~rc~,        ~ Ca~i~ ~ ~th ~r~,

~ ~A fost~ a h~h ~ ~
to ~ ~sin~ planni~ a~h.

~t~ram c~t~ ~in a ~ S~tes c~u~t~ c~

~ram
~rce ma~n~

~t~. In
~sin (F~ure 1~1). A

di~r~ ~B f~ ~nt ~,

~l~s a~ ~, ~ ~ ~n’s P~ Wa~

fl~ ~&m ~it~ f~
~rem f~u~ ~ wat~
ra~ ~n

~s a~ c~~ ~ ~ ~al ~ ~ ~’S 3~ ~              "
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co.duct monitoring, and ~ NPD£.$ permit~ co~"urre’nHy t~
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P~gram also r~:e~,~s input from ¯ Louisiana,

Pan.hip f~ A~
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Overall Use Support in
the Great Lakes Shoreline

Not

I%

: 1~ I 4,4~ = 8~
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Trends in PCB Contamination in the Great Lakes

~ ~e t~ EPA ~n~ ~st u~s of PCBs in 1976. ~, the P2B
C~trat~s ~n f~ ~s~s~ ~II a~ c~c~at~s ~ to ~o~t

1970, ~ ~,n a~ ~t 1~0 hn~ lhe ~rget ~1 of 0.014 ~rt~ ~

~ 1983 &~ ~9~8 ~r, ~ I~’S ~l~ng conhn~ to ~.
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l:igu~ 1 I~ ~umm~r~-es ~
.~ Status of Remedial Action Plan (RAP) Development    statm of stage ~ and $t,~<je ~
,+ for Areas of Concem in the Great Lakes ~ubr~tms mrougn ~99~.

~ana~ement Plans

(LaMPs) are the next ~ o~ 9eo-

the Great Lake~ Water Quality1~ ~ 10 AgreemenL The United States
1~87 ~ prepahng the LaMP fo~ the Lake

Michigan Basin, which b co~tained
0 5 10 15 20 2.5 ]0 entirely in this countr),..&Jthough

impa~ from nutrienL~ and
umo~ized ammonia toxicity/

¯ ~ I ~ .~bm~ted mOst of the Wob~=.n~ m Lake[] S~ge II ~ ~ gan stem from toxi~ contaminant~
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Program’s point ~ource com.,~ sUat.

C~n~ ~
;

~ ~t ~f~-

~ ~t~ ~ ~ tt~

11.5). ~ ~at~ ~ u~ f~

~ ~ 4.7 ~ ~

~ ~ 1985 (F~ 11.10).

~ C~ke ~y ~ ~ 1.47

’

limi~ ~e 1989 ~ ~ ~
~ke ~ C~O ~

..



Because niVogen in is
Point Source Phosphorus Reduction Progress ~, water quality may no( be seen

~
Water Quality Trends and

,~ 10 Nuthent
CharacterizaUon

ReducUorl Bay wate~ quality
Goal data confirm the skjnifV..ant

o~ _ _ ~ .............. no, point source and mumcipa~

4 4.6.5 (1992) " - point source loads, as well as the

~" 2 reducing nitrogen Ioading~ These
.c trends are as follow~:

85 88 91 94 97 200( Phosphorus Trends

Year ¯ Total phosphorus levets in
Chesapeake Bay decreased by 16~sou~ Prog~ss<~U~e~Nu~en~.~oon~.~a~o~r.e~u~2.
be~ce~ 1984 and 1992.

F "
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¯ ~nff~cant downward U’e~ch in ident~l areas

~ in ~ u~ m~ o~. ~ tn~
~,nst~ (Ir~ t~ Su~ ~ Pa~p~o, M~thy,F~ts to t~ ~y B~) a~ ~ ~, WesL ~,

~ ~ ~Y)’ ~, = ~ as

f~ ~al ~ ~

~~ to ~at~

~ o~ c~

~ O~ T~ ~ ~t ~ ~~
~ to ~ m

m ~ ~u~ ~ ~x~ ~ ~ wa~
wat~ in ~ ~in~ ~ ~ ~ ~ ~ ~.
at~ ~ ~ ~ ~ ~

~ ~at~ in~. R~e ~

¯ ~ ~ to im~ wat~
Wat~ ~1~ C~~ ~h nu~t ~

~s ~11 i~
¯ Nu~sa~~s o~~
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representaUves. The confere~:e goal include general growth and
was to ouu,ne mon~tocmg obfectwes development, nonpo~ntthat wo~ld guide the development and natural habitat ~.of detailed hypothes~, and sam-
phr~j and analy~s i~ans. Conferer~e Growth and DevelopmentpartK~pants were led through a
of $tnactured exercises that focused Coastal populaL~on grow1~ and
(>n the overall co~ern$ dr~r~ the ck’velopment patterr~ d~s."upt natu-
r~ulatory/rno~ito~ng s~tem, ral pro(esses in coastal ecos~tem$
agreement o~ ¯ rnon~tonng philoso- and threaten both the ecok~ and
phy to~ th~ Bay, ¯nd determination econorn,c values of estuanes./ks we
of w~ich Bay re’sources w~e the ¯ppro~h the ),eat 2000, we must
most highly val~,~l. These exercises tmpro~ convent~;~l poliuti~
w~e lollowed by ¯ 0ecisK~malung ttoh ~ accelerate enforcement
process through w~,ch specifk: act*ons. Howev~, new stJ’ategies
mon~tonng ob~t,v~ were de~ required to so~ve the rno~

reflected rnan,~,~mt �~:~als, in9 pressure to deveto~ mrai

concerns. St~.l~ne ~ ~ten
Every estuary I~cJram in the strips veX’tat/on argJ e4iminates

NEP has ¯ ptYo4a: part~ipation ar~J wetlandg vvfl~ch eapos~ the land to
educat~,n component. Solutions to erosion. Increased s~limentaUoe in
po~lutm~ proteins are grounded in shallow wate~ chokes ueclen~,Re~
sc.~mUfic informatk~, but prote~.-~k~ grasses and threatens fish and she6.

I~rt~.ipabo¢l, IJ~ pubiK; gains gt~
ur~k.,rstandir~ of the estuary and its As ~ rt, places
problems, the will to ~ to solve etation with less pe~o~ surfaces
immediate p~,~ns, and the de~ (~uch as I~i~ng$, pa~ng
to be stewards of the ecosystem for ro,~), rainwater c~no~ seep sk~vly
the future~ into the ~1 and replenL~ ground

water. Instead, sto~n wa~er rum off
Priority Concems u~ irnr~-w~s sudac~
" pollutanU deposited from ~

and ck,~ the poflutant~ dimcUyTh~ pubti~ in partnership with into surface water. Wethout wet.soentJsts and government manag- lands and other vegetated areas, theers, faces enormous challenges corn-
land cannot filter 10~lut,mts from

projected to cot~tJnue in the coastal
estuarine waters, Looking ahead,zone well into t~e 21st century. We
our map:x" challerK:~e iswill need to manage this growth
hot, point sources ~ frommore effectively to protect our
populaUon growth and their

merit ,,reas that must be addressed
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VChaptw Tw~,,lve S4~’f,Ke W=te~ Monitonng and ~t ~ 213

0
Intergovemmental ¯ ~,n.~, ~ g
Task Force on ¯ ~nd Watt.
Monitoring Water

t~$ fr~

State ~

0
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~d ,,~,~ ~v ,~.~ th~ wat~ 305(b) Consistencyme~ u’~ ~t~ u~. ~s
Wo~gr~p~ ~ ~t~ ~ ~ to

Grant Gu~ance ~~ ~ ~ ~.

~M. ~ ~ ~ ~ �~ = Water MonR~

c~ ~u~; ~ ~, a~. N~ ~u~ a~

Moni~, ~te to Editm, Watw
M~it~, A~D ~553), ~I M
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Cha~er Twe~,e S,~face Water

Non~int S~e Contaminat~ S~iment
National MonitoHn9 S~at~
Pr~ram i~ ea~ 1~3, EPA ~ ~

EPA i~ ~~ ~ ~ C~minat~ ~t ~

~u~t t~ ~ ~ ~        ~t ~~.

WeBands ~onit~ ~ ~ ~ ~ ~

1975 ~ ~ ~ ~ W~- ~r.t~ ~ ~t ~
~ In~t~ (~ ~ 16). ~ ~ ~t~t ~ ~ ~
~A’s We~s ~ ~ ~ ~i~t c~mi~ ~ ~

E~-We~s P~ ~ ~- ~1 ~ ~e ~~
t~e ~ ~i ~ ~ ~. ~li~ a~u~e ~ ~

c~ ~pt~16~

~te ~ ~~ ~
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Volunteer Monitoring

~r~ ~he co~t~0 ~ ,~e What is EPA’s Role in~ea,n,~ abo~t *at~ ~,~ ,~
Volunt~r Monitoring?

~ ~t~’s wat~ ~ ~
~~ wat~ m ~ c~- ~ EPA ~ ~unt~

~ ox~ (~Uat~s, ~ Iimit~ lu~. EPA

~ afl~ wat~ ~. ~ ~ t~ ~s~e

10 EPA ~1

~ ~nt~ ~ to ~ f~ S~tes to
wat~ q~l,~ ~ ~ i~ in ~kes

n~ ~. v=~=~ ~, ~ ~at is ~e S~te’s Role
~ami~ ~ a~t ~ ~ in Volunt~r Monitodng?wat~ ~, ~ c~

c~U~ tO ~ ~ ~unt~
a~ ~ ~ ~ ~ Many ~

~ ~ ~ ~ ~- 1988, ~ly
~ t~hn~l
~1 a~s~e to ~nt~
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rr~ilonng groups,, In 1 ~92. )2 Thil ~pp<:irt ~y i~l~
States sup~ ~unt~ ~itu- f¢ full- u ~-tim ¢~n~

States +e ~+nni~ +t~ ~ a~i. Many ~nt~
~nit~ pr~rams, tn~te ~ ~rc~si~

~e than 985 s~am~ 4 ~
estuarm~, and 2,~ b~, ~, HOW Do Volunt~r
i~ ~lla~s in S=l~~ ionitodng P~rams~ram~. Wit~t ~t~, ~
S~tes c~ld ~l ~l~ ~ ~ Improve ~r
~ w~t~. Environment?
~o Pays f~ ~ f~ ~
Volunteer Monlt~? suite ~ ~nt c~~

am ~ ~h a v~ ~
~ate a~ ~ ~. In ~ $~1~ C~n~s
~, ~ic ~ ~ ~ S~am ~ram: I~
unt~ ~rams by ~ ~ Re~rces in Wl~t~
to ~ain a~ ~n~e ~t~ ~ ~ ~ g~
~uip~L a~ ~ ~ = 16 ~rent grips cu~
~ a~s. Ci~, c~n~, ~ ~in and ~nitm ~pt~
Tn~l ~~, S~te ~ and ~es in S~i~
a~ ~al ~ms (~h ~ t~ C~nty, Washington.
U.S. Pa~ ~e, ~ U.S. ~ ~k fm ~idence ~ ~lu~
~e, a~ ~ EPA) ~ ~u~ eros~n, and act~ties
t~ ~it~ ~rams ~1~ disrupt fish spa~i~
~ ~ gu~a~e a~ ~. ~t~ s~am~

Many ~luntm ~ ~
~e~ ~vate ~ ~ ~
t~, c~ate ~ ~
Oes, a~ ot~ ~ar~ ~t~
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Vo~.~te~-~ and counw, e~npk:~,

105 s~am ~st~at~ ~ ~ ~ ~ ~n a F~ral 1

~r~ ~ a~
~t l~ ~t~ ~ ~ ~ ~ ~te to =~lu~ inf~-

~ C~ S~ In C~ ~ V~ ~ M~
~a ~: ~fi~ ~ II~s

~ ~ 13 ~ ~ ~ ~ar, 270 ~t~
~s U~t~
~ C~ S~am m C~ ~ ~ ~ 1 SO ~k~ m Illi~
~ 3 ~a~ ~. ~ ~t~ V~t~ c~t ~ ~ wat~

V~t ~t~
~: ~ ~’s T~ U~: Rest~
~ ~ ~t~ FI~ H~t

~ ~ ~t~
~ ~ ~n~ (a ~    ~ ~t~ ~ c~a~
~ ~ wat~ tu~=~) a~ c~
~t~ ~m~ ~ 30 ~it~     m @ ~ ~pt~. T~ Unli~

S~te ~ ch~l a~
~ c~trat~s
~t~ ~m~ c~t~ ~ ~ ~ ~ ~ e~h ~ar. T~
unt~ V~unt~ a~ c~ ~hmit~
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C hal~ ef T w~,,~e

Great ~kes En~rofa~s Other Info~ation
~ Great ~k~ Nat~al Pr~ Clearinghouses

gram ~ice (GLN~) ~s ~ndiahr~q ~ Electronic BulleUn

(GLEF) to as~st ~nage~ a~ t~ h.
t~, a~ inl~ u~t~

n=cal ~taff in ~i~ strat~j~ to
~uce tox~ c~al ~i~s I~

wat~ q~hly

k~t~ ~J ~ G~’s da~ iHle-
~ ~ EPA f~ u~

grat~ ~ram is ~ing ~
s~tem to ~ t~hn~al s~ff to

~s, a~ (~ ~.
~ CO~ET

Groat ~kes mulh~ a~ ~ t~t~ ~tMt~ ~ ~n

~kes ~r~m ~ ~ GL[F ~ ~ ~e ~ ~e
~t ~t ~II ex~ ~th t~

~G~F~~

~ ~ [PA’~ ~e ~ I~~

(e.g., ~S, ~IS, FINDS) ~f~t~
in a ~at~ ~. ~y I~

~e= ~1~ ~ ~c~ m
t~ En~ ~. ~
~k~ En~mf~ ~ ~N ~ ~
hnt im~~ ~ ~ ~t~

~k~ P~.
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Point Source
Control Program

Treating Municipal     ~
Wastewater             ~

~ wa~t~at~ f~ ~ ~t~at~

~r~ wat~ ~l~at~. a~ st~ c~~,
wat~ ~. ~ anay ~ ~n~ $18
~t ~ ~ ~t~ ~ ~ ~t~

: ~ ~ ~ ~’s wa~

, ~ ~ a ~i~ ~ ~

f~e wat~ ~ ~, ~ ~

~e. ~ 1981 ~A a~ ~

~i~ ~a~t ~n~ to ~ c~~t

19~. ~ ~a~t ~ ~
at ~ 85% ~ ~1 k~ c~ ~t

~li~ ~ ~ ~ Wat~    ~
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¢onhnue to work on implementing several EPA guidance docurne~Ls
304(i) requirements. Approxi- and re4erenced in the TSD.
malely 80% of the ICSs required In October 1992, EPA con-
are 8n place as EPA-approved draft ducted a survey of the S0 States
or linal NPDES permits, and the District of Co~umb~ to

determine the extent of impleme~
Toxicity Testing tat.~n of who~ e~uent

0/VET) controls tot industrial and
Off March 9, ]984, EPA issued municipal point sources. ~ Distr~t

a po~s, desKjned to reduce ot of Columbia and 49 States are us~j
~ whok, effluent apwoach in per.ehmlnate loxes discharge and help

ache,re the objectives of the Act. mitring as part of the~r water.qu~
The "Policy for the Developmenl of try-based toxics �ontto~ pro~raa’n.
Water Quahty-Based Permit IJmita. Thirty.five States and the
tions tot Toxic Pollutants" (’49 FR required numerk: WET limits in
9016) clescnbed EPA’s integrated NPDES permits for indust~

toxics contro/wogram. The inte. municipal dischan:je~, while 14
grated program co¢~sisted of the States required monitodn9. Fo~

~ applicatK)n of both chemk’al- Slates and the District requi~l
- -~ specific and I:m:~x~.al meth. acute and chronic testing.

/ ods to address the discharge of
/ toxic   utan,,. Toth s The National
/ EP^  ssued Pretreatment

/ .~upport IJ~-um~’nt fur W~ter
/ Program
/ (7~/.)) guidance. FPA continued

/ contro~ program by re~sincj the National Pretreatrnent Program b
/ TSD in 1991 and by including to pro~ect POTWs and the eflviro~-

some aspects of the polK’), in ment horn the adverse impact that
NPDE$ recjulations at 40 CFR may occur when toxi~ hazardous,
122.44(d)(1) in June 1989. and concentrated conventional

Toxicity reduction evaluat~ot~s wastes are dischan:.~.,,d into sevv~
(’rREs) identify and implement what- systems from industrial souKes. To
ever actions are needed to reduce achieve this cjoal, the EPA has pro-
effluent toxicity to the les, ets speci- muk~ated national pretreatment
fled in the permit. TREs combine standards for pollutants that;
toxicity testing, chemical analy~s, (1) interfere with the operabon of
source invest~ations, and treat- POTVV, including interferer~ce with
ability studies to determine either its use or disposal of municipa/
the actual causatwe agents of efflu- sludge; or (2) pass through the
ent toxicity or the control methods POTW and contaminate the receiv-
that will reduce effluent toxicity, incj stream ot are otherwise incotn-
EPA is currently docurnenbn<j suc- patible with the operation of the
cessful "IREs conducted by permit- treatment works. In addition, the
tees, States, and EPA researche~. Wocjram is intended to imwove
Mer~xIs and procedures for opportunibes to recycle and reclaim
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This r~po~ has been r~viewed by ~e l:at~r %ality Office and app~ved
for ~bIIcatlon. t, ppr~val ~es not sl=nify that the contents r~cessarily
reflect ~e vle~s and policies of th( i:ater Quality Office, nor does
nentlon of trade names or conr~rcial products constitute endorle~ent or
mcmndati~ for use.
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¯ A co~ilatlon of abs[z’acts su~arl=tn~ articles from a variety 1
of technical publications constitutlnR the proble~ of u~

2drainage was developed by the Franklin Instltuta ~aearch
Laboratories. The present work Includes 599 abstracts of
documents published for the most part from July 1968 through
June 1970. The ~s~rac~s are classed In ~en sub-~oplc
ca~egorles and arranged alphabetically by author and n~ericslly
by abs~rac~ nu~er wl~hln each category. E~ch l~e~ Include~
a blbllosraphic cl~a~lon, ~ abs~rac~ and a se~ o£ Indexlnl
descrlp~ors ~d Iden~i£1ers. A c~ula~Ive
~he end o£ ~he vol~ provides ~he n~cessa~ access ~o indivldua~
~ncep~s. ~ author Ind~ ~d Jou~sl lls~ ar~ ~lso included.

~Is york was s~t~ed In ful£111m~n~ o£ Contrsc~
be~een ~h~ Federal ~a~er ~all~y A~Inis~ra~lon ~d

~ey Words: S~o~ r~of£, urb~Izstlon, drain~e syst~s, o~rfl~
r~lnfall-~off rela~io~hips, o~ere, sewage ~rea~en~, vo~er

III                                                             ~_
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001
A~PLIES EXISTING T£OL’aOLOGY FOR A ~R L~

~ C~ty, Vol 85, No ~, p 18, ~r 1970,

~scr~ptors: ~aste treatment, ~torage, Instr~ntatlon, Sto~ ~noff. T
Identifiers: *~ke Erie, ~n~toring syst~, Stomate: ~torsge.

The ~troit Hetropo/itan ~ater Se~ce is putting existing te~nol~y
~e.to effect to help decelerate the aging of L~e Erie. Proposed
gr~s include: solids reduction by addition of me~anis~
reg~ona~ ~te~ater p!ant, coli~o~ re~vai though ~1or~natlon, phos- "ph~’e ~duction using pic:k~e liquor from steel ~lls, ~aste oil ~d
grease re~val ~lng o~} skim~rs, const~ction of phenol-r~o~ng
syst~s, and l~tal~stion of smokestack air c~eaners to pre~nt air ¯
pollution. A ~n~toring system to reduce sto~ater overf~s is ~so
being built to ~a~ of app~ching rainfall, thus s~lng s~e~
be pumped before the sto~. This ~il~ pe~t se~e~ to store ~nt~t-.
n~ted sto~ater, the dirtiest ~ater being sent to the treatsent
Further ~ong rsnge plans ~re be~ng ~de to ~et future d~nds of

~2
S~ P~E S~ ~E S~ S~R SY~EN~

~ Cl~y, Vol 85, No 3, p 22~ lqar 1970.

l)e~crlptor~: ~Plpes, ~nstructlon �o~t~.
Identifiers: Steel pipes, S~om s~ers, S~r syst~.

Steel piping lostead of the ~co~nly used relnfor~d conc~te vu
~ployed to co~t~t a s~o~ sever syst~ In ~k~d, N~ Yo~. A~
v~tsges of th~s ~erial Include its st~ng~h, llghter weight, and
l~er cost. Sa~n~ In ~terlal cost alone vere a~ut 15Z, ~d l~r
l~or costs ~ere incurred bemuse steel Is slapler to h~dle th~ other
~te~als. D~io~ of the store s~er systm are Siv~.

003
~E~A~R S~E STO~ ~ ~D ~ POLL~ION ~~,

~ City, Vol ~, ~ 9, pp ~ ~d ~, Sep 1969.

~scr~pton: ~s~ctlon ~te~als, Sto~ ~o~f. Pollutlon abatment,
~as~e storage, ~erfl~.

2
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Goodyear Tire & Rubber Co. and t~nder~ater Storage, Inc. of Washington
D.C. have announced a Joint project to attack water pollutlon by collect-

Ving wastes in huge, collapsible, under~ater, rubberized tanks. I"~o
prototype systems ¯re being tested in the Anacostia R~ver in Washington;

O

one to trap storn~ater overflow, and the other near ¯ ~rlna to collect
wastes fro= boats. These storage tanks could resolve ¯ variety of prob-
lems such as threats of river fires caused by accidentally-lgnlted oily

Lwastes, and pollution from stora~ater ~hich ~as previously el/~/n¯ted
only through costly se~er reconstruction.

004
UNDERWATER LINE SPANS 32 F£ET BET~EN SUPPORTS,

" A~ City, Vol 8Z,. NO 8s p 58, Au8 1969.

Descriptors: �Concrete pipes, ~Install¯tlon, *Construction equlp~ent.
Identi//ers: *Undert~¯ter pipeline.

An under~ater pipeline of prestressed concrete units vu installed in
St. John’s PAver ¯s ¯n outfall sever fro,- ¯ vaste treats¯hi plant
serve ¯ ne~ industrlal ares of Jacksonville. Florlda. Double sections
o~ cylinder pipe ~ere laid on concrete piles topped t~Ith prec~st con-
crete c~ps to cradle the pipe.. Scuba divers guided and Joined pipe
sections. Extensions and other Inst¯ll¯tlon techniques are

IT’S IN THE

As City, Vol 8~, No ~, p 88, Apt 1969.

Descriptors: *Storage
Identifiers: *~b~r s~or~ge containers, C~ined s~rs, Stom ~.

~e prob1~ of s~o~ter overfl~s
ba~ed In S~dusky, Ohio ~h~ugh ~he LBP1~en~atlon
much less cos~ly ~h~ ~he c~n solu~i~ of se~er separation.
sys[ea consists of ~bberlzed s~orage rese~olrs ~ha~ ~rap
~11uted "~irs~ fish" of s~o~a~er. ~en
fer the stored s~o~ater to the trea~nt pl~t for proc~stng ~ong
~l~h the no~l ~aste~ater. ~sts.
are included in the article.
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SCREE~ TKEATHZNT FOR S~-k’ER OVEP.FLOI~

~ City, Vol 84, No 3. p 24, Kar 1969.

~scrlptors: ~Screens, Sto~ ~off, ~erfl~ Oregon.
Identifiers: *~noff trea~nt, ~blned se~ers.

~ alte~arlve to separation of c~bln~ sewers In Portland. Oregon
being ~esred under a ~CA grant. The experlmenral pilot plant
hlgh-rare, flne-mesh screens which ~rea~ overflow ~ha[ Is p~ed to
plant during periods of hea~ zalnfall. Previously, only on.third
[he rnlny season fl~ w~ [rea~ed b~ile ~he r~alnder w~
~rea~ed Into a receiving strew. A descrlp~ion of the at~cture and
vorklngs of the lcreen operation Is glen. Labora~ow ~est~ will deteP
~ne the e~ec~Ivenes~ ~d feasibility o~ the ~y~tem.

~7
T~N~ER ~ BOX SHIELD ~ S~R JOB ~ST ONE-~G OPE~TION~

Construct Hethods Equip, Vol 51, ~o 4, pp 134-135, 138-140 ~nd 143,
Apr 1969. 8 fLg.

~criptor~: *~cav~tion, ~t~cti~ equlp~nr, *~st ~alyais.
l~ntLfiers: ~Hydraul/c trencher, ~o~ s~e~ ~CuLd~ce syst~.
Oakl~d, ~tg~, ~ser be~.

A tracto~p~e~d hydr~ullc tren~er ~ed ~ three-llne buc~ srr~s~
~n~ ~o perfo~ digging for s 43.~f~ sro~ s~er In O~X~nd,
~Igan. A box shleXd ~ved ~e~d 28 inches at a ri~ and carried a
hopper ~o distribute gr~vel ~or ~he pipe bed. Job dlfflcultles held
cost ssvln~s ~o ~out i0~ bel~ c~nri~X bs~hoeln8, bur the t~n~-
er did prorec~ ~galnst c~-Ins In addi~i~ ro providing safety in ope~
Ing a rren~ parallel ~o g~ ~nd ~arer lines. ~e ~rencher h~d ~h~e
b~Ic c~nenrs: (~) a standard Car ~ up front; (2) a lsd~r ~y~
bucket llne ~nd transverse ~loadlng conveyer; ~nd (3) ~ hydr~ullcaXly
p~ered relescoplng box rhsr slid ~long ~wo sled ~e ~ne~. D~n-
slo~ of e~h parr are 81yen along wlrh ~tails of the wo~In~ ~d
operation of ~he r~n~er and its parts. Loading of spoils ~o ~
is described. ~o guidance sys~e~ are ~nrloned; one whi~ ~ ~
su~ey sr~ng llne, and ~he other vhl~ ~loyed sn A~ 2~er g~.

~8
~ OF ~ B~E~,

~rrucr ~rho~ Equip, Vol 5~. ~ 2, pp ~64-168, 17~172, 174-175,
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177-178, 180, 183-184, 186, Feb 1969. 15 fig.
TT

Descriptors: *Construction equipe~nL, *Tunneling ~achines, *Tunneling, V
*Hvdr~ic e~ulp~.en~, ~nel const~ctlon, Piping~ ~rol sys~e~
~ncre~e construc[lon, Electronic equlp~n~.
Identifiers: %le, Laser be~.

~ls article explores advances ~a~ since 1963 in equipment used by con-
Ltractors In non-highway cons~c[lon. Means for handltng~ ltf~ing~ ~d

~vlng materials grew steadily In size and p~er. Conven[ional-t~
equip~n~cranea, derricks, conveyor~, and pu~ps, bec~ taller~
er, and ~re ~rsatlle. Earth and rock boring for tunnel const~c~lon
bec~e easier ul~h ~he develop~.n~ of ~lnes able to ~ackle any
of geological fo~ton. Special rigs are described uhlch place
dl~e~er piping lnslde long ~nels. ~vances In ~le ~neling are
cited. Hydraulic p~ps, driven by electric motors, provl~
~vla~, and up-and-d~ actions of the b~ and bucke~, ~d they also
propel ~he ~chlne. ~nstruc~lon cr~s ~e laser bea~ ~ constant
reference l~nes. They ~re visible day and nigh~ for long dls~ces and
are ~eak enough ~o be hs~]e~s. Future ~nellng may be acc~p/ished by
rapid mel~ing of rock ul~h lasers or electron be~a. N~ lnnova~ions
dtsc~ed Include: hydraullc-b~ cranes, hydraulic fo~ lifts to
h~dle hea~ uall ~d slab fo~, llgh~eeigh~ plaa~l~foam
concrete p~ps, electronic c~pu~era~ ~d ~elevlslon.

009
~H~ P~TE ~ ~S~ IN I?-TON SE~IO~S BY ~,

,/
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Descz-lptors: *Construction materials, *Costs, *Concrete pipes, ~x>n-
crete construction, ~Bids, C~lifornla.
Identifiers: eBedding material, Solid shoring, Stor~ drainage system.

Costs and quantities of ~terlals proposed for use in the construction of
a storm drainage syste~ in Torrance and Los Angeles, Calif. are tabled
for the two lowest contract bidders. The hired contractor will use re-
Inforced concrete box construction and reinforced concrete pJpe. Exca-
vated sandy silt material will be used for bedding.

Sol/d shoring isnecessary for ,~ost of the project.

014
STO~WATER OVERFLOW GETS BA~GED,

¯ £ng News-Record, Vol 181, No 18, p 14, Oct 31, 1968.

Descriptors: *Construction equlpment~ *Constr~ction costs ~Sepsrstlon
technlques, Overflow.                                                 ’
Identlflers: IRubber atorase contsinere.

The ~k?CA /s finsnclng projects to Insts11 rubber storlzater s~orsse
ba~s st three locations: Washln~ton’s Anscostia R/ver, S~ndu~ky, Ohio
st Lske Erie. and Cas~ridge, Hd.’a ~optank P~Iver estuary. The bs~s
w~ll store storw~ater overflow that normally flows untrested into rivers
and lakes along w/th sanltar~ se~a~e, when flows exceed trestient plants’
c~psclt/es during heav~ rslnfsll. The Wsshln~ton ba~s rest o~ the
botto~ of the Anacost/s ~tver offshore of the pu~plng plant. The plan~
will chop overflow solids before the wster resches the bags. ~nd an
aerstor w/ll suspend the solids. The solids ¢o~e ou~ wI~h the stored
water ~hen /~ is pu~p~d back into the se~erl for trestlent. These plans
sre considerably less costly than se~er separlt/on ~hlch ~ould �os~ an
est~aated $~8 billion to scco~pl/sh throughou~ the Uni~ed S~a~es.

015
STORH~AT£R SLIJER DZSICN IN NETI~ZC,

lnst /~nlc Engrs, Vol 97, No 5~ suppleient no ~, l~y 1970.

Descriptors: Measurelen~, Deafen.
Identifiers : Metric system, Convers/on char~s Stor~ se~ers.

¯ F~rst l~presslons of t~e use .of ’.etr~c units in stoni~ater se~er design
are expressed. Zn us/n~ the ietrlc system, awkward iultipller~ ere re-
~oved. Conversion charts are lls~ed.
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ISL~N’D CITY SOLVES TOUGH SEMERJd3E PROlgLEIq~,

P~I~c ~o~, Vol I01, No .2, p 95, Feb 19~.

~scrIp~o~: ~S~ers, *S~eel pipes, ~esign, ~ns~c~ion costs, Con-
struc~on equJ~ent. Infil~ra~/on.
l~ntlf~e~: ~Galves~on, Texas, ~s pipe.

By ~lng A~co Steel Co~orstion~s ~uble~slled Truss pipe. a
ea~er Inflltratlon problem ~ eliminated fr~ Galveston’s s~er
The T~ss pipe can also be e~11y tapped for house connections,
1~ Inflltratlon speclflcatlons m~e posslble ~ econ~Ical ~slgn for
f~to~-bullt treatment plan~s. ~nstruct1~ costa for such p1~ts
Included. ~ ~e11 ~ dtmenslons of the extra-strength piping.

O20
CONSTRUCTION COST RF~UIREHENTS FOR brATER AND I~ASTEI~ATER FACILITIES,

Pubtic Works, Vol 98, No 12, pp I12-I13, Dec 1967.

Descriptors: *Cost analysis, ~/aste water treatment.
Identifiers: ~astewster facilities.

The Business Defense Services Administration surveyed 1200 major water
ut~llties in order to predict the construction cost requirements for
water and t~astewater faci/Ities. The forecasted average annual expen-
diture over the 14-year period (1967-2980) showed s 139Z increase over
annual amounts for the past 12 years. These expenses result fro~ the
need to remedy present defects, to account for depreclstion and obso-
lescence, and to counter the desands o£ an increasing population. Data
included indicating coats required for various types of water supply ~nd
t~astewater utilities in addition to amounts to be spent to combat Indi-
vidual problems can serve to guide manufacturers in planning future con-

021
INTEP~ATIONAL Bt~ILDING EXHXBITION - OLYHPIA LONDON 1)-25 NOVEI~ER 1969,

Surveyor, Vot84, No &0391 pp 54, 74, 77, Nov 7, 1969. 3 fig.

" Descriptors: *Plastic pipes, *Pain gages, *Design criteria, *Construction
m~terlals, *Underground structures, Flow rates, Drainage systems, Eq~tlp-
~n~, Plastics.

¯ Identlfiers: *Great Britain.

9
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024

V

~
Descriptors: *Piping, Pipes, *Linings, Drainage engineering, Drainage

I .

This brief revie~ of recent advances and contracts in drainage and
treatment includes a description of a hey continuous length land drain-
age piping made from rigid unplasrlclsed PVC which can be lald by mole-

*/
plough. Also described is a new inexpensive method for rellnlng se~r
plpcs using a sectlo.ed piastlcs pipe, and a contract for a new t~

~
025
COMBINED SENER SOLUTION SOUGHT IN SANDUSK~ FIELD D£HONSTRATION,
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tlon procedure were outlined. Prior to final acceptance of this trunk
line, tests were perfor~d, and no inf~ltration was found. Di~ensions

Vare listed for amounts u~ed of each type of asbestos-cement piping in
the three-~Lle project.

02Y O
LASER BEtH ~S[D PO~DER-A~TUATED T~L SPEED PIPE ~YING,

~a~er Seaage ~o~s. Vol 115, ~ 12, pp 57A-578, ~c 1968.

~scrlpto~: ~Insta/la~ion, ~o~c~i~ equlp~nt,
~hods, Se~e~.
Id~nt~fte~: *Laser be~, L~er ki~.

A ne~ }~er be~allgner system, ~i~ inc]~es a p~der-~ctua~ed f~-              .
~enlng t~I ~ b~ic harass. Is en~/ing con~racco~ to c~p/ete s~age
insla~a~ons at le~t 3~ f~ter ~d with vlrtual~y 1~ accurst.
Basic k£~ ~d hat,are ~ ~e~ ~re ~han 95X of ~qulr~s for ~rsge
s~o~ ~d s~Ita~ s~er ~n~rac~in~ ~ob. L~er kit Is ~si~ed for
appllca~£on vlth prec~t ~a~ole ~i~h concrete b~e, concrete b~e
ouc pre~ ~ho~e~ or slsple bo~of-the-di~ Ins~slla~ion
concrete b~e. It Is ~ccurate In uphlll or d~ill

028
~I~ PIP~INE ~R S~ ~L

Water ~a~te Treat, Vol 12, No II, p ~1, Jan/Feb 19~0.

Descriptors : ~ln~, ~l~ltnes, *InstalZatlon, ~t~ctt~ equl~
~n~, *~nst~ction ~terta~
Iden~lffer8: ~res~ B~n, ~res~le8.

A welded ~n~ pl~llne h~ been ~ed ~o ex~end a sea ou~f~l 8e~er
¯ ~ ~glesey. Al~fn~ ~ selected be~e of Its wel~, ~rroslve non-
~i~1~y, st~ngth, ~d reslst~ to se~a~er ~d d~stlc s~age.
plpellne ~ ~se~led progress1~ly by bolting the fl~ged ends of the
10~f~ pfeces ~de~a~er. ~e ~n~ t~stles, to su~rt the pl~
llne. ~d the ~thod of l~allatl~ are ~scrlbed.

029

Water W~te T~at, Vol 12, ~ 8, p 256, ~/~ 1~69.                                 "

j/
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By the use of Hepworth-Polva pvc pipe vith flexible couplings, a 12-1nch
diameter sewage pumping main has been sus~..nded from a bridge (which
crosses the P~ver Tay) on fabricated metal brackets which allow for pipe
movement arising from thermal expansion and contraction of the pipeline.
The method of suspenslon allows for leveling, and the co~pleted pipeline
has an insulating wrapping. The installation also has advantages over
tradltlona~l materials in that the pipeline is light in weight, i~une
to corrosion, and requires no ~aln~enance.

O3O
STORM WATER STORAGE SCHEME,

¯ Water Waste Treat, Vol 12, No 7, p 221, M~y/Jun 1969.

Descriptors: *Construction materials. *storm runoff.
Identifiers: *Rubber storage containers, *Storm overflows, *SanduskT,
Ohio, Storm sewage.

A pilot project to study the storage of storm sewage from comblned
sewers at Sandusky, Ohio, is described. Two I00.000 gallon collapslble
fabrlc-relnforced rubber tanks have been In~tslled on the bottom of
Sandusky Bay; the tanks will fill by gravity and will temporarily store
overflows equivalent to a 1-year storm on a small area. Subsequently
the storm sewa8e will be pumped to the works for treatment and dis-
charged to the bay between

031
:. TRENCHLESS PIPELAYING DE~DNSTEATED,

!
Water Waste Treat, Vol 12, No 2, p 71, Jul/Aus 1968.

Descriptors : ~V~unneling machines.
Identifiers: *Great Britain,.

The Badger Major. a trenchless plpelsylng machine, has be~n desisted to
revolutionize the laying and ductlng of plastlc pipes, pvc pipes,
cables in all types of soll and cliaat/c conditions for water supply,
sewage, land dralnage, etc. The Eadger Major works on a trenchless pr/n-

¯ ciple, passing through the ground a narrow blade wlth speclally desi~t~ed
expanders at its base to create a s~oth tunnel for the pipe. ~1~e coo-
fro1 of the machine is fully automated by the use of an infra-red 11~ht

¯ bea~ and hydraulic systems engineering. The system gives a working
range of 2000 feet; accuracies of -~ inch vertlcally and _+ 3 inches
laterally are achieved.
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032
GALVANIZED EETH-CU-LOY STEEL SHEETS - FOR CULVERT PIPE AND UNDERDRAINS.

Bethcon G~ZT~nlzed Steel Sheets. Bethlehem Steel, Bethlehem, Pa., Book,-
let 1956, r~P 13-14. 2 fig.

Descriptors: *Steel, *F~brlcatlon, *Constructi~ materlals.
Id~nrlf/ers : *Beth-Cu-Loy.

Ber-h-Cu-LcT. is Bethlehem’s trade name for steel vhlch has a small amount
(.2 to .3 ~rcent) of copper added to it for resistance to corroslo~.
Nhen glv~n a 2-oz coating of zinc, and then corrugated, these
sheets for= Ideal materlals for fabrication of culvert and drainage
structures. Bethlehem manufactures culvert sheets for fabrlca~ors vho
form them "-~to culverts ~nd und~rdrains. DLmenslons available are Slven
along vlt~ ~vantsges of the ~aterials used, such as their strength and
their li~

033
CORRt~AI~D STEEL PIP~ STOP/ S~,’~RS,

Natlonal Corrugated Steel Pipe Assoc, Schiller Park, Illinois, ~ooklst
Sl"~ 16g, 3~ p.

Descriptor~: *Construction ~teri~ls~ ~t~l, ~C~verts~
*Steel pi~. *C~st~cti~ eq~nt, l~t~lsti~, Data �ollecti~l,

lden~lfie~: *S~o~ s~.

~gated steel is the acc~t~d ~te~ ~ed in urb~ are~ for
~rts ~d sco~ ~evers ~i~ fo~ a part of Interstate high~ey
~t~. ~ te~ni~l ~nual pr~ldes lnfo~tl~ ~eded [or the ~si~
of sto~ ~ whl~ differ f~m c~rts In ~talls of hydra~l~ ~d
[l~in~s. ~e ~e of cor~gs~ed steel pl~ l~ures that the
essen~i~ ~ll be prodded: (1) st~ngth, (2) ~sitive co~lings~
(3) long ~ce life, (A) ~ging hydra~ic p~per~ies, (5)
fl~tings. ~d (6) proved ~te~als. E~ of these f~c~o~ is d~n-
stra~ed in ~r~a~ed steel pl~ sto~ s~e~. Pro~ct ~t~ls
~sed. ~uding sizes ~d ~talls of the pipe ~d pi~-ar~;

p~tned ~ude: hydrauli~ ~d ~e ~te~na~ion of size, ~ng
~ar~, sc~c~ural design, ~e hei~ of ~r t~l~, ~d se~ life
~sl~. ~o desc~bed are te~niq~s for i~talla~lon ~d specifl~
~i~ for ~eri~s, f~ri~ti~, ~or~hip ~d fl~sh, ~d
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034
TANKS,

O~ens-Corntng Fiberglas Corp, Toledo, Ohio, Pu~l No 1-P£-3578-F, June
19 70. 8 p.

Descriptors: *Storage tanks, *Construction ~3terials, *Constructio~
equip~ent, *Design, *Plastics, Treatment facilities.
Identifiers: *Fiberglas reinforced plastics.

¯ The combined Fiberglas reinforced plastics have been utilized for years
in den~n~Ltng applications because of their chemical and electrolytic
corrosion resistance and structural stability. The process industry
uses these plastics for chcn~tcal storage tanks, gathering lines, salt
water injection, and disposal oil well tubing. A detailed description
of the design and nanufacturing of Fiberglas R~inforced Plastic (F1Lo)

storage tanks is included. Applications for this type of non-corrosive
tank are. mentioned vith special reference to the use of Fiberglas tanks
in providing the uost econoutical solution to severe corrosive problems
in hold£ng, treating, and settling t~nks.

035
CDNTROL OF POLLUTION BY UNDERWATER STORAC£; Feasibility of Providing
Temporary Undsr~ater Storage of Storu Overflov ~rou a Combined Sewer

th36ervater Storage. Inc., Water Pollution Control Research Series, DAST
29, 161 p, Dec 1969. 9 tab, ~6 fig, 12 ref.

Descriptors: ~Pumped atorage~ ~Waste 8torage~ eWute rater
eOverflov, Water pollution control, Laboratory tests. Storage
Coats, Storn rtmoff, Estimated costs.
Identifiers: *Stor~ overflows, *Coub~ned ses~rs, ~lh~bber storage
t~tners, tWash~ngton, D.C.

A pilot plant vas designed, constructed and operated to usess the
feaslbILtty of providing a fac:tllty for the collection, treatment,
storage and f/n~l disposition of a portion of the storn overflo~ frou
a combined sever systeu serving 8 thlrty-acre drainage area in W~shlng-
ton, D.C. A Parsha~.1 flume was Installed in the overflo~ Line for
measurement of flow rates and determ~natloe of total overflo~ voltme.

¯ A portion of the overflo~ vas diverted to the pilot plant through grit
chambers and a �oum~tnutor. Flov was stored in tvo lO0,O00-gallon undet~-
water bags fabricated of nylon reinforced synthetic rubber and fastened
to the river bed by a system of patented anchors. During the period of
storage, compressed a~r vas de].ivered to the tanks for agitation of the
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sollds. Followlng cessation of the storm, contents of the bags ~ere
pumped to the interceptor sewer for delivery to the District of Columbia
Sewage Treatm,~nt Plant at Blue Plains. Flay into and out of each under-
water storage tank was metered and recorded. S~ples of the combined
sewage overflo~ discharged ro the bags and p,,,ped discharge from the
bags were collected and subjected to laboratory analyses. During the
operation period from January through September, 1969, a total of
1,600,O00-gallons of diverted overflow from 3~-storms was stored in the
tanks. In addlrlon, 600,OO(~-gallons of river water was p,m~ped into the
underaater storage tanks for testing during dry weather periods. Ybs
total a~ounr stored was pu~ped to the interceptor sewer in 26-separate
pup out periods. The cost of the pilot plant was $341,480.00~ or
$1.70 per gallon of storage. This included facilities for testln$,
samples and flow measurement. Estimates for larger
without ~hese special requirements range from 28.2 cents to 14.6 cents
per gallon for plants with storage from two to ~wenty million gallons.
T~e project demonstrated that temporary storage of overflov from com-
bined se~ers in underwater rubber storage tanks is feasible end may,
trader sulCable conditions, be effective in eliminating direct, u~trested
discharge of co~blned sewage into surface waters during storm periods.

036
IHPROVED SEA~$ FOR INFILTRATION CONTROL; The Develo~nt end De~n-
strstlon of Hater~sls to Reduce or Ellmlnate Water Infilrratlon Into
Sewage,
Western Co~tpeny of North ~merlca

Prepared for l~?.A, Program No II020 DIH, Contract No 14-12-146, J~
1969. 95 p.

Descriptors: aEvaluarlon, aSealenta, ~Haterlals testis,
analysis, *L~akage, Specifications, Infiltration, Gowaratlve coats,
Equipment.
Identifiers: ~Cost-effectivenesa analysis, ~Inflltration control ~Se~mr
linings.                                                                   ,

The objective of this program was to develop ne~, more effective sea!ants
for sewer line leaks. This purpose was achieved, and all equipments end
maceri~La investlgared, teated, or compared are presented, along with
test results, supporting data, conclusions and reco~mmendations. Candl-
date macerials were surveyed and weaknesses of rejected aaterlals ~ere
noted. Specific properties of acceptable materials ~ere ascertained, end
materials having these properties were identified and subjected to tests
designed to demonstrate their effectiveness as sealants. It was con--
eluded that infiltration adversely influences sewer system operating
costs and effectiveness, and that leakage repair systems are limited in
their e[fectlveness. No significant cost increase beyond that experienced
with present sealers was indicated. Some present sealant application
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equip,,ent c~n be modified for use ~r~th the ne~ aateria/~, but: ne~ equip-
~n~ desl~ a~ ~scrl~d ~d ~co~nded.

037
~N ~N~,

T. A. ~der~on
Su~eyor, Vol ~3, No 4010, ~ 92-94~ Apr 18~ 1969. 6

lation, ~gal ~pects.

s~r Jobs he ~dertook~e au~hor ~scribes
Engineer In the Gl~g~ Offi~ of P~lic Nor~. ~e
constructi~ of ~ tw~le ~in d~llcate s~er In ~the~len. P~bl~
arising d~ to en~cers with yawing t~es of gro~d are ~l~d ~d
~ures t~en expl~ned. ~ s result of high pressu~, es~s of sir
(b~-outs) occurred on a nea~y railway llne. T~nellng ~ h~te~
~til ~ t~nel shield w~ i~ralled whi~ helped c~plete th~ J~.
Other c~structi~ probl~ re~ting to s~er Jobs a~ dished.
ter£erence with Gl~g~ pa~ing sre~ d~ to s~er const~cti~
solved through the instltuti~ of s progr~ of ~nve~i~ o{ o~
spaces to off-st~et c~r p~. In c~cl~i~, the author
the est~lish~nt of regi~ s~erage authorities si~lar in or~/z~
~i~ to Sco~land~s N~er ~ pl~ ~he fomtlon of dr~ns~ b~
srles ~ ~ t~ogr~Ic~ rs~er ~ s p~i~

038

Su~yor, Vol ~ No ~29 ~ ~39~ A~ 22, 1969. ~ ~.

~scrlptor~: *~ute~, ~urer progr~, *P~Ject
ways, Nater supply, ~penditures, S~e ~s~al, ~si~,

~Is ~ti~e descries ~ppli~ti~s of elect~nic ~ute~ to
wo~ projects in Hong ~ng. ~elr legibility ~ ob~o~ d~ to ~elr
speed ~d accuracy. ~pli~tio~ of ~uters are dls~sed ~or
fo~L~g are~: project s~edulIng; hi~sys (ro~d ~n~, flyer
be~ ~s£~, pile loa~ng ~d serving-our ~ad cu~es ~d fly~);
~arer supply (hydrologlc ~ra, d~ sr~Iiiry ~slyses, f1~d
rose--its, yleld of ~acer supply s~e~s, o~rari~ of
proJec~ appr~sal); ~d ~dlrure �ourt1. In ~he
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disposal, computers aid in developing suitable designs for multl-port

V

diffusers on ends of submarine outfalls. Computers also process hydro-
logic data which engineers use in water management and operation of
existing f¯cllltles. The author concludes that as time progresses,

0
increased use will be made o£ computers, not o~ly in sophisticated
studies but also in day-to-day operations.

039 LPROFESSIOIqALISI~ A,~ID h’ATIrR POLLL’TION CONTROL IN (;REATER

V~nton h’. Bacon and Frank 1~. l~alton
J I/ater Pollution Control Fed, Vol /~0, No 9, pp 1586-1600, ~p 1968.

Descriptors: aOverflo~, a~7.onatruction materials, Stor~
Identifiers: aStor~ overflows, F~bber storage contatner~, $tor~ tank.

2Rubberized fabric tanks ¯re ~mder construction ¯long Lake Erie at San-
dl,aky0 Ohio to solve the pollution problem resulting fro~ combined
sewer overflows, l’he tanks will be submerged underwater to stor~
sewage during stor~ periods. The sewage will be pu~ped back to
~ent plants during normal flow periods.The tanks ¯rs designed tohold overflows of ¯ one-year

040
PLASTICS IN t/ATEIt AE’D SENAG~ ODICI’~OL,

C.A.. 3. Benfield
Surveyor, Vol 85, No 40~8, p 2, 3an 9, 1970.

Descriptors: ~Conatructioa m~terial~, tDeaiSn criteria, ¯Plastics.
Identifiers: ¯Polyester resins.

In this letter to the editor, the author attempts to clarify the orisl-
hal article’s reference to in~lequactes of glass fiber reinforced poly-
ester resin (RP) tdten submersed in water. He notes that considerable
research has sho~n raw materials in the form of improved polyester
resins, glass sizes, and fabricating processes to permit application
of RP in environments of total immersion in water. Practical experi-
ence has demonstrated that by considering certain design criteria, RP
l~lnates can be and are being used in ~he ~ater and sewage co~trol
industry. The author also suggests that "case histories", t~ritten by
users of plastics components, be published in the Journal in order to
promote dissemination of design and performance data t~ithin the ~ater
Purification industry, as ~as reco,--ended in the original article.
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041
STRUCTURES PREVENT URBAN SEDIHENT DAHA~E,

Stephen ~l. Boysen
Public Wo~s, Vol i~, No 8, pp II~II~, Aug 1969. 3 fig.

~scripto~: ~si~, ~nst~ctlon. ~Settlin~ b~Ins, ~to~
Per~o~ce, Operatlo~ research, Sedi~nt control.

~str~ct of ~l~bla area engineers ~d the US~ Soll
Se~Ice Jolntl~ wo~ed to improve sedi~nt b~In design. These b~
prevent ~ages originating ~r~ soils dlstu~ed by intensive
ti~. Their pu~ose is to trap eroding soll and keep It on or near
original si~e while earth-movers do grading for new develo~nts.
str~tures are te~ora~, but they p~tect stre~channels, Im~d-
~nts, ro~s, etc. fr~ d~agin~ sediment. A typical sed~nt basin
ho]ds ponded ~noff from ~hi~ soll particles settle ~ water
slyly into a vertical drain shortIy after a hea~ rain. ~tails re~a~
cling con~t~ctlon ~d perforate a~ discussed. ~e f~nta~
sign pr~lea of striking a balance between ~tentlon ti~ and e~no~cal
b~In size Is also explored. Effectiveness of these basins ~ P~n
the increasing nu~er of tootles employing the structures In
~tro~}It~ Wsshlr.gton and Bslt~re are~.

O&2
P~T~C ~L~ING OF S~-DI~ P~P~,

~d M. Breast
~ S~it ~g ~v, ~ Soc ~vi~ Eng,, Vo~ 96, ~ S~, pp 297-31~, ~r
19Y0.

~sc~ptors: ~Sto~ drain, ~rag~, Pl~s.
l~n~Ifle~: ~or~o, ~to~ s~ers, *~Ined s~ers, Piffle pi~s,

~e c~ined se~r system of the cit~ of Torero ~u~s
933 ~es. In 196~, s 2~ year s~aged ~d pl~ed pro~r~ for installint
n~ store s~ers at s ne~ cos~ of ~15~ ~lllon v~ Instltut~ ~ a
reset of the hydra~Ic inadeq~cles of ~he then existing systea. A
~art sh~Ing the Inven~o~ results con~InE ~he sewer systea Is
~iven. ~e sur~arge ~ on water bills Is e~l~ned ~d ~hs co~n
~fec~s ~ ~e exls~ing s~ers a~ dlsc~sed. A detailed re~rt ~ the
method of relining ~he existing s~rs, whi~ invol~s the insertion
high denslt7 pl~tlc pipes into the s~ers and the ~nnecti~ of
private ~d catch b~ dr~ns into the pl~tlc ~ndult, ~ given.
effect of relining on hydraulic capa~ty ~ e~l~ned.

R0036124

i



O43
INSTALLATION OF SOIL, WASTE &~’D DRAINAGE PIPING IN FILL OR UNSTABLE
SOIL,

T. Cecil Brown
Water Sewage Work¯ -- Reference Ntaaber, pp R-47 to R-50, Nov 28, 1969.

Descriptors: *Installation, *Sewers, ~Dralnage engineering, *Costs Sub-
surface runoff, Infiltration.

Drainage lines, which can be sanitary, stor~ or combined severs, should
be well designed and constructed, properly supervised during construc-
tion, and closely inspected. Recommendations are made in this article
to facilitate co~pliance with these objectives. Sewer installation is
described in terms of considerations to be made regarding the filled
area. Cost criteria are also discussed. Economy is not always limited
to the selection of the least expensive materials because cheaper
terl¯l may prove to be the most expensive to the taxpayer in the long
run. Infiltration and Joint failure ¯re treated briefly with recoaaaen-
clarions for tight Joints and for the prevention of stor~¯ter entrance
into sanitary se~ers.

044
PLASTICS IN WATER AND SEWAGe_ CONTROLm

Surveyor, VoZ 8~, No 4041, p 44, Nov 21, 1969. I flg.

Descrlptor~: *Pl~tlca, *Flo~ control, *Comtrol s)mtem~ *Cons~ructlc~
aaterlals, *F.qulp~ent.                                        ’

R1gld plastlcs, able to provide structural as well as protective func-
tlona, are suggested for ~se in fluid control equipment such as valves,
penstock¯, sluice gates, etc. Improveamnts ~ade in plastlcs over the
years are noted, and requirements needed for /ntroduclng the aateriala
to Ind~try are llsted. Also listed are advantages of ¯ well-deslgned
p1~c penstock compared to a conventlonal unit in cast iron~ with
copper-alloy seallng and bearing surfaces. Benefits of these ~odern
~aterla2s cannot be reallzed until they are employed to .a greater
tent by clv~1 engineering contractors and by engineers in the water
purlficatlon industry.

0~5
SCRAPER PI~)D~’I"ION SPEEDS PIPE TIL~/CRI2~O KT LO~ER

Gonstruct Ne~hods Equlp, Vol 51~ No 6, pp 38-61, Aug 1969.

Descrlptors: ~Trenches, agxcavatloa, al~ackfi11, ~-onstruwtlon equlp-
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~ent,ldentlflersCO~parative: *Scraper.C°sts" Co~paratlve productivity. L/nlnEs.

Extra-wide slots for pipes were opened by scrapers thus addln
that provides operating room for d!rect ~achlne excavating ~nd back-
fi111ng ~nd eliminates ~ny hand shoveling. With this ~ethod, t.he
scrapers complete the trenching and backfilllng 50Z fa~ter with ~n over-
all saving of so~e 20", in total labor costs. Before pipes are placed
the trench receives s 2-1nch layer of levellng sand follo~ed by a ply-
wood screed creating a contoured bed in the sand for the pipe. A
detailed description of the equ~p~-~nt used in ~he trenching is inclined.

A GUIDE FOR CONTKACTOKS ON THE CONSTRUCTION OF DRAINACE SYSTENS.

A Drechsel
Bet Abwassertech Vet (~BVAD)~ No 17. pp 123-131. 1964.

Descriptors: *Hydroseology. *Drain~ge p~tterns (seolo~ic). ~Dral~e
engineer~ng.
~dentifters~ *Drain pipes. S~or~

The ~u~hor stresses the importance of preliainsrs/ hydrogeolos/~/ ln-
vestiga~ions ~nd s~t~dies on flo~ conditions o~ the ares b-here ¯ drain~
system ~s to be installed. He tb.en deals wi~h the design.
m~teri~s~ ~nd equipment which shoed be used vhere drain pipe~
quilted for ordinary dr~tnage sys~es~ and/or stor~-sews~@ s~.

AHGLESEY ALUHINLt( SEA OUTFALL~

Bruce Duab le ~ou
Surveyor, Vol 85, ~o ~0~9, pp 22-25, Jan 16, 1970. ~ fts.

~onst~ucttoa.
Identifiers : ~Great Britain.

Decisions and procedures Involved /n constructing an a!tmintm sea o~tf~l
exPerts/on are revles~ed. He,hods e~plo~ed for deter=tnlng the
factors are dlsctmsed: ~ength of the ex~enslon, ~aterlal selectlou~ the
~ethod of support, constructio~ and launchlng procedures. A1~hough
tension of the out,all presented many constructlonal problem. Ir~ cost
was less than for any altezmate scheme involving sevage treatment.
slgn~f~cant feature o~ ~he construction process vas that ~ork took place
fro~ a ~en-aan ~nfla~able c~aft t~i~h heavy ~aterfals ~oved tn~o
using buoyancy tanks.
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o,8
Jonathan ~e~t

0Scl N~, Vol 94, No 5, p 115, ~g 3, 1968.

~scrip~ors: *~ns~ruc~ton ~terials. *~nsr~cti~ ~srs, Store
~erfZ~,
Identifiers: ~S~o~ ~erfl~s. R~ber s~orsRe con~ne~. Nmhl~tr~ D.C.

In N~hington D.C.~s ~ac~tia ~r. a n~ ~e~niq~ is ~lng
ell~na~e pollution of the river ca~ed by sewage overlies du~n
r~ns~o~. This new ~hod Is ~ess expensive ~h~ ~lcago’s ~dergro~d
se~er proJec~ ~ich will cost al~s~ S15 mllZion for ~i~e pilot proJec~
~d more th~ $2 billlon for clry~Ide installation. In N~hlngton~
large r~ber t~ks ~111 be ~chored beneath the surface of the
Sto~ater ~d sewage overfl~ vlll be diverted to these ~ ~d s~ored
~here until the water h~ rended, and ~he g~ks~ ~nten~i c~ be p~ed
ro ~he nearby sewage treat~nt

0~9
GLASS FIBER-P~IMPORCED PLASTICS PIPES FOR WATER PIPELINES~

Kunsr~o~fe-Pl--tics (~UPLAK), Vol 1~, No 6, pp 191-19~, 196~o

Descriptors: *Pipelines, *Plastics, Cou~tructlon equipment, Se~rs.
Identlf£ers : *Fibers1~=s plp~.

Glass flber-relnforced plastics pipes for water pipelines and iet~r pipe
system are deacrlbed. The technlcai and economic advantages of ~ppli-
~clons of plastics in se~er plp~s ere detailed. Requirements that must
be t~ken into account in selecting proper plutlcs for epeclel purposes
tr~r.h regard to the tree of a Sl~ss reinforced polyester pipe ar~ men-
r~toned. The properties ~nd performances of the pipe m~de by filament
trlndlng and centr/fugal casting techniques are listed, and the comparison
of r~e production method by filament vln~Ltns tr~th r~at by csnrrlfuSai

050
STABILIZED BASE FOR RESIDENTIAL STRF~TS~

W. J. ~ailup
CJ.Vi~_ EnS, Vol 39, No 5, pp 60-42, May 1969.

Descriptors: tDesi~n, ~oastruction m~teriais~ elllinois, Ce~enr~, Con-
struc~ion equipment.
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varying conditions of fully developed and distorted flo~ sho~ that thLs
measurement system ha~ an ~ ac~ra~ ~er ~h~ 1.0 percent. Use of
the LE Aco~tc Fl~e~er gives this f~ ~ur£ng sys~e~ features no~
p~sessed by o~er de~ces, su~ ~ linearly, b[d[~c~£onality, no he~

0

[osa, ~d no need for ca~ibrsti~.

053

L
~H~LITATION OF A ~NC~E S~R ~DER IN~L~ON P~SSU~.

Harold H. Ha~h
Public Works, Vol 1~, ~ 7, pp 89-90, Jul 1969,

~scrip~ors: *Concrete additives~ ~c~te ~e~nolo~, S~e~.
Iden~lfiers : ~a~nE

~e successful conversion of a s~o~ s~r into s sanita~ sewer ~n
Alb~r~ ~a. Minnesota is discussed. It w~ necessa~ to apply CIt~-
Aquacoa~ ~ a coa~ing on the we~ surface of ~he concrete s~er, whl~
w~ ~der hyd~s~a~Ic he~ condl~i~s, in order ~o give the req~d
pro~e c~ion.

054
A GEN~ ~I~ OF ~I~OUS WA~R QU~I~ ~YSIS INSTR~ATI~,

R~ert H. Jo~s
Bec~ Instants. Inc. Process l~n~s ~visi~. ~ller~on.

~scr~p~ors: elnst~a~i~, *~ni~or~E. *W~er
~n~If~e~: *Wa~er quali~y ~ni~or.

kc= I~t~nts, Inc. offers a multt-par~ter Water Qu~ity ~nitor
for con~n~ ~urement of: disolved o~gen, te~era~u~, pH, ~1~
ri~ ion, turbidity, oxidstl~-~duc~i~ potential, sunligh~ rsdia~
intensl~y ~d conductiv~y. ~e n~ l~t~nt features sensors
~prove ~l~ili~y of con~in~ ~nitoring wh~le reducin~
require~nts. ~s ins~r~n~ ~s ~pa~ible ~lth conventional fo~ of
tr~ss~ and data handling. Polluters in water su~ ~ silt,
sol~le ~d s~n~d solid. ~d slEae coat ~d cont~lna~e se~8
slants. ~ls ~aper expl~ ~c~’s ~p~ach to ~is probl~ of

055

J. D. ~, J. ~, M. ~aller, ~d Y. ~houa                                          ~ ’
Wa~er ~sources ~s, Vol 5, No 1, pp ~5, Feb 1969.

~sc~p~ors : *~in gages, *InsomniaCs,
Iden~ifle~: *S~ll-o~fi~ r~n gage.

R0036129

!



~n accurate, inexpensive, sma11-orlfice rain gage ~lth an orifice dia-
meter of 29.2 ,-- was developed for use in rainfall net~works and in agro-

meteorologlca_1 and hydrological studies. It has a large capacity and
can be installed and read easily. In comparlso~ with standard rain
gages, the small-oriflce rain gage showed 8ood a~reement under various
condltion~ of exposure and with different observation techniques.

056
D~V~LOP A~D FZ~LD TF.~"~ ~q~THOD OF ZNSTALL~NG PKESSUP~E CON’DLrXTs ZN CON-
B~N~D

Henry J.

Se~er Separatio~ ProJect~ John~-P~nv~lle R and D ~nte~Combined
30, 1968. 38 p, 15 f~g, 9 tab, F~PC~, Progra~ No If020 I~O,¯
Descriptors: ~De=ig-n, ~3n-slte-tests, Epoxy resins, Pressure conduita.
ldentiflere: ~Develop~ent, ~Polyester conduit hanger, A~lo~able load,
Combined sere rs.

This report describes laboratory development and testing of polyestsr
molded hangers cemented to a sewer pipe crown. Polyester hanger mate-
rlal for~ulatlons, epoxy ce-,ent, and hanger dimensions are svecified,
and methods of Ir~talla~ion are given in detail. Test of the hanger
failure in the laboratory showed fracture in tension through the condui~
ring, leaving the upper part bonded to the concrete sewer croup. Tha
field installation of IOO-ft. of 3-1n. diameter PVC pipe filled with
wa~er was aade in a 7-ft. sewer in £vanston, Ill., in cooperation with
the ~etropolitan Sanitary Distric~ of Greater (~Icago.The
was sound and unaffected when removed after t~l ~onths.

057
t~ATER POLLUTION CD~[ROL. 5 BILLION DOLLARS

Rubber ~/orld, Vol 160, I~o I, pp ~8-~9, Apt 1969.

Descrlptors:t~on --aterlal~.tltubber’ ~B£ocontrol, ~atar pollut~on control, Constru¢-

Iden~iflers: tltubber storage con~a~nere~ Rubber gates, Acld-reslstant

A st~,,-ary ~.s given of various uses of rubber for combatting water pellu-
tlon. G~unks or a~r~ps of rubber compounds cont~t~Ltng relatlvely in-
soluble organo--me~a.11=kc compounds or alkanolaaLtne salts of sallcylanl-
lides as ~ox.tcanus are dropped into contandnated water for blocida~
action lasting one year or more. O~her antlpollu~ion ~ethods employ:
giant (i00,000 ga.l) rubberized Pillo~ tanks, used as temporary storage
for sewage overflo~ ~r~ggered by heavy rains; nylon-reinforced poly-
chloroprene FabrX~ rubber gates for stor~ control; and acld-reslstant
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nectlona, and horlzontal storm drain deflection sections. O/llnder
tests snd installment diffi~lties a~ ~nti~ed.

063
~N~TI~ D~AGE PROBL~ IS ELICITS.

Alfred R. Pagan
P~llc Norks, Vol 1~, No 6, pp 9~99, J~ 1969.

~scrlp~ors: ~Dralnage engineering, ~sign s~o~, Hydraulics Ne~ Jersey.
Identifiers : ~Pi~lines,,

~e ~ner in ~hi~ ~msresr, N~ Jers~ solved Ira drainage
is d£scussed. ~e pipe line has a fl~ velocity during the desi~
of less ~h~ 9 feet ~r sec~d. ~slcularlons indlcsre rhar ~he pi~
provides ~ addlrlo.al ~rgln of capacity for even g~er
~s~s~ contractors, ~d ~fo~s~n c~plicari~s are dlsc~sed.

064
I~ESTIGATION ~ ~AIR OF EXISTI~

L F. Perkins
Water Pollurlon ~nrroX, VoX 107, ~ 11, pp 32-33, Nov

ldenrlflers : ~S~er

Vario~ ~e~ of repair ~d in~tigatl~ of ~ewer line f’l~s are
plored includ~ ~echniq~s of T.V. ~d ~o~ographic ~x~nm~on.
~s~ed ~ined s~er l~nes a~ ~nly ~s~cted a~ ~e ~t~
separate s~o~ se~er lln~ are ~ou~ to ~ ~nstalled. ~is p~cedu~
pre~n~s d~ing ~n~o newly ~murfmced ro~ ~n order ~o ~ne
l~nes.

ST~L S~ S~ SA~ ~ ~1 ~0~,

Namer N~es ~g, Vol 6, N’o 4~ pp 5~7, Apr 1969.

~eel.

~o fulfill ~he need for additional s~o~ s~e~ s~ the l~es~or~r
~ssible ~s~, ~he City of ~nix ~ked for bt~ on ~s of
~hf~ ~d be ~ed in ~he cons~c~t~ of ~ eff1~en~ ~d dur~le
s~o~ dr~nage system. ~e city la~ely ~led ~o su~ pt~ltn~

R0036133



asphalt-lined and corrugated, galv~nized steel for a co~t 20 to
be1~w the ci~ engineers’ estimate given before other bids ~e~ req~sr-
ed. ~mple~ed in 1967, these n~ svste~ ap~ar ~letely sa~isfacto~
and ~heir installa~ion w~ accompll~hed with g~ater faclliry and speed
~h~ Is ~u~ ~hen ~erials other ~h~ galv~ized steel ~re ~ed.

066
~C~O~ PIPE ~R

R. D. Po~roy
J Namer Po11~im ~nr~l Fed, Vol 41, No 8, pp 1491-1493, Au8 1969.

~oncrete pi~s~ ~ers, ~ins~ ~Pi~~scrlp~ors : ~Aggregares ~
~Corroslon, Drainage ~a~er.

~hough ~he ~e o~ calc~reo~ aggregate in ~be ~ufac~ure of c~c~
pi~ for ~ers h~ ~en advocaled for those ~ir~rlons ~ere there
a h~ard of mild sulfide condiri~s~ there i~ ¯ lack of d~r~ c~p~rin8
thi~ ~erlal ~i~h others. Tests on five ~in~ dlmrer pi~ h~dlln$
septic ~e~a~er ~ere r~ for a ~rlod of seven yea~. ~su1~s
that ~e rate of corrosion ~ inversely pro~rtion~ to the
o£ the pipe ~erials. ~e pl~ with ~mposlti~ of ty~ II cemnt
~i~e ~regate had a r~te of ~rrosion ~pp~xi~tely m~thlrd
gre~ ~ the ~verage of the o¢he~ m~e ~ithout li~mt~e

067
INS~T~ ~I~ PIP~I~S~

Pipe~ Pipeline, In~e~, Vol 13, No 11, pp 27-28, ~ N~

~scripto~: ~ipes, *Installation, ePipin~ syst~

~e l~tal~tlon p~ce~ of a conduit system of l~er ~d outer pl~s
that is prefabricated off-slte In 40 ft length~ together ~Ith ~II elba,
exp~si~ l~ps, tees, ~d other speclal secci~s ~ ~scrlbed.
~hen dellvered~o for ass~bly. ~e ~nular air spa~
se~ pipe ins~sri~ ~d ~he interior of condulr p~des drsln~
p~s~e for ~y ~ater whi~ may Inadvertently enter ~he system.

O68
H~ ~ ~K ~ I~~ATION ~ ~L,

M~t~ L. Ro~
~llf Water Polluti~ ~ntrol ~so~ati~ ~s ~1~ ~lle~In~
No 2~ pp ~-18, Oct 1969.
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Descriptors: sSe~age treatment, alnstrumentatlon, $Contro] structures,
*Control systo~, *Treatment fac111tles.

Instrumentatl,~ m~d control are defined and applied to a sewage treat-
ment process, C~aldelines for operators are directed toward achieving
hlshest effl,:!=,cy from plant installations.

VALUE OF INS~L%E.NTATION IN WASTE~ATER TKEATNEk’r,

J. J. Salvatuf.~lll
J Water Pollt,~Ion Control Fed, Vol 40, No l, pp 10l-Lll, J~n 1~68.

Descriptors: "Instr~"entat/on, *~aste wa~er treatment, ~Mon/~oring, *Sewage
treatl~ent, ;~t~n, Sewers, Operation ~nd malntenanc~.
Identifiers : ~Ireatmen~ methods.

Ins[rumen[stJ-,~ c~n free ~e wasteva~er trearument pl~t operator to co~-
centrals on m~rers requiring htman attention. Nechanlca!, physical~
and chemical l,~ceases c~n be used to monitor s n~ber of systems sod
treatment pr.~ra~s. One dlagrsm given illustrates a centrally-co~trollsd
municipal wa~;=wa~er systtm including pump s~a~lons, overflow dlverslo~
chambers, an~ a treatment plant. The monitoring syst-., is located on ¯
central in¯truant panel found in ~he main adainlatrstion and con[rol
building of l;,~ wastewa~er ~re¯t~ent plan~. Coa~s usually are less
five percent ~t total project costs.

070

~. A. Se~pls~ and li. ~. ~11mr
Bell System ~ch J. Vol ~8, No ~, pp 17A5-175~. Ju1-Au~

Descriptors: *Eatn ~ages. ¯Design, ~Dat¯ collection. *~a/nfLt1
position. *Ine~rumentatlon, *Measurement.

The design ~.~ operation of ¯ dense ra/- gage system for obtaining
statistical 0-ta on both the temporal and spatial cLtstribu~lon of hem9
rainfall are ~|~cu~aed. This rain EsEe is ¯ contlnuotm, flow type with
¯ response ti~= of the order of one second. The syste~ used for record-
ing data on s ma6meti¢ tape is described, and typical computer-Eenerated
rain maps for larEe area storms and for localized showers are

071
MODIFIED TREN~I;IER SLICES THROUGR FLINT-HARD RO(~,

Lorraine Sal t~
Construct Methods Equip, Vol 52, No 6, pp 74-78, Jun 1970. 10 fiE.
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Descriptor~: frock excavation, tDrllling equip~ent, tDra~nage sy~te~m.
Iden~if£ers : *S~o~ se~er~, ~Trer~cher.

A Texas contractor bought ¯ str~g stock ~odel trencher and ~odified it
to ~eet the need for a stor~ se~er to be cut through hard rock in do~n-
to~ areas where blasting is forbidden. ~aJor c~anges in the rig include
the addition of three unique features: an adjustable thee-part ~eel,
~ hydraulic m~t. ~d ~ ~J~t~le cr~b~ng shoe. ~nor
include: converting the ~lcal drive train from a 21- to
sprocket to increase torq~ on the cutting wheel, reinforc~g
~le, and replacing an ~foot Setco arc-type=on~r with
originS. ~e trencher not only ~t through flinty rock, but
well ~ead of rigs ~o~n8 the ~t-in-Vlace dr~n.

072
SO~ ~OU~ ~ SMR P~ BEDDINC,

Wa~er Pollu~l~ Cm~rol, Vol 107, No 8, ~ ~31, Aug 1969.

~scrip~o~. ePipeline~, ~ei~ crlterla~
Identifiers: ester pt~ bedding.

Impor~ ~c~s of s~er pl~ bedding are e~plo~d in ~he
sa~£sfac~o~ bedding needs, e~ of i~ailati~, specl~
enforce~n~ of ~sl~ criteria. ~d ~rfo~ce. Te~nic~
~ la~ing c~in8 the s~clal c~e of co~ or separate
for side-by-si~ s~o~ ~d s~l~a~ s~e~ or a~r ~ec~i~.
Usu~ly ~o su~ pt~s are laid in a �o~ ~n~, bu~ ~he
~d f~c~i~al uaages ~ no~ alw~s w~r~ ~his ~oice. ~
Is ~eded ~o delete ~he a~t~es or ~sadvm~a8~ of ~ tr~.

073

Clifford ~endell ~d ~be~ ~
~lic ~o~. VoI 101, No ~. pp 1~1, ~r

Sto~ dr~.
I~nttfte~: ~~e ~e~.

drainage system co~¢~c~ion by ~s~linK conc~e pa~d dr~n8~

da~a v~ u~llized ~ ~sl~K ~he ~els fo~ �he ~O-year
8to~. ~is l~8er fr~ucy desi~ pro~s more a~q~e p~tec~
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si>ecrion equipment proved to be durable, and do~rn-tlme was quite lo~.
Television inspection h~s forced contractors snd other utilities to r~-

spec~ santtar~ se~ers.

076
OI~L~IZIHG NA~T£ TREAT~.~r CONTROL SYST£}4S~

Ernest ~. Nt~11~, ~r.
Paper pre~en~ed at the Third Annu~l Ha~lonal Pollu~to~ Control. Conference
and Exposition, April 1-3, 1970, San Francisco, C~l.l£ornls.

As ~aste treatment and recovery processes become more complex and costly~
there is increasing reliance upon Instrt~nentatlon to asstmm control res-
ponalbillty for the most economic and efficient operstlon. Th/s paper
describes ~he control systems normally used on four applicattons~ and
discusses tthat can be done to optimize performance. The ms of dissolved
oxygen and sludge density measurement in the activated sludge process is
explored. The second appllcatlo~ is pH neutralization. Feedfor~ard
control and the nonllnear controller have dr~,~atlcally improved neutrali-
zarlon performance. Improvements are also suggested In the control
schemes of chromate waste and cyanide uaste treatment processes.
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CLEA2,1hG ObR L~VIRO.~’,I.h~’I-yhL CbL~IICAL b,LSIS ~R A~IO~: S~CTIOh

Subco~tttee on Lnviro~enttX Improv~ent, ~ittee on Cb~istry
~blic Affairs Merican ~ical Society, pp 10u-122, 1~69. 2
~ tab.

Descriptors: ~aste water trea~ent, *~erfl~, tSto~ I~Mf(t
*Flocculation, tTreat~cnt facilities, *~ater reuse, b~age treament,
Storage tan~, Lndert~round storage.
Identifiers: t~bined s~’ers, t~to~ater q~lity.

~]tis subsection dlsc~ses exlstln~ processes, recent advances, and
current proble~ r~l~tlng to ~uniclpal wastewater treatment. ~rban
mtor~’ater problem~ fro~ combined s~’er overlies are explained,
possible aolutlona pre~ented, ~u~t as ~tori~ overIlow and ~len
It to plant~ for ~ki~l~ and sedimentation and/or ~l~,ric floccult-
tion treatment. Other me~ of handling overflow, Include ,torage
fully or partially flexible unde~ater tanka or in underground tunne~
with tub~equent treatment, etiorination, and filtration ~ided b~
tonic energy. One current project it evti~tig the at of 1-2-~cr~
~n~ to ¢ollect sto~w~ter ru~ff and then treat It for reuse.
following reco~end~tio~ in the are~ of municipal wt*t~ter treatment
were made: (l} ~re r~e~rch by bio~i~ts and bloiogittt on s~tgt
treatment, prlm~rtly to ~eek radlcs1 Innov~tlo~ b~ed on fun~ent,lm
of microbiologlcal processes; (2) research expa~ion on n~ me~o~
h~n~I~ wtst~ater treatment $1udges ~nd on p~rsmeters i~olved
usi~ synthetic ~lymers ~nd polyelectrolyte~ to improve floccu1~ttont
mediments~ion. ~nd condltlo~ of su~ sludges; end (3) ~re syst~tlc
studies on urban sto~tter q~lity to p~vlde s sounder b~sm for
~sl~ti~ varlo~ me~m of tr~ment.

078

C~v~1 ~ ~bl~c ~or~ ~ev. Vo~ 6~. ~ 766. p ~87. ~y ~.

~crlpto~: *Sto~ ~ff. ~erf1~. *D~n.
Identifiers: ~Sto~ overflows. Store tm~.

~e Te~ni~ ~tt~ on Sto~ ~erflows d~ed ~ n~ fo~ula
setti~ sto~ overlies ~i~ enab1~ th~ ~o be d~Igned without
~nducti~ inf~tratlon su~eys. ~e re,re of this c~Ittee m~o
cond~ the ~e of l~-slde weir sto~ overfl~s be~e tb~ ~e
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ezcesslve ;~ollutlon. Ideas for the use of stor: tanks durln~ periods
~’Len r~ey ire ~[ required for ~he~r ~t~n pur~s~ are propped. ~e
ques~£on o( ~. standard alo~
~e ~ h~h-q~l~ty s~sn~rd effluent
~ls re~r~.

Inst S~e Purlf, J Proc, Part 2, p~ 199-202, 1966. 1 8ra~, 3 rsf.

~scrlpto~: ~e~, Investlsatlo~. S~age, ~ater ~llutlo~, Ru~ff,
Storage ta~.
Identifiers: ~S~ s~e, ~b~ned s~, ~Sto~ overf1~, Great

S~td~ vere perfo~d
sys~ on ~e mount, c~sltlo,, a~d ~llutlon load of sto~ater
~erf~s. ~ere vas regularity
~ree slt~ In relatlon to
v~er fl~; h~er, ~ regul#rl~ v~ detected ~ c~sltlon.
Generalizatlo~ vere ~ade re~ar~ ~ff, s~age dllutlon, s1~le
sto~ dls~ar~, etc.. a~ spec~fi~ for ~ locale ~ere also described.
Re~endat~ons vere ~de for the placket of storage tan~ a~slde
of sto~ over~1o~ and for ~per~ntatlon
of overf1~ ~n order
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08~,
SY.~’OSIt~ ON STO~=~ SL~AG£ OV~’RFLO~S,

Znst C:I.vLI /:;~,rs {London). 1967. 160 p.

l~scr/ptors: ~ydraul/c~. Statt~t/�~., OverlY.
Identifiers: Se~,r s,paration. Stons

The ~elve paper~ presented cons/at o~ exper~ental studies, which
provLde technical data on fLov conditions, perforaance of swerase

tlon is paid to ~ehav~or of a~xed flo~a and to bo~; vcrtlcal end hori-

~ a Fil~er ~I~ to R~ve Large ~oli~ f~ S~er

~n~rac~ ~A-67-2. ~g 1969. 81 p. 10 f~. 12 ~. ~ ref. 1 append.

~cr~pton: ~age trea~ent. ~e~. F~ltratlon. Sto~

Iden~lfie~: ~ptd-f~ f£lter, e~al fLlter medi~, e~ined
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In ¯ pilot /nst~11stlon at t.he terminus of sn ~Istlng, urban overflow
location, ¯ rapid-flow filter uslr~ It~p cos! as t~e filter ,,edi,~ per-
for~ed with s mln1~u= of ,~aintensnce or difficulty, the preferred
filter used ~urp coal with a size of ~pproxi~.~tely 3/~ ~n~ by I~ ~n~.
free of fines, and about 8 ln~es in depth. ~e overf~o~ ~ directed
onto ~e filter bed in su~ ~ ~anner that ~e f~lter bed is ~t
displaced. FiLter bed depth did not a~pear to be cr~tical; the degree
o~ soli~ r~,oval ~ ~t ~ateria}iy ~ncrease at dep~m ~ceedi~
in~es. ~eca~c the concept la based on the uge o~ a d~sab~e fi~ter
¯ edl~, no back~’ashing or other processin~ is required. It app~rs
rep~ac~ent a~rox~=ately b tieea per year ~l~t be ~pected ~
average. At no t~e durl~ thi~ lnveat~’~ation u~ an ~r of
so~i~ or ~a~a~e detected a~ }o~ as u~i/ed ~al u~ ~ed and
£i~ter ~aa shaded ~ the sun.

Project of 8 Prototype Treatment P~snt ~e~i~ne~ to 1re~t W~tes Found
¯ ~ ¯ ~mbtned 5~er ~erflow,
~od~ Te~nology Corp., ~uston, Iex~.

~eder~l ~ter ~ollutlon Control A~lnistrstlon, kese~r~ Series~
Jan 1~70. 216 p.

beacrlptors: *lnflltr~tloa, Sto~ ruff f. ~erfl~. Yl~cu~tlon,
Investigation.

A dls~olved-~Ir flot~tlon sy~t~ w~ ev~lu~te~ for prl~ treatment of
combined 8~er overflows. ~e ~or pieces of c~nent equl~ent were
a 8yra~o~ screen, hyd~clones, an sir dlssolvi~ ~, and a
tXon cell. 1he prlnclpsl aspects Inv~Igat~ ver~: (I) perfo~nc~
of ~he syst~ dur1~ raln events ~nd d~ perlo~; (2) ~a1~1on of
1ndlv~du~ ~m~nen~s; (3) c~p1~al cos~s and op~r~l~ ~s~s for
log ~ floor,lee syst~ for vsrlo~ slz~ ~=blned s~age overf1~s; (4)

¯ nd (5) the ~btlt~y of Cite syst~ to treat ln~e~ttteat a~ highly
v~rlable flo~s f~a ~blned s~ge syst~s. ~e ~tc~1 stds go
flocculatton sere s~o tested. It ~ppears that dt~ved-~tr
syst~ would be ~o~Ical for handll~ combined s~’er overfl~s up to
8 bIGD. Au~a~ion of dlssolved-alr flotation sys~ ap~ear~ ~ssible
wl~h ~nven~lo~l ~n~rol equlpmen~. ~I~I aids ~o floccu~lon
se~ ~o have pro=i~e ~hs~ warrants further s~udy. ~e sys~ was unlqu~
in that all liquid flow passed directly thro~h the air dlssolvi~ tank
ul~h ~ resole. ~m~ic s~age was s~udled In lleu of ~blned
duri~ perio~ o~ ~ rain. ~ncluslo~, r~enda~lo~, and benefl~-
cos~ rela~lo~hlps are presented in ~he report. A descrlp~lon of
~e~o~ra~lon plan~ and ~he drai~Ee area se~ed by ~e flo~a~lon
are appe~.
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DET~IT 5t.~’~R ~K).~;ITORI~,G ~.hD RL~X3. TL ~h~ROL; Res~r~ Project
~he Reduction or Co~blned S~’er Overflow Pollution in Det~t
~yst~ ~nitorin~ sod R~ote ~ Ie~niques~
~troit Het~ ~ster

Overfl~ Abat~ent Te~nology. ~ter Pollution
~ntrol ~earcb Serif, ke~rt ~2~--~.0/70, pp 219-2~0, Jun
33 fiB, 2 tab.

Descriptor.: *~erfl~, ~ontrol syst~, =~ionttort~,
Sto~ runoff, ~uno(f (orecaatl~, 5~ers. ~ater ~ilution ~nt~.
Identifiers: =~mbined

~e Detroit Hetro ~ater bepart=ent has l~tslled the nuc/e~
monitoring" and r~ote control symt~ Ior ~nt~11~ =he
the co=,btned overf1~ from ==ny =ull Ito~,s at a cost of Ili~i~tly over
~2 =~llio.. It=e syst~ includes tel~e~erin~ rain 8a~es,
sensors, overflou detectors, = centrally located co=purer sod ~-
lo~Rer, sod a centrsZ1y lo~ted nperatin~ consmle for
p~plnR =~atlon= =nd selected rcgulattn~ ~ates. Insta11=tlo~ has b~
vlrt~lly ¢o=pleted and ~w enables applying such Hllution
techniques =s sto~ flou antlclpatlon~ flr~t flush Interceptlon, selec-
tlve retention, =nd selective ~erfl~i~.

S~I WATLR R~T~I~ g~lhS ~VE U~ D~I~L

A. P. Altk~n.
A~tralian Civil E~, Vol 10. ~ 2, pp 3~37, Feb 1969.

~scriptors: *~’ate~lte~ (b~in), Drainage syst~s, ~s/gn,
~d~oglc sspecgs.
Identiflers: *~tral/a, Sto~ster b~sL~.

Urban f~oding probl~s solved by Melbourne and the He~li~sn ~ard
o~ k’or~ are d£sc~sed, hydrologlc and hydraul£c p~bl~ ~sed
sign of retarding UasX~ are ~plalned. 16 s~on~a~er
va~.Ing in ~pacXCy f~m 13 to 23~ acre feeC were ~C~c~ to
peak flo~ d~ns~ream of b~£n by g~ra~ly s~or~ portion of ~1~
~ro~ upstream ~en~. Land acquisX~on~ d~gn co~£derat~,
c~ of bas£m are men~Xoned.
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092
$~OR~ OVERFLO~ AND STORM

John T. C~lwert.
Surveyor, Vol 8~, p 22, ~r IST0.

eSe~ra~lon te~n~qu~.
Zd~l~le~: eSto~ over~l~s, eSto~ e~e, Grit Britain.

~rt of ~he Tennis1 ~i~tee on StoreOf Final
~er[l~8 ~d the D~s81 of S~om S~age are s~ar/zed.
of ho~ 8~d ~ca1 ~ve~t accepted ~e re~r~s
regard~ ~e ~eneral d~gn and sett~ of s~o~ overfl~e,
are co~der~ re~endat~o~ for fur~er resear~ and
~e ~or outc~e of the re~rt proposes ~ [o~a for ~e
J~o~ ove~ws vh~ replac~ ~e foyer ne~;od of [~x~ the
at 6 d.w.f. Fea~ur~ and a~antages of ~e [o~ula ar~ gLven.
ee~rat~on w~ ~dered but ~ent~llYthereJected by ~e ~tteo
bemuse o~ ~e huge �os~ t~olved a~ inviable ~ll~tion fr~
f,ce water dr,l~ of serrate s~ers. O~her ,r~..tu~ed were
effects of sto~ s~Se on ~vers ~nd ~he ~sltlon and s~re~h
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DRAI.NAC5 OF WIDh ROAD

Ins~ E~rs (Aus/ral~a), Vol CE I0, ~ I, pp

~scrlp~ors: Surface drai~ge, D~IRn, Dr~n~e e~neeri~,
¯ ys te~.

~,e effectiveness of various ~ypes of pav~:ent dralna~e s~ruc~r~
discussed. ~he surface dralna~e design ~et’,~od. used under
d~ons, is described. A graphic sys~ for ~he d~gn of
drainage is ex~Ined.

~9~

L. C.

Descriptors: *~aln~e syst~, ~tructlon. ~erfl~, ~o.
Identif~ers: *~ wel~.

A three-phase proxr~ deslsned to plsce sll the ci~’s se~ce functlo~
~n one ar~a ~s unde~sy ~n ~nton, uh~o. 1he first ~sse t~olv~ the
co~truction of t~o bu~Idings; on~ s motor vehicle se~c~ center, s~d
the o~er s strut and s~er de~r~ent. ~e se~lce center’s unusu~
dr~insge syst~ �o~s~s of s syst~ of d~ ~e~s co~tructed throughout
the ares w~th one ~arge dry ve~ abso~ng over~ f~s th~

~n ~h~ region, Only s~nor f~dt~ oc~rred once ~hen ~ere

D. ~. Echoer, A. O. Fried~nd, and ~. 7. Lu~.
~ster Ru~ Vo~ 3, ~ 7, pp 53~-~3, ~969.

Iden~Iflers: *San Frsn~co. *SZo~
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In order to find methods for contr~Lllr~ or treatln~ stor~-se~age over-
flo~s fro~ combined sys~s ~n urban srcas, overlies from the combined
s~era~e syst~ of San ~ranc~s~ were ~easured and sampled for
at ~o outfalls In the ciey. ~he d~tather flows were also ~onltored.
Fro~ the da~a ob~alned and o~her oSservatio~, the annual ~noff for ~he
’�hole of the city w~ ~pared vi~h its ~o~I ~nn~1 dfsd~mrge of trea~ed
s~a~e effluent, snd ~he effece~ of the d~ea~her flow on the overfl~
and of ~he overflow on rece%vf~ water~ were investigated, the
effec~ produced s co~iderable increase in {he nu~ber~ of ~iffo~
bacteria whfch r~alned hiFher ~han ~al for about ~o wee~.
studfes ahowed that trea~ent of ov~’rfl~’s from co~bfned sys~
result In a ~ubstantial reduction of pollution at les@ ~pense than
~uld be involved In separati~ the ~yst~, ~nd tl~at dfssolved -
flotstio~ ~ith ~lorlna~ion mFpeared to be ¯ promising method.

OVER~ ST~DI~ A~ A S~ SYST~ OF A HLT~LIT~

~’llhelm v.d. ~de snd Sl~gfrl~d
~s ~’~serf~ (G~F~), Vol llU. ~ 12, pp 321-325. }~r 1969. 6 r~f.

Descriptors: *S~e~, *He.urgent. *Sto~ ~noff,

Iden~fffers: *~cf~y. *~.

For de~e~f~ng the ~pactty of the l~er Jyst~ includl~ ito~Jter
dral~ge in .~burK, ~he fl~ speed. ~he water level, and the slu~e
de~slt~on dur~ d~ weather ~ere secured. ~e speed is found to
app~x~ately ~.~=/sec, and eludBe de~sl~lon is hardly a~idable it
1o~ ~ncl~n8t~on of ~he can~l syst~. 1he ~ndltions durl~
wea~er were dete~fned with ~ut~atic l~el re~rdi~ units. Fr~
these Z~e1 messur~en~ the [r~uen~ of over[l~ in ~ys/y~r.
overflow duration ~n hour/year, snd the overf~ow qusntlty/y~r were
csicuI~ted. F~ the recordf~s of rsinf~fl ~nd ~he ~eve~ m~sur~en~
~t the overflow spf1~s of the s~er syst~ s dls~r~ Is dr~ sc~rdI~
to kulpere~ equation p~vldf~ ~nfo~tfon on the storsge c~cfty and
dischsrge capacity of the overflov spIZ1s. ~e ~o p~r~ete~ deter-
mine ~e critlcai r~Infa~l for the overf1~ spii1. I~s m~8~tude
~ecr~s~ with increas~ durst~on of r~In s~ as~ptotlcally
the dfs~rge c~p~clty. ~o sword frequent overfl~, c~1cuistfo~ should
be b~ed on ~te crftical r~luf~11 ss s function of the overf1~ t~e.
S~nce th~s ~ ~t prsctlc~1, It ~s red.ended to use ~e no~1
for ~e c~cu~tfon snd ~ultfply the qu~ntlti~ obtslned by ¯
fsctor.

A ~-~INA~ON OF ~ S~ T~K

Wa~er ~ssce Trot, Vol ~, ~ 9, pp 2~8-300, Sep/Oct ~69. I t~.
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098
b~ILDING DP~I~AGE PL.~<P STATIu.~$ t;IThlN L~IlT~ ~U~,

Public ~’orks, Vo~ ~o, ~ 2, pp ~O~-I0S, F~ ~969.

D~cr~pto~: ~tgn, ~s~s~, ~pi~ plsn~, ~t~ctiou.

descrlbed. ~e pr£aa~ stage of ~e p~p station ~as d~i~ned
rainfall of 2.~ in. for one hour a~d then ~ In./hr for s tot~ of
~phas~s was p~ced on the d~Ign o£ s sub~t~cture ~£~ h~d to 8e~e
as a cofferd~ prevent~ ~£e f~s ~e ta~ bay into the suction bay,
and ~ a reta~ vall r~sti~ vertlc~, horizontal snd later~
force. Re~u~r~ents ~ere met by ~gn~ a ser~ o~ bays ~t st~�-
turally act ~ a ~nt~nuo~ ar~ bridge.

ST~S TO SUCC~S IN ~A~R ~ION

~ar~ V. G~bbs
~Ic ~or~, Vo~ ~01, ~ 5, pp 62~7~ Hly

~scrlpto~: ~erf1~, ~Po~utlon abate~nt, *Sludge d~sti~, S~age
treat~nt, Separation techn~q~s.
~dent~£~ers: ~nterceptor s~er, ~eatt]e, ~ned s~e~.
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re~ard ~o co~3a~l~ ~he city’s umber ~llu~lon p~ble~ are presented.
~:e~ has devised various solu~t~ to under~und cn~truction probl~
with ri~elines and p~pin~ stations. Other problens tackled by
include the r~oval of digested slud£e leon. Puget Sou~ and the eli=ina-
rlon of co=~ined s~er overflo~’s. S~’er serararion is ~r presently
fc~siol~ because of the ~pe~e~ so ~he ~le~ro interceptor syst~ is
beir.~ ordered ~o run the entire s)’st~. In the meantl~e, mon~ originally
rescued for sto~ wa~er holdi~ ~an~ is beln~ conrrlbu~ed ~o ~he
premised s~er serar~lon system, rler~ is contlnuln~ its
en~Ineeri~ p~£rnn:s and is c~rd£na~l~ i~s actlvi~les with
agenci~ working In the same or rela~ed fiel~.

lO0

~. W. ~er.

~crip~ors: *S~age trea~en~. *FI~ ~nt~l, FI~ ra~e6, O~-8~te

Identifier~: *~x~ fl~ req~r~en~a, *Average [1~ requir~en~e,
SCo~ ta~k, ~oabined a~ers, ~reat ~r/t~n, bto~i~ detentLon.

A d~crLpt~on ~e s~ructure and an ~sessr.ent of ti~e ~-yearO[

success of the C~esness S~a~e fremont plan~ are discussed. ~1
~1~ once passed to ~he river ~st ~, be p~pe~ throu~l~ the plant, even
~t~ater gravltatt~ In s~o~ ~an~ orlbl~lly ~ed as
~derate stores occurrl~ after t~o or three weeks of d~ weather
fl~’s ~i~ exceed the ~pacity of the screeni~ gear when old combined
s~erage sys~s are in ~e. In Che "biscusv/on~" h. h. S~snbri~e
asked how the plan~ opera~ under maxim~ fl~ in ~mparison (o averase
~1~. ~he autho~ replied ~at maxim~ fl~ was 216 roll gal and
flo~ ~cee~ng ~his level passed to 8to~ Can~. ~st of ~hi8 ~ces8
(3.2; o~ th~ ~o~al flow in 1~-~) was la~r returned for ~rea~ent.
19~ of this ~d ~as dls~arged to ~ht river. ~ables and graphs d~scrlb-
i~ ~e ~-year opera~ion of ~.e plan~ in~ude; the effect of ralnfall
on s~pended solid ~ad, syspende~ solid 1~d per ~y. main p~pi~
s~atlon s~atls~ics, and the perfo~ance o£ prima~ sedlmen~a~ion
actlva~ed~lude plan~s, prima~ and secondary digestion plan~s, and the
~er-ho~e. Diagrm are drawn of ~e e~ine cooli~ wa~er syst~,
h~h t~ion dlsCrlbu~ion syst~, and ~e ~rlt washi~ plan~.

A~ Y~ SEE IS ~E

~. S. ~u~e, ~r.
~ Ci~, Vol 8~, ~o 3, pp 77-’78, ~r 1970.
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Tl~ }~DITOR--k’A~OI Ot~" FOR C~S ~NL~IOKS,

City, %’01 84. ~ l, p 21. Jan 1969.

~scr~pto~: *~truct~on ~u~pment.
/dent~[xers: ~to~

Add~t~o~ ~re ~l~e to ~ pr~io~ly-pub]ished srt~c]e conce~n~
~Zl-to-sto~-s~er ~ectlonl. lr, one southe~ern ¢l~y, ~hese

connect~o~ ~ere not p~tected fro~ blckflo~, ~us~ the ~unic~ps~
lystm was subject to dl~ero~ ~nnund~tion fr~ ito~ s~erl.
officials corrected tire sight,on by i~t~ll~ ~bove-~round.
se~r~tio~.

103
W~I~E.q WA~F~ POLLUTION G)~’tROLt,

C. P. Jl~
Water Pollution ~nt~l. Vol 67, ~ 5, pp 5~-5~3, Sep 1968.

~crlpto~: *S~a~e d~s~sal, ~a~er ~11ution, *~erfl~, FI~ rat~.

The ~u~or ~ents on s~ige d~s~al, river ~llu~ion pr~en~on ser-
vices, ~ resear~ ~m ¯ general ma~er. Le contends ~ha£ s~o~ over-
~low p~bl~ are more easily aolved on ~rge ~r~ ~han on smaller om~.
J~es ~ntests ~he equivalent o~ 3xd.w.[. [or the l~l~e rate of f~
~n d~ ~ea~er as the etandard ~e~ur~t.

PL’RIFI~TIO~: 0~I~ 13 - Ih~~RY: S~’~ SYST~ISHV~kS--

48
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C. V. J~es
The Technical Press Ltd. London, pp 2~7-2~2, 1~6. 1 f/g, ~

Descrlp~ors: *Severe~e, ~Flov ch~rscter~s~cs, ~Severs ~Overflov,
Sevage treatment.                                              ’
/dent/f~ers: *Storm overflows.

General fs¢t$ concerni~ s~ge ~nd s~er syst~. *re pr~ented,
~ eap~nations of $~a~e "strength"; v~riations in f~ow; the
of sea~ona~ ~nd ~eather cleanses; ~nd the three typ~ of ~’er~ge
--combined, ~rtialLy separate,, and entire~y ~epar~te. ~e oper~tion
loca~ sto~ overf~s to relieve tribut~ s~’ers be;ore they
~arged is describe. ~he three types of overf~o~.s ~re: the
~eir type; the l~proved ~eir type ~tth ~ horizont$1 iron
vertical def~ecting plate dire~tl~ w~ter to tt,e overfl~
~e~pin~ ~eir type, the best of the three sewage treatment
mentioned include: chemictl precipitstion; use of c~inutors;
dllution, ble~in~ *nd tren~i~ of ~spool ~ontents

105
CRITICAL OBSERVATIONS FOR |iYDRAbLIC NEASUKEHEI~S OF FIXED
OVE~S,

J. J~ne
Wasse~rts~asserte~ (k’Sk’SAO), V01 17, ~ 4, pp 122-127, ~r 1967.

Descrip~ors: *Specifi� capac~,
Iden~£f~ers: *Store overlies, ~=b~ned

Z. co~ec~on vl~h hydraul£c me~ur~ent~ ~or store s~e
~e author d~s~ses the errors ~t~ are caus~ by ~ ~e ~ncept
"dilution’. 1he specific co~entrst~on of one or sore s~st~nees (re-
ferred to 8s the specific load) is red.ended os the cr~ter~on for
~8ible load o£ ~b~ned s~erage syst~ on the rece~v~ water.
Equatio~ are d~eloped for ~lculattn~ ~e max~l cr~tic~i vogue8 for
the specific load and

106
~E S~TZON OF ZNFZL~TZON ~R S~DZ~ ~ OVE~D ~.

Proceed~s o~ Inte~at~o~l Hydrolosy S~posl~, Sep 6-8, ~967.
~Lorado State Unlve~t~, Fort ~111~, Vol 1, Paper 27, p 20~2.10,
1967. 8 p, 7 fig, 3 ref.

~scrtptors: *~tnfall-~noff relatto~htps, ~erland fl~,
studies. *~ydraultc mdels, *S~ulated rainfall, S~tton

I-
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109
PAVING CURLS DUST AND DRAINAGE

Jack Lough
~ City, Vol 8~, 1~o 7, pp 9?-98, J~ 1969.

~scrlp~or~: ~ncre[e ~�~lon. ~alnage p~grm. Sto~ ~.
Id~Iflers: S~ree¢ drsl~ge.

A far-rea~i~ str~t-~vi~ p~r~ vas ~pl~en~ed In Albion. ~ebr~
after hea~ reins ~ed dr~v~ay ~Iver~ �o overfl~, di~ch~aCer
s~¢e. and ~nof~ ~o spill ~n¢o s~reets and parkways became
were clogged. ~ncre~e c~rbs~ gutters, and ~v~encs ~ere l~alled
a¢~iorate ~hls sl~uatlon and a~o ~o p~vlde d~ con~l. ~e ~ire
project ~s~ ~473,619.48 (a~ut; $5700 ~r b~).

A g~ ~H AC~ P~I~ .    .    ¯ B~I~S S~’AT~ ~h~L ~I~
~ OF OURBO~b~S

L. L. ~
~ ~ty, Vol 83, ~ 6, pp 108-~, J~ ~68.
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Descrlptors: *Re~ervolr storage, Stor~ runoff.                                             ~
Identlfler~: =S~o~’a~er ~n~1.

S~a~e ~e£e. Pa. ~ns~c~ed s rese~olr ~o con~n ~ff until sf~er
¯ e~o~, ~ea~ of ~a11~ ~ more cos~ly ~s~er-carryl~ ~n~u1~. ~
electrically controlled gate closes ~’i~en rain ~us~ the water level In

Lthe reservoir to r~se. and it ope~ ~t~en ~he s~o~ subsides, ~hus,
allo~.i~ ~i,e r~inw~ter [o drain. As a part of State ~11e~e~s ~ge
project, a n~’ ~to~ trunk line ~’as Lu~It contrary ~o c~on practice;
that ~s, [ro~ the center of ~e Job d~n~trc~, to reduce the ~hreat of
ti~e pipe coci~: afloat in the ~ent of a flash flood. 1iris plan w~ also                 ~
succ~sful; flood water t’ss forced i~[de the pipe ra~,er than fl~i~
around the outslde and causi~ flotatlon. State ~llege also foxed a
Sto~ Fater Authority ~ undertake ~he fl~cl~ of su~ s~o~ wa~er

2
~nt rol projects.
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cleaning; 3) running of pups on sn ~lternate basis; &) telemeterlng; 5)

V
checking of the upstre~-, side of ti~e p~p station for excessive infiltra-
tlon; and. 6) checking the operation of the regulator.

115 0
~tE DISC!’.ARGL OF STOP.H SKk’AGE TO PUBLIC W’ATEKS FRDH APoLAS OF GROUNDS k’HICtt

LARL L!;DA.~;LK~ I~Y OIL. IN CD:INEXIOh WITrt Tt~L CLLA~N t~’A~R ACT FOR

Gesunh Ir~r,(CEINKS), Vol 87, pp 265-200,

Descriptors: ~Leglsl/tlon, ~Surfsce ~aters, ~ign, ~eparat~
technlqu~.
Ident/f/e~: ~e~ny, Sto~ s~age, *Oil separator.

2In conneCtion uith the legislstion for the protection of berlin surface
"

cms~ the ~se of o11 se~rators for areas where l,rge volm~ of
¯ re h~ndled ~nd uher~ spili~ge is ~shed off into the recelvi~ u~ter by
r~infsii. 11t~e oi~ separators c,n be Inst~lled In sectlo~ slo~ tress
llkeiy to be ~Ifect~d before sto~ s~ge enters the recelv~ng
Standsr~ for ~e dmlgn of such sep~rttors sr~

G~e V. S~on snd L~nt ~.
~ W~ter Pollutlon ~ntrol Fed. VoI ~1, t~ 2. Psrt I, pp I~I-168, Feb
190~. P~per fr~ ~ k’~t~r ~or~ ~soc - $~th Annul ~nfer~nce.

Descriptor: ~atershe~ (basins), ~Hultlple-pur~se p~Jects, *Pressure
conduits, *~pi~ plants, ~’a~er pollutlon ~nt~1. *~lort~tlon,
¯ Pollutlon ~b~tment. *~ke Erie. ~iologi~l tr~m~t, Reductlon
(~Ical). Recreation
Identifiers: ~rav~ty s~er, *Clev~and, Ohio.

A fe~ibili~ stu~ v~s ~nducted for the F~P~ of ~ P~ed offshore
stabillz~tlon-retentlon b~sin, for the treatment of va~o~
flous ~ being dls~arged to Lake Erie. ~e b~tn vo~ld receive
treated ~fluent f1~ f~= the City’s ~sterly Wu~ter Treament
Plant, ~ u~1 ~ f1~ f~m s~ large combined s~er overf1~ outlaid.
and flow f~ five ~11uted strea~ uhi~ drain ~e se~ice are~.
pro~sed b~In would be app~x~t~y 900 acres In ar~, vi~ a m~n
~a~er depth of 33.5 f~. A shor~ine collec~ion syst~ Is £ncl~ed to

collection syst~ will co~ist of a ~mbl~tion of grassy and pr~ture
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tlon ~’ill result in reduction of hOD and O~D; this process w/t1 require
an seroblc envlror~ent. Seci~entation of fine suspended solids, partlcu-
Isrly t~e activated sludse cell ~atter in the treatment plan~

~a~e basin is ~n~plated. ~e first s~age w~l~ be maln~slned
a~+ro~ic condition by alr-~if~ or mechanical p~pi~. In
$ed~ent~tlon ~ta~e, It l~ ~cted teat an upper layer of five to ten
~eet o~ ~ater ~ be ~ero~c~ ~Et~ the ~a~nder of the dep~
~e b~n ~ create ~ she~tere~ b~y ~t ~e sl~ore~ne, ~h~ v~-~ be
used ~or boatln~, fis~i~ and sw~i~. A small boat mari~ ~ ~t~-
pla~ed ~ par~ of {he overall Frojec~. ~e basin will be p~vlde~
lacllltle~ for chlori~lon. ~Ilu{n& will be ~isd~ar~ed
ft. fro~ shore In ¯ water deft. of approximately ~2 ft. ~e
been found f~a~b[e from the standpoint of ~[ut/on abetment
reduction of b~c~erlal cont~l~tlon of the ~ity’s b~e~
fro= ~lluted dis~arg~.

117
,~Y~aTIV~ TO SEP~IOX OF ~I~

Paper pr~ented st the 2Ist ~n~l ~leett~ of the ~erl~n Water ~or~
~soc/stlon. A~sntlc Lran~. ~d[sn Section. Oc~ 8.

~scrlptnrs: *PolIutton ~st~t, ~Applic~tion ~etho~, ~Separst~n
techniques. Overfly.
ldentif~ers: ~b~d

~e dra~bac~ of separst~on ln~ude high ~sts. public ~n~nvenlence
dur~n~ co~t~ction, and the cont~nuin~ probl~ of ~11u[ed
ruffS. Alternative solut~o~ to ~ls ~11ution p~bl~ el~er reduce
~11ut~nt, ~n the overfl~ or decrease ~unts of ~=b~ned
i, ~erflowed. Pollut,n, ,n be ,l~l,~ed f~. over/1~ th~h
storsge and trea~ent methods such ~ d~Infectlon, scre~l~.
tatlon, filtration, end other over[l~ d~ices. Posslble proc~ur~
for d~inishi~ ~blned s~age overfl~s outllned Include r~1-t~e
�ont~l of discharge ~in~. storage by ~e of larger pipes, or Incrmed
interceptor and trident plant ~paclty. ~ ~cali~’s clr~tanc~
wlli determine whl~ ~e~od or ~=blnatlon of me,rods wlll p~vlde
bast mea~ ~or solvi~ i~ ~llu~lon p~b1~.

H~IOD OF ~N~ ~S ~R D~I~ NI~ S~-NAT~ OVENS
LI~ D~IN~E SYSTem,
F. Wood and ~d ~i~e~ ~ Ltd.

Brtt Patent 1~023.3~.
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119
A NE~ TNIST (90 DEGREES IN FACT) TO SE(Z~ENTED SE~ER - PIPE DESIGN,

Eng Contract Record, Vol 83, No 6, pp 5~57, Jun 1970.

~scrlp~ors: ~S~ers, ~si~n, ~Esrimared costs, Insral~arlon.
Idenrlflers: *Canada, ~S~er hydraullcs.

~e City of ~onton, Canada~ Is us~nR a n~ segmented pipe
s~er llne In the d~to~ area. Chief design engineer F. Berecxky
thought o~ ril~in8 a horizontal se~er li~e to a 90 degree posi~i~
~hus changing ~he fl~ characrerlsrlcs. The design of ~he pi~
been ~orked our so rhs~ all dlmenslo~s are a function of the i~Id~
di~eter~ and the design can be adopr~ ro m~y size of pipe. The
insraIia~ion procedure and the estimated cos~ of ~h~ n~ line are
~Iven.

PORTABLE RECORDING OF SE~R FLO~.

Water WMtes Eng, Vo! 6. No 12~ p ~2~ ~c ~9~9.

Descriptors: ~Sto~ ~noff~ ~nhole~ S~eraEe, Hydrology.
Identlfler~: ~ewer hydraul~, Sanlt~ ~ers~ Surface fl~, Toronto,

In the region IncXudlng Toronto, ~er flus ~ere me~ured In order to
assess probl~s arising from sro~ ~l~s and In~iltratlon Into sanitary
s~ers. It ~as found that p~r manhole hydr~ullcs In one or two manholes
c~ reduce capacities of large s~er syst~s. Continued obse~s[lon ~d
control of ~h~s by ~hich surface waCer enters
rec~ended.

121
POL~ FOR S~R ~ CO~ROL;
the Use of Po~ers that Reduce or Elim~nste S~er ~erf~s by
Energy Reduction.
~e ~este~ C~ny of North ~rics

Prepared for ~, Progr~ No ~020
~79 p. . ¯

D~crip~ors: *Infiltration, *~erf~,
Identifiers: *~erf~ov con~ro1~ *Po~ers, *S~er lines, Econ~c

S~ uater-so~ub~e po~ers uere investigated to dete~ne ~heir effects
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upon aquatic flora and fauns, flow characterisrlcs of w¯ste~¯rer, and
the operation of ¯ wasr~water treatment plant. It was found that the
poly~ers and gels, in the magnitudes rested, were nor toxic to bacteria,
algae, or fish, and did not act as a nutrlent for algae ~ro~rh. Based
upon calculations ob~aln,.d fr~ fl~ ~esc data, a m~Im~ ~i~ increase
o~ 2.4 times ~he ~l~ prior ~o In~ec~Icn �ould be obcalned i~ a constant
head ~as ~intained. Labora~o~ flo~ tes~ data indicated that If
rates ~ere held almost c.>nstant prior to and during ~o1~er injection,
a reducclon In the static bead occurred as a result of friction ~educ-
rlon ~ithln the fluid. ~},e ~osr effective po1~ers In providing energy
reduction were Polyox Co~lant-701, NSR-301, and ~-30; h~ever, ~-~O
required higher po1~er c~,ncentraCion to obtain equlvalent fI~ chsrac-
teris~Ics. In field te~t~ on a 24-inch di~crer llne~ It ~ found
pol~er concenrrarlons ol between 35 and 100 mg/l, decreased frictlonsl
flo~ resistance sufficiently to eliminate surcharges of more than s~
feet. Based upon an econ~Ic analysls~ the average annual cost of n~
consr~ctlon was approxlma~ely five ~Imes the cost of using pol~ers
during pe~ sto~-fl~ perils.

122
DESIGN OF SUB-SURfACE DItAINAGE: SYSTE~ FOR INNER RING ROAD OF Cl~ OF

E. N. Brand
~ads Ro~d Contact, Vol 46. No 546 ~d ~7, pp 162-168, J~ 1968, ~d
pp 201-207, Jul 1968.

~8crip~ors~ P~p testing, Evaluation, Seepage. Elec~rtcml
Pipe
Id~t~f~ars:

~e procedure adopted for the deslsn
for the depressed inner ring road In ~he
presented. ~alls are ~Iven related to ~he ~ecu~l~ ~d ~alysis of
~ensive field p~ping tests; ~he calculation of seepage q~Itles;
~d ~he s~udy of hydraulics of horizontal int~e pipes adopted ~o effec~
ground wa~er l~ering. A n~ber of elec~rlcal ~del ~es~s ~ha~ map
fl~ ne~s for a n~er of val~s of par~ters dete~nln8 critic~
pipe eleva~io~ are ~i~ed.

SOL.ION OF ~ ~ S~S~ACE D~NAGE

E. W. Br~d
J Ir~ga~ion Dr~n~e Div, ~ Soc Civll ~grs, Vol 94, No I~. pp 199-221.
J~ 1968.

~crlprors: ~surface ~ralns. *Surfac~Ero~arer

59



Design, Storm runoff.
Identifiers: *Surface runoff, Groundwater, Belglt~n.

The stages followed in designing a subsurface drainage syste~ for the
Inner-flag road being built in Antwerp, Belgiu~n are described. ~’~..e
system will collect and carry., away surface runoff, will permane.~tly
lo~er the groundwater ~able, and will collect ~d car~ ~a)" seepage
water resulrlng fro~ this l~’erlng. Conventional me~hods were
for sro~warer drainage design. The seepage wa~er and sto~ater col-
lec{ed in a catch basin will ~n by gravity In pipes ~o one of
I~ points in the road’s vertical proflle. ~om two of these ~ints
the water will flow to p~ping stations and fr~ the other r~, into
rivers. The mos~ c~plicati~g factor in the subsurface drai~e
design was the possible e~fect o~ the preclpitat£on of ferric oxide
~rom groundwater. This factor necessitated complete submerg~ce of
the intake syst~. Factors Influencing ~he final selection of the
subsurface drainage syst~ are explored In detail.

124
~TION~ "~TION~" ~OD OF S~ D~INA~ D~I~,

Discussions by ~on~ W. Cur~ts ~d Dah-~eny

J Irrigation Drainage Dlv, ~ Soc Civil ~grs, Vol 9~, No IR4, pp 634-63?
~c 1969.

~scriptors: *Design sto~, T~e series analy~ts, ~tt~al
Identifiers: aS~er hydraulics.

The value of ~tng the rar~durarton-fr~uency cuba ~ ~ha d~Ign
patte~ is discussed In reference to tntenslfy-tlm~ rainfall cha~s
piled in Cleveland, ~1o~ Inc~plete c~putatton in the Rational ~th~
is due to the ~tsston of t~e needed for fl~ travell~ through the
¯~e r~.

~CI~ ~~S IN S~ ~T~ ~ D~I~ ~ ~~,

L~ont W.
Wa~er S~a~e Wor~, Vol 116, No ~, pp 1~-1~, ~pr 1969. 2 di~,
2 ~raphs, 1 ref.

¯ Velocity, ~i~s
Identifiers: *S~er
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Dischar?~es ca~ be converted to wasre~ater vol.~-es per capita in a
sanitary, se~er, or c~ be related to rainfall In a sto~ s~er. The
velocity, ~epth, and slopes measured c~ be used to c~pute ~nlng’s
coeefLctent of the roughness-~ric~ion factor. ~e salt-concentratlon
method 0~ ~easurinE velocity w.~ bes~ suited for developing a discharg~
depth rela~ionship [or a n~ber o~ s~’ers, as well as giving ~n iodlca-
~£on of the condition of the s~er. The ~ua~ion applicable for
salt-co~c~ntra~ion ~th~ is Q = AV, where: Q is the dlscharge~ A
the area, c~putrd fr~ the measur~en~ of ~he fl~ depth~ and, ~
the ve~oclty m~asur~ent. The ~uip~ent net.ded, procedure, ~aly~es
data, ~-,d continuous gaging ~thods are discussed In detail. It i~
clude2 ~,a~ ~here is no ratio, which when applied ~o surface velocity
measur~,~ts, ~ill give accurate average velocities In a ~l~e.
of the studies indicate, h~ever, that a ratio of .75 wilI give a
approxi~tion for fl~ depths between .2 ~d .4 of the ~Ipe dl~eter.

126
DETE~ATI~ OF ~D ~ &ND DIS~ ~EE~CI~ IN

T. D/mchev
Vodc~nab S~nit Te~ Vol 3~ pp 11~132, 1966.

pp 11~132, 1966.

~scriprorm: *Dimcharge c~f~ici~tm,

Studies ~ve continued on th~ dlmcharge propertlem o~ ~r~e mymt~
In Bulg~rla, ~nd resulr~ are given ~or catc~ent ~re~ In So~la~
~d Burg~. Fr~ theme data ~ n~ ~o~ul~ ~ developed {or c~Icol~ti~
the ~er~ll discharge coe~{Iclent ~or ¯ partlcul~r area. ~e effect
~he ~ree vol~e In ~he ~erage mys~ ~ the quallry of the dlmch~rg~

DE~~S IN S~ ~NITO~NG ~UIP~ ~ TE~IQ~,

R. Gal~ers ~d M. V. ~
J. l~t ~nlc Engrs, Vol 97, pp 27-31, J~ 1970.

Desc~ptors: ~Inst~entation~, ~Sto~ ~off, S~e~.
Identifiers: S~er hydrualics~ Bl~h~, ~m.

~is paper describes ~ut~ent ~d techniqu~ develop~ over the last
five years by the City of El~ingh~ Public Works ~partment c~ce~t~
fl~ in s~ers. ~ese methods can be applied to the control of tr~e
ef~lu~t discharge, the design of s~e~ ~d river ch~nals, ~d to tha



solution of drainage problesas brought o~ by se~er flo~s such as stor~
overflows on rivers. Auto~atlc equipment only u~ used to study
fl~s since ~alting for sro~ Is not feaslble. Aut~arlc depth recording
of rivers ~ill soon be undertaken to ob~a£n unlc hydrographs for intense
stores. ~is is the best method of des£gning natural catc~ents.
cluded are 1~eled dlagr~s of equlp~enr used such as the srre~llne
pressure head and recorder ~or depths of f~ ~d varlo~s
~chlnes ~ed for qualltarlve tests on s~les taken at k~

Nater Sewage Nor~ Vol ll6~ No 7, ~p 25~258~

Identi~lers~ ~S~er hydr~allc~.

of the ~ete~inatlon o~ ~I~ In ~. Fl~ me~r~ents r~ken by tho
float or tracer methods, or by ~Ing ~elrs or ~l~e~ ~re de~crlbed.

mental apparat~.

Jun ~970.

Iden(lfie=: *Averag~lag ~thod, Interceptor

A rapid c~put~ri~ of routed flo~ hydrographs In clrcul~r ~e~ ~
required for ~e In rh~ eval~ti~ of the effect of sto~ flying i~
the ~me~polls-St. Puai Interceptor s~er~. The meth~ of char~cteri~-
~i~ Is ~ed to provide an ~ccurate ~ses~ of the routed hydrogr~ph~
but ~Is ~t~od r~ulres ~e of a large ~puter ~d a c~paratlvely
large ~oun~ o~ c~puter t~e. ~e progr~slve sverag~lag method,
fully described In the article, Is ~ed ~o car~ out the
In real time (i.e., ~hen rainfall Is occurring ~d before the f1~d
wave travels ~ar d~ the channel). ~e ~uting consr~ts of this
me~hod are dete~Ined by c~parlng ~he results of this meth~ ~ith
those ~r~ the method of ~aracterlsti~ ~il g~d ~re~ent is

~rained. It has nor been possible to dete~ne the routing
In ~e progressive averag~iag ~rh~
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132
STUDIES O~ THE CHemICAL COntROL OF TREE ROOTS IN SEk~R LI~.S,

O. A. Leonard and Neal To~nley
Paper presented ~ ~e Ca~lf ~ ~2nd ~nua~ C~ference, Sacr~n~o,
Calif, April 29 ~o ~y I, 1970.

~scrtptors: ~S~ers, ~Laboratory ~es~s,
IdenCl£1ers: *Tree r~s, S~er hydraulics.

This study ~as ~ c~peratlve effor~ by the authors ~d Dr. ~r~s or’
~he Connectic~ ~rlcul~ural Exper~e~ Sca~1on. The probl~
s~u~led a~ Davis and the Utilities Dlvts~o~ of Sacr~en~o by
wood p]an~s In pots fll~ed ~l~h a po~ctng mix ~hich ~ere placed ~ open
cans. R~cs ~hlch gr~ into cans ~ere trea~ed for perlods of tlse by
solutions of different ch~tcals. The mos~ pr~slng treatments ~ere
ex~ned In a slngle tes~ In July, 1969 In the s~er 1tnes o£ Sscr~ento
County. All treatments ~ere effective In kllllng ~he r~ts In 1he lines
b~ s~e were more effective ~han others In kl~llng r~ts In ~d outside
of Joints. S~udles ~re being continued ~o evaluate f~ctors Influencing
kill, cos{~ and sa~e~y to trees.

133
PRACTICAL HYDRAULICS FOR PUBLIC WORKS ENGINEER,

1e. E. NcJunkln and P. A. Vestltnd
Public ~orks, Vol 99, No 9, 10 and 11, pp 88-97, Sep 1968, pp 114-120,
Oct 1969, pp 77-81, Nov 1968.

Descriptors: eHydraultc englneerlnA, l~lttple-purpo~e projects. Flo~
Flo~ measurment~ P~pln8.
Iden~ 1 fler,: "Sever hydr,ullc..

This article is ¯ revlev of methods of ¯ppllcatlon of hydraullc en81neer.
lng prlnclples and procedures to meet the needs of engineers lnvolved In
hydraulic work of deslgn and ~nalysls of publlc works projects. The
conveyance of water by =sans of ~Io~ in closed conduits, fl~ in open
co~dul~s~ and fundamentals o~ flo~ =easuremen~ are explored. The
hydraulics of pumps are Investlsated.

DEPTH OF FLO~ AS DESIGN CRITERION FOR CHAH~ELS I~ITH AETIFICIAL LINERS,

J. C. I~c~horter, T. ~. Carpenter, and R. N. Clark
~at Acad Sclences~Nat Research Co~ncll~Highvay Research ~ec~ No 261~
pp 18-24, 1969.

/
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Descriptors: ~Des~gn criteria, ~Drainage water, ~Erosion control~
~ha~ne~s~ ~Linings~ Testing.

A s~udy o~ ~a~er dlsposal sys~s ~hlch drain ~o~ Is presented. S~x
sr~f~c~a~ 1~ners were Investigated ~o develop design crl~erta for er~
lble channels. Liners installed on fla~-bott~ earth ch~neIs (2 ft
wide, 60 fr long) and on slopes ~ere subjected to incre~Ing fl~s
channel failure. Test sections o~ s~d ro hea~ cl~y ~ere inserted
the channel floor, a~d the effec~Ivesess of ~he llne~ ~
~asur~ents consist of fl~ ra~es, channel ~d water surface proflI~.
~d ~est section erosion.

135

J. L. ~erfleld, H. R. Cr~ford, J. K. B~ter, L. J. Harrlngt~, ~d

J Na~ Pollution Control Fed, Vol 41, No 9, pp 157~1585, 1969.

~scrlptors: *~I studies, *FI~ ra~es, *S~e~
~erfl~. ~sts.
Identifiers: *Po1~ers~ *Additives, S~er hydr~ullcs.

Pilot-scale ~Per~ents are rep~rt~ ~ the effec~ of sddlng pol~e~
to s~ers In order to Incre~e the rate of fl~ of the s~e ~d thus
reduce surcharging and/or overfl~ fr~ s~ers. ~e rests sh~ed
s~age f1~ could be Incre~ed by s f~ctor of ~o or ~re by sddi~
4~2~ ml of pol~er per lltre. ~e conc~rratlon r~ulred depend~
~ the sddltlve used, ~he concentrari~ of s~age~ the fl~
desired, and ~he r~peralure. ~per~nrs sh~ed tha~ the
used did nor h~ve an adverse effect ~ s~age bacrerls or fish ~d did
not ~courage algal gr~ths In ~celvlng stre~s. ~ey t~ded to
~prove the rates of sedlmen~ti~ ~d sludge d~sterlng In the
~r~. Ec~omlc ~alyses sh~ed that, for ~ given ~ple~ the
of el~Ina~Ing overflow fr~ a c~strlcti~ by use of sddltl~s w~
th~ half the cost of Inst~11Ing ~ additional s~er. H~ever, ~here
are cerraln l~irs to ~he ~e of ~ddirIv~ ~ ~ long-te~ solutl~

J. L. ~erfleld, J. K. B~ter, Dr. H. R. Cr~ford, ~d I. ~. S~t~
Paper pres~red st Water Polluri~ C~trol Fed--41sr ~I ~nfer~ce,
Sep 22-27~ 1968.

~scrlpto~: *S~rs, *F~ rares, *~st ~lysls, *FI~



*Additives.
Idenrlflers: aSewer hydraulics, *Chemical addlt/ves.

It is possible today to Increase the flow of sewage In an exlstlng sewer
Without increasing the fluid head. This increase can be made by the
a~dirion of selective chemicals. The flow in an overflowing sewer may
~e ~r.crcased ro the extent that sewage does nor back up in the sewer
ma~ole and overflow Into stre~s and house basements. By using these
cht~c~is, it is possible for a co~m~unit.v to relieve sewer lines
th~.Ir periodic peak loads ~Irhou~ resorting to expensive relief se~ers.
D~ta ~ured during ~ ex~enslve ~es~ progr~ sh~ ~ha~ fl~ �~ be
incre~ed approxlmately 2.5 times orlgln~l ~I~. He~sur~ents vere
mad~ on a tes~ ~acili~y utilizing six-lnch s~er Pipe (plu~ a~illa~
equi~ent required to operate the tes~ facility). Bloch~Ical tests
~cre conducted on s~age, s~age bacteria, fish, ~d ~Ig~e to dete~ine
adverse e~fects of ch~ical additives to s~erage or receiving stre~s.
No si~nl~Ic~ adverse effects ~ere found. A c~t/ef~ectlveness analysis
sh~d that, for s s~ple case, it cost less than one hal.f as much to

~c chemicals to relieve ~ cverf1~Ing ~er th~ to put In ~ relief lin~.
Develo~ent of improved flow characteristics w~ b~ed upon work
~o~ed by ~e Neste~ Comply, In ~provlng lts oll ~i~Id
activities.

~D~IC ~SIGN OF SELF-C~ING S~A~

~ S~ Civil Engrs, Vol 95, No SA6. pp 1182-1184. ~� 1969.

~scrlptors: *Hydr~ullc design, S~#rs, ~d
Identifiers: *S~er hydraulics, ~Cspacl~y, ~S~@

Th~ author cont~ ~ha~: ~) ~he saln c~ce~ ~n ~h@ design of
~nels is ~he ~r~spor~a~i~ of Inching gri~ ~d s~e
2) the ~r~spor~Ing capacity of wa~er Is ~por~ because of
bearl~ up~ ~he poseible clo~Ing of s~ers; 3) the sin~
a~s~ed in ~he design of s~er ~unnels mus~ be adequa~s ~o keep ~
~horo~hly fl~hed; ~d, 4) ~he appllca~i~ of ~s~ins bed load fo~
lls ~o flxed bed ch~nels Is no~ deslr~le.
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J~es M. R~erts~
~CE C~blned S~er Separari~ Project, L~iv of Illinois, T ~d ~
R~’porr No 310, Mar 1968. 13 fig, 3 ~ 48 ref. ~ Progr~ No. 11020
~O.                                        ’
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Descriptors-" *F1c~a around objects. *Head loss. *Pressure conduits,
Data collections, Flo~ rates.
Identifiers: ~Annul¯r pipes, *tlanBers. Eccentricity, Se~er-ln-se~ers.

Following a 8eneral revle~ of the an¯lytlc¯l and experimental Informarlon
on the friction loss encountered by fluids flowing in annular pipes, with
particular regard to the influence of eccentricity of the inner member,
exverl~ents are described on an evaluation of the friction of water in s
steel annular pipe of diameter ratios 5.8 and 3.2 in the ReynoIP.s
range of ten to the fifth power to ten to the sixth power. It is found
that on ¯ discharge basis, for the sa~e head loss in ¯ given length, with
the diameter ratio of 5.8 the flow capacity of the pipe line is decreased
12.7Z in the concentric situation but only 4.5Z with full eccentrlclty~
The latter decrease is not greatly different from the
area due to the inserted smaller pipe. An analysis is Included showing
that for the simple insert ¯t full eccentricity the near-full.-fiow capac-
ity of a sewer is little affected. The effects of hangers such as might
be employed to support inserts in sewers is found to have an appreciable
effect on the flow cap¯city of ¯ full-flowing sewer.

139
INFILTRATION IN

N. j. Robertson and A. N. Bird

Auatr¯llan Civil Eng, Vol lO. No ~, pp 44-47. Apr

Descriptors: *Investlgs~lons~ *Infil~r~io~. Se~ers.
Identlflers: *Australia.

Extenslve investigations carried our by the ~elbourne and the Metropollt~n
Board of Works, where the problem of entry of extraneous wster into the
sewerage system was studled, is discussed. Factors affectln8 wet weather
infiltratlo~ are enumerated.

140
EXP£RIHEN~AL ESTINATIO~ OF DETENTION IN STOPJ/ SE~FER SYSTEN,

T. Suelshl and A. Katsuya
Trans Japan $oc Civ Engrs, Vol 151, pp ~?-57, I~r 196~.

Descriptors: ~Storm runoff. *Investigations, *Flo~ charscteristics~
Rational formula, Floods.
Identif~ers: *Storm se~ers~ *Capacity. Sewer hydraulics.

Results of an experimental study on storm runoff in an urban are¯ sho~ed
that the phenomena called as flow detentlo~, retardarlon, storage and
flooding were hydraullcally identical phenomena. These experiments were
made for sewer slopes of 1/200 and 1/1000. The control structures bad



negative effects on the capacity of dynamic storage except when floodlng
in t~e lower area was concerned or when the drainage p~:p capacity was
d~slgned to be depressed. Flooding does nor aI~avs occur by increasing
the retu~ period, became the maxlm~ rate of ~off becomes a s~eady
sta~e when calculated by the rational method.

PE~ ~S OF S~A~ FROM IND[VIDU~ HOUSES~

~naId II. Waller
~CE Combined S~er Separa~lon ProJect~ Technical ~mor~d~ No
J~ I, 1968. 117 p, 45 flg~ 23 tab, 15 ref. ~’PCA Progr~ No ll020 EKO.

~scrlptors: *Peak discharge, ~Water d~and {hotsehol~),. Da~a collecrlons~
Pl~blng.
I~’ntlflere: *Sewage fl~ (ho~ehold), Loui~ville,
S~plIng s~atlons ~

S~age fl~s and water d~nd~ measured at ~wo ho~ehold
stations, as well as wa~er ~d wast~ater flow~ fr~ individual flxrure~
and appllance~ are ~ed ~o estimate upper llmi~s of p~ and s~orage
capacities for a ~orage-grlnder-p~p ~Ir for individual h~e~ and
ex~Ine the rela~i~shlp between peak rates of s~e f}~ and corre~-
p~dlng water demand ra~es. For individual flx~ures, c~i~ri~ of
rare~ durarlon~d frequency of discharge ~har will p~duce
hydraulic loading condlri~s are selected. Single-flxrure hydrograp~
arc c~ined ro pr~uce synthetic hydrographs of peak peri~ ~age
dlscharge~ f~m which c~ions of ~orage ~d p~p capacities are
derived. Pe~ s~age fl~s ~d slmul~eous wa~er d~d~ for
day period a~ one house are presented ~d
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4a. Combined

142
S’-’LPARAT£ A.~) CO~BIE£D SEN£1~.

~.’ater Nastes Eng, Vol 5, No ~2, p22, ~c. 1968.

~scriptors: ~S~erage, S~ruc/ural destgn, Sys~ analysis Separation
~echn~ques.
Identifiers: ~blned s~ers, Se~er hydraulics.

~s ro~d table discussion describe~ ~he ~eneral picture of the
and sanitary s~erage system, 1ncludtn£ [he ranges and sizes of each
of the types of se~ers, of ~he cities ~he Participants represent. Each
Participant also rela~es his city’s proble~ In regard to the effect o~
co~ned s~ers on ~rea~nt pla~s and under conditions of sto~
~ree o£ the c~[les ~ve t~/eBe~,ted separate S~ers, ~hl/e three others
have not unders~e separatl~ because of 1~s high cost. Our city
proposed a less costly plan of ellslnating ground ~ater seepage
s~ers, and ~he las~ cl~y (the ~ly one located Ln Canada) has not yet
~ed ~he cost of

143

~ater ~8ste8 ~. Vo~ 5. No 7~ p 26, Jul 1968.

~scripto~: ~ers, ~thodolo~, *Separation techntq~s, Su~eys,
~parat ~ve c~ts.
/dentlfiers: ~lned s~e~, S~er-ln-s~ers.

~pltes by six s~kes~n f~a varlo~ ~glons of the ~tted States are
gZven in reZat~ to the follwlng are~ of q~stl~lng: l) alle of
s~ers in the areas ~nvest~gated; 2) r~ges o£ sizes of each of the s~er
types; 3) population serviced by the syst~; 4) effect of co~lned s~ers
on ~reat~nc p[~ o~rations; ~) surcharging; and, 6) p[~s on s~er
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~ ON P~SS~ S~ ~ S~R ~ S~ATI~ S~ ~,
B~SYON, ~SAC~S~S,
~ Soe Ci~I Ensrs, N~ Yo~; and C~, Dresser ~nd H¢Kee, ~st~, ~s.
~bined Se~er Se~ra~lon Project Report, Sept 1~68, ~ Pr~r~
~o 11020 EKO.
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Descriptors: *Cost analysis, *Design° Pressure conduits.
Identifiers: *Building plumbing separation, ¯Sewer separation,
Boston, .%assschusetts, Gravity sever, SeveRe flov variations.

report studies the design, estimated co~s, and evaluates the feasibtli-The
~y of the hypo~hetical application of the A~CE Pro~ect Scheme of pressure
s~ers for separation In representative combined se~er areas from lay-
ours by ~he Pro~ect staff. The Boston a~udv re~earched the 53-acre
gently sloping, heterogeneous co~ercial Su~r S~reet Separation Study
Area. The report describes the separation of building pithing in d~
tail ~n a typical ~hree-quarcer century old five story and base~t
commercial building 65-ft. by 145-ft. In plan, a~d estimates the colt
of plumblng separation. Four alternative pressure se~er collection
systems are indtca~ed with plans and hydrau]ic profiles. So~ myste~
included in-line main pumpinE m~ationa. The least expensive complete
pressure 8ya~em~ vh~ch did no~ Include a main p~ping
estI~a~ed to cos~ $4,700,0~. ~th conts include costs of bulldin8
pluming separatl~, $4,~0,000 for the pressure syst~ including co~
munttors, ee~ ~slla and non-clog pu~p~, and 2,~0,~0 for ~he gravity
sys~ens.

1~5
COMBINED S~R SEPA~TION PR~E~, ~PORT ON MILWA~EE STaY
~ Soc Civil Engr~, N~ ~erk; Greeley and Hansen, ~icago~ Ill.

ASCE Combined S~er Sep~rmtlon Project Report. ~c 1968,
Progrss No 11010 EKO.

Descriptors: eAnnual costs, ~Cost analysis, Design, Pressure condulte.
Identifiers: Building pl,,~blng separation, aSe~er separation, Gravity
sewer, Milwaukee, Wieconsln, Sewage flo~ variations, Storage-grinder
puap.

The report covers the design, estimate costs and evaluate the feasibili-
ty of the hypothetical application of the ASCE Project scheme of pressure
sewers for separation in representative combined sever areas from lay-
outs by the Project staff. The Ktlvaukee study researched the 15?-acre

¯atnly dense residential, moderately sloptn8 Prospect Avenue Study Area.
The report describes methods of building plm=b£n8 separatic~ and
r.aces tvo alternative arrangements of pressure severs vith plans and ¯
profile. Est/zaates of construction cost of each are compared vith that
of a convention¯.1 gravity syste~ of separation designed by the
ant. PXu~b£ng separation, t8 estimated to cost $912,000 for the 8rav!ty
alternative and $971,000 for the pressure ¯lteroattves, not tnclud~ng
8 torage-gr~nder-pump units.
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ceptLng sewers, pu~plng stations, ptnnplng aalns, etc. Aspects concern-
ing site selectlon for the new sewage works are d~scussed, and then the
design of the works is detailed. Construction problems and solutlons to
these proble=s are explalned in regard to both the reglonal sewerage
scheme and the sewage disposal work~.

155
N~.STEWATER SYSTE~f l~R THE ~fL’TROPOLITAN COP.PORATION OF GREATER NINNIPEC,

A. Pe n~an
J. ~ater Pollutlon Control Fed, Vol 39, No 3, pp 37}-38], Hat 1967,.

Descriptors: ~glver regulation, tSe~ersge, Future planning (projected),
Recreation, Urbanl=stlon.
Identifiers: aSepsrate system, ~Investtgations.

The ~etropolltan Corporation recognized its duties in restoring the
rivers to the requlremrnts of the urban area so that the citizens could
t~e these rivers /or recreational purposes. This necessitated the
pension of the existing facilities and the addition of new facilities.
Sewer rentals and industrial wastes were two ~aJor areas investigated.
A separate sewer system was looked into by both city and co~sultlng
engineers. It was decided that the $200 allllon plus coat of intercept-
ing the old combined systea was not feasible; however, future develop-
rant of areas along the Red and Asstnibotne Rivers will be based on
separate ~er system.

156
$~ORH AND C~f~IN£D SENER DZHONSTRATION PROJECTS, JANUARY 1970,

Nllllm A. benkranz
Federal ;/ater Pollution Control AdaXnlstratlon i~search Series Report
~AST-36, J~m 1970. 121 p, 3 fig, 1 tab, 2~ ref.

Descr/ptore: aUrbanlzstton, *Store drains, Sewage treatsent, Overflow,
Sewage disposal, Cities, Research and development, Cran~s. Federal
Government, ~ater pollution control.
ldentlflers : *Co~blned ash-ere.

Studles sponsored by FhrPCA of combined stor~ and sanitar~ se~ers, and
treat~nt o£ combined wastes are listed. Abstracts of c~mpleted reports
are presented, and active projects are described In ~nforwatlon sheets.
Subjects needing ~ore research are also listed and descrLbed. Equlp-
ment, data -’ethods. ~,d crlterla for urban drainage projects are out-
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ASSESSF~[EF~" OF CO,~I/~ED SEWER PROBLEHS~

Richard H. Sullivan
In: Combined Sewer Overflow Abatement TechnoloKy. Water Pollution
Control Research Series. Report 11024--06/70, pp I07-121, Jun 1970.

Descriptors: *Storm runoff, ~Overflow~ *Storm dralns~ *Surveys.
Identifiers : *Combined se~ers.

~Is article is a final report on an inventory of combined sewer
ties in the United States. 641 Jurisdictions. or 46% of the
with 94~ of the population and 84% of the ares served by combined sewers,
w~re In~ervle~e~ directly. The results of the survey indicated that
3b~236.000 people, living on 3.029,000 acres were served by combined
sewers. This total indicates that spproxlmately ~9% of the natlons
sewered population is served by coa~ined sewers. The types of proble~
incurred, regulator devlcea, and lnfiltratlon control are dtscu~sed.

158
PROBLEMS O1:’ COMBINED SEWER YACILITIE,S AND OVERFLOWS,

R. H. Sullivan
J Wa~er Pollution Control Yed, Vol 41. No 1. pp 11~-121, J~n 1969.

Descriptors : *Surveys, ~Effecta.
Identifiers ~ ~ombln~d

The author suzmzarlzes ~d discusses some of ~he prlne4pal poln~s found
during s survey, carried ou~ by ~he Federal ~acer Pollu~Ion Control
Ackuinlstratlo~, on the problems caused by combined sewers.

159
OPERATION OF SEWERAGE ~ORKS FOR BUDAPEST.

H. Szilagyi
Paper presented a~ a coaferenoe on ~he Construction of Compl~x Supply
Installations a~ Budapest, 1968, Theme No ~.A.

Descrlptors: *Sewerage, *Sewers. *Surveys.
IdenClflers : *Hungary.

The built-up area of Budapest covers 23,700 ha. of which 9~O0 ha
connected to ~he sewerage system. In 1966 the length of the sewer net-

~ work has about 2000 k~. There were 32 sewage works and p,-~pluS
¯ tions, and the quantity of sewage and rainwater discharge amounted to

over 300 million m3. The annual voltune of sludge removed from ~he sewer
~moun~ed to 60,000 m~.
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160
PRESSURE TUBING FIELD INVESTIGATION,

L. Scott TuckerASCE Co~blned Sew~r Separstloi~ ProjectD Technical Memorandum No 5.

Aug 15. 1967. 29 p, 19 fig, 2 tab, 1 ref. FWPCA Progr=,, No 11020 EXO.

Descriptors: *On-slte tests, Conduits Cost analysis, Trenches,
Pressure conduits.
Identifiers: *Se~er-ln-sewers Copper tublngD Plastic tubing,
N~hlngron ~ D.C.

~nree ~thods of installing pressure tubing from houses or sm~ll build-
Ings. and of connecting the tubing ~Ith street pressure conduits, are
described and discussed.. One would be the Installation ~md connection
of pressure tubing and conduit in trenches by traditional water dlsrrl-
bution ~thods. Field trials were conducted to indicate the feasibili*
ty of inserting tubing in buildlng sewers. Tubing was pushed through
an 86-foot long 4- 5-1rich dlm~eter building Isteral, which included
three 45 degree bends, from a specially dug pit at the upstream end
to a 4-foot dieter combined sewer. The forward end of the tubing
guided by a special leader device. Three fourths-, l-, and 1 i/2-1nch
polyethylene tubing could be pushed. Polybutylene and copper tubes
could not be pushed because they buckled or crimped. A &ell~ grip

md awlvel on th~ end of a ro~ were used ~o pu~l tubing from the
blned sewer to the upstream pit. Three fourths-, l-, and l
polyethylene ~nd 31~- ~nd l-lnch polybutyiene could b~ pulled.
four~hs-lnch copper tubing could not be pulled because o~ its
nesso The thlr~ mthod~ tested in the fleld, combined the In~ertio~
tubing with a street main in the trench, Coat estimates were made for
the latter m#o methods.

161
COM~BINED SEWERS MAY BE AM ADVAHTA(~.

~rank I. Vile,
Am City. Vol 85. No 1. pp 68-70. ~m 1970.
Descriptors: *Sewere. ,Design’ Stor~ runoff~ Biolog~cal treatment~

Separation techniquea.
Identifiers: *Kenosha. W~scon-in. *combined aewers. Sludge treat=ent
plants.

An alternative to separation, which utilizes combined ~ewecs in
tion with activated sludge treatment plants, is being put into operation
in Kenosha, Wisconsin through a FWPCA grant. The plant employs the
logical-adsorption process and can treat up to 20 mgd of combined sewage.
Details o£ how the system works are included as w~ll as a flow aheet dia-

R0036182



79

R0036183



Descriptors: *Drainage systems~ ~City plannlng. Urb~Ization. Sewerage.
Separat/oo techniques.                                                                          V

Identlf/ers: ~Great Brltaln~ *Combined sewers.

Systems of drainage considered for the City of Bristol, England include:

0
a separate syste,~ with stor~ater draining to rhlnes; a separate system
wlth stor~.’arer draln/ng through pipes to existing outfall culverts;
a~d, co~ined system. The comhlned sewerage system was adopted for’ a

L
major parr of the estate.
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test them in actual system, s. The Imsmdiate objective is to ex~mlne ~nd
evaluate both the fe~slbillty and probable cost. The backgrotmd of
the project is revle~ed. A~t appendix st~arizes the need for separati~
of combined sewerage systen~ and the national scope of the problem.

166
~SSIVE SE~ZR Ih~FILTRAYION,

Thomas E. Lle~eIlyn
Am City, Vol 83. No 10, pp 9C~91, Oct 1968.

Descriptors: ’t’~aintenance, SRepairing. Infiltration.

T]~e North Ta.hoc Public Utility District instituted a mstve se~er
repair program after it discover~d that st~age flo~s were highly
excessive. Sno~ Creek and Lake Tahoe were becoming polluted, 200
manholes vere leaking and per~aitting entrance of surface and ground
water, and m~r~y lateral severs were causing infiltration. Smoke
boers e~ployrd to pinpoint offenders disclosed arorm inlets connected
to sanitary sewers. ~tethod~ used to correct violations and se~er
defects are described.

167
DOMESTIC SP./AGE FLOW CRXTER~A FOR EVALUATXON OF PROJECT SCHE~ TO ACTUAL
CORBINED SEWER DRA/NAGE ARF.AS,

l~urr~y B. Ncl~ersoo
Combined Sewer Separation Project, Technical Hemor~ndum No 8, Nov 17,
I~67. 19 p, 2 fig, 3 t~b, 9 ref. Iq~PCA Program No 11020 EKO.

Descrlptors~ sDeslgn criteria, ~Water demand (household), D~t~ coZZec-

Xdentlf~ers: SDomestlc ~ater use, speak demands, Demand variations,
Seuase flo~.

Residential sewage flov criteria are developed for use in design of
pressurized s~nlcary sewers for hypothetical applications of the ASCE
Project scheme. In a typlcal combined sewer area. data on domestic uater
demands is the most that c~n be expected to be available. On the baals
of a study of vlnter ~ater demand data it is ccmcluded that projection

;*           of such observed demands for a service area to the end of the design
period is the preferred basis of design. Data for California end the
northeastern United States are presented separately. For each region,
design curves represent the variation, as a function of the number of
ci~el~Ing units served, of flow for the gLtnlmum 24 hours, for the pe~k
hour of the ~n;L~a day, and for the maximum peak hour of ~ny day,
expressed as ratios ~o r.he annu~1 ~verage rate.
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HINII~ TRANSPORT VELOCITY FOR PRESSURIZED SANITARY SEWEKS,

Hurray B. HcPhereon, L. Scott Tuckerj af~d hi. Floyd Hobbs

Combined Sewer Separation Project, Tech~.~aI He~orand~ No 7. Nov 16,
1967. 23 pj 4 flgI 2 tab, 8 ref. F~PCA l,~Kra~ .No ~I020

Descriptors: ~Deposltlon (sewage sedln~,,~n). ~Pressure conduits, ~Scour,
Da~a coliectlons~ Design cri~erla, Ke~r,.~lon analyslsl On-~Ite ~ests.

Ident~flers: *Sa~d concentra~ion~ ~Sc~, analysis ~Trarmport
Comrnlnurlon~ Grlndlng~ Sanlrary s~age.

Raw se~agej with and althout partlcle-si~.~, reduction by
was pu~ped through 2-1n. ~o 8-1n. clear Pl~stlc pipe. Extensive

observation indicated rather concltmlvcly tha~ the ms~erlal last to be
scoured and first to be deposited was Pr~’domlnantly sand. For all
resrs~ the sea, age vas sal~ed with grou~d ~,~:g shells but ~hese vere
rays moved at Icier mean flo~ v~loci~les tha~ the sand~ ~hlch vas in
Iov concentratlons~ v~z., 8 to 78 ppm. No dlscernabie difference
noted in the mlnlmu~ transpor~ veloclti~,n for co~nuted and

comr~nu~ed sewage, and the difference bt,(~,en mlnlmu~ scouring veloc-
ities and maxlmu~ depositing velocities v~ small. Test results vere
blended ~ith those fro,~ sand transpor~ e~peri~,ents elsewhere for general
represent~tlon. Exploratory open channol tests ~ere made with the
8-1n. pipe for ~ flr~er correlation ~Ith ~and rests, Results are pre-
sented in ~er~m of di~enslonless par~eters. L~Ited te~t~ ver~
on 8-1n. ~plral corrugated p~peo

4c. Stor=

169
RACE TO PLUG BURST MAIN BEFORE PAINS CAHE~
£ng Contrac~ Record, Vol 82, No 12, pp ~&’~5, Dec 1969.

Descriptors: *Damages, *Re~ed~es, *RepafrinR, Estiaated costa.
Identlflers ; *3tor~ severs.

T,,e srtlcle describes ho~ a aun~c~pal stor~ sever section, solidly
plugged ~Ith a ,~txture o~ ~ud and ~ater, ruptured and w~s repaired.
Three seeps vere ~aken ~o correct ~he d-n~ge: i) temporary llnes v
la~d along ~he surface a~d the ~a!ns ~or, ........... -:          ere
llnes; 2) drop manholes ~ere constructed ~ ~vo sides o~ the threatenedv-~vc~ through these surface
area; and, 3) three pu=ps ~ere used to by.pass the plugged sect/on of
the 1ine. The emergency measures for rh,. PU~llc are rela~ed, ~d r.he
theoretlcal causes £or ~he break are included. The cost .of repair for
rh~s unexp1~!ned occurrence ~s given.
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171
~KISCONSIN SANITARY SEI~ER MOIq BY 2.~.

Eng N~s-~rd, Vol ~, No ~4, p 63. Apr 3, 1969. ~ t~.

Ident~flers: ~to~ se~e~, ~est ~lim, ~Isco~In.

~it prices ~d qu~itles of ~teri~Is pr~ed for a ~br~ store                          ~

s~er ~n~rsc~ in ~es~ ~lIs, ~Is~sln are t~ulated ~d dlsc~sed for
~e ~o l~esC bld~rs for es~ br~. Br~ A Inclu~s three ~in-
for~d concrete s~o~ t~ne~ ~d ~ ~r~gated ~t~ cul~rt ar~.                              ~
Br~ B ~d C ~ill relle~ seve~ fl~ng c~diti~s In this ares of
~sco~In.

172                                                                                                       ~
~I~ S~ D~ P~JE~

~g N~s-~rd, Vol 182. No 10~ p 41, ~ 6, 1969. I t~.

/
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~k’~ailed statistics are Riven co~cernln~ bids for a contract to con-
struct s~wer drains exrendlng the seteer system in a section of O~Icago.
Consolidated Construction Co., Inc. won t~Is contract, and it will
undertake the project to provide flood relief from a storm of fiv~
fr~qu,.nc~" or less. inadequate s.~aller se~ers will be replaced, and
a nu~ver of trunk se~rs and siphons ~’ill be relleved. The project
will be constructed in open cut, and reinforced concrete will be the
principal ~erial used. Prlc~s from the t~c lo~st bidders are
t~alated for each of the items to be Included in the project.

RICHIGA.’~ SEI,~ER AND ROAD JOB,

~.ng Nevs-~cord, Vol 182, No 9, p 43, Feb 27, 1969. 1 t~.

~scrtptors: ~Blds~ Construction materials, ~ncrete pipes, Backfill.
Iden~Ifle~: *Por~ Hu~n, ~Ig~, ~ro~ s~ers.

Unlr pri~s ~d quantities of ~rerlal~ pro~sed ~or ~ Port Huron,
~Ig~ pa~ng, sto~ ~cr, and ~ater ~In contrac~ are t~uZated
~d described for the tvo l~es~ bldder~. ~Inforced concrete ~lll N
~ed ~or sto~ se~r piping. ~e contractor ~lll excavate and b~ckfill
~er exi~tlng se~ bec~e of the fomrly ~or ba~flil.

174
STOR~ SLrVER CHANNEL IN NEBRASKA,

Fag Nevs-l~cord, Vol 181, iqo 2, p 69~ Jul 11, 1968. 1 t:ab.

Descriptore~ *Cor~tructicm ccmts, eBlda~ Concrete pipes.
Identifiers: ~Om~ha, Nebraska, ~torm se~ers.

Bids for constructing a ch~nel section of a storm sewer in Omaha are
compared, and prices for quantities of ma~erlaLs are tabulated for the
two lowest bidders. A long rlprapped, flat-bottom ditch ~lll be filled
~Ith reinforced concrete piping. The proposed length of the channel
was shortened due to di~flculties in obtaining easements. The project
~ill improve alignment and flo~ capacity to prevent property damage by
erosion.
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175
ADDITIONAL INFOK~ATION-FAILURE OF STOI~ SEWER SYST~,

Wa~er Sewage Works, Vol 117, ~o 6, p 191, J~ 1970.

Descriptor: *Se~e~, *~ctslon ~tnK, Overfly.
Iden~Iflers: *Sto~ s~ers, ~eda~ Nfsconsln,

A descrlpti~ o~ the sto~ se~er system slt~tlon in ~da~ Nisconsln
prior to the overf1~ In June 1968 is g~ven, The arclcle sta~es
the failure of the se~er line In ~k’dn~ ~,~s not due to ~he desi~
the sto~ se~er system, the installntlon of the plpe~ or the type
p£pe ~ed. T~o reasons are given ~ ~o the cause of the ~erfl~:
~d~ficacl~s to the sto~ s,.~r ~lthour tnfo~ing the consulter
engineer; ~d, ~ack o~ kn~ledge or consideration of hydraulic
principles.

1~6

Water Sewage Works, Vol 116, No 12, pp 464-465, Dec 1969.

Descriptors: *Construction materlals, *Sewers, Storm runoff. Steel,
Identifiers: *Storm sewers, *~ledary, Wisconsin.

Failure of a concrete storm se~er system in ~edary, Wisconsin during’l
heavy rainfall resulted in property damage and threatened disaster for
r~o major arterial highways. With weather forecasts predicting more
storms, officials ordered the construction and installation of a large
corrugated, galvanized steel storm sewer. Diu~nsions and details are
given of the system which was installed and oper3ting in 12 dayr--an
unlikely feat to perform using other condult materials.

177
SI~URB ~EETS URBANIZATION lt~JtI)-ON,

Water Wastes Eng, Vol 4, No 11r pp 47-49, Nov 1967.

Descriptors: *Se~rage, *Design, Costs, l~chlsan.
Identlflersr *Storm se~rs, Expendlture~,

The city of East Lansing, ~erldlan To~nshlp ~oard, and ~Lichlgan State
University Jolntly agreed to provide a municlpal sewer system for the
fast-growing college and recreatlona~ area in Ingham County, Kichigan.
The orlg£nal septic tanks were connected to sto~ ee~er system~ which
led to a ne~ly coustructed sewage treatment p~ant. Financlal prob1~
and an Item£zed List of expenses are discussed.
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S E~’E RAGEs
Brlttsh Standards Inst., The Councll for Codes of Practice

0British Standard Code of Practice CP2005, 1968.

Descriptors: *Design, *Construction, *Sewers, Legislation..                                 L

Identifiers: Storm overflows, Tidal outlets, Trade
Great Britain.

13~e Civil Engineering Code og Practice (No. 5, 1950), entitled
DP-AINAGE has been completely r~vised to incorporate ne~ ~ethods for
the design and construction of sewers and at~xtliary t~orks. Reco~a~en-
dations are made regarding materials and conponents, basic data require-

2
a~,nts, general design and construction of sewers, discharge of trade
effluents, manholes, storm overflows, siphons, puraplng stations and
mains, and tidal outfalls. The relevant legislation is indicated, and
methods for calculating rates of runoff are appended.

179
HODEL STUDIES OF STORH SEVER DROP SHAFI’S,

$tgurd H. Anderson
St. Anthony FalLs Hydraulic Laboratory, HinneapoIfa. Tschnfcal Paper
No 35, Series B. pp 1-61, Dec 1961.

Descrlptors~ *Hydraulic structures, ~Laboratorles, ~Hodel studies.
Identifiers: aDrop shafts, *Stona se~ers.

The DeparCJaent oI~ Puhllc ldorks of the City of St. Paul, Ptlrmesota,
presently engaged in a prog, rm of enlarging their stora se~er system,
is developing a drop-shaft design V~tch w111 reduce the possibility
of impact daaage to the structure and also insure stable flo~ con-
d-ttlons in the underground interceptors. It was found that past de-
signs required frequent inspection and maintenance at the base of the
shaft to prevent failure of the structure. An experimental study led
to the develo~xaent of an impact-cup type of drop structure which could
be effectively used to convey storm runoff waters fro~ the surface to
subterranean collecting systems with a =tntmum of air entrainment and
a reduction in possible damage at the base of the drop. Pictures and
measured sketches of the designs are included.
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180
STOKM DR~IN~E PRACTICES OF THIR’YY-T~’O CITIES,

Colby V. Ardis, Kenneth j. Dueker, and Arno T. Lenz.
J Hydraul D1v, ~m So¢ Civ-ll Engr, Vol 95, No HYI, pp 383-408,
Jan 1969. 26 p, 13 fig, 12 tab, 12 ref, append.

Descriptors: *Drainage, *Storm drains, *Drainage water, *Waste                                      L

water di.~po~al, *Waste water ~reat~nt, Wlscons~n, Urbanization,
~un~ff, Storm run, off, ~s~ analys~s, Drainage system, Water
control, ~’s~gn, ~ional ~o~ula.
Identlfler~: Urban hydrolo~, Munlc~pal engineering, S~o~ ~er~.

Wlscons~n c~t~e~ w~th populat~on~ o~ 7,500 ~o over 60,000 ~re develop~og
coopr~.hl, n~ve plus wlth all ~to~ ~’er des~Rns done by registered pr~
~es~onal engineers. Sto~s w~th 5 ~o }O yr frequen~ are ~ed ~n
Tw~foo[ ~nlest d~pre~sed one In., }2-~n. m~nlm~ p~pe ~e, ~d p~pe
veloc~tle~ of 2 to 15 fps are c~n. Urban drainage de~gner~ who
pro~d~.d curren~ practice, policy, procedur~ and cost ~nfo~a=~on
a ~yp~cal 15-acre, 6-block area ~nd~cated w~ d~ver~i~y In re~ul~
~Ing the ~onal ~h~ ~o c~po~e ~l~s. ~ly 6 o~ 23 c~e~ wh~
contributed s~ple designs u~ed var~le ~n~ens~e~ ~rrec~]y ~n
~on~l He~hod. Error~ ~n ~he u~e of ~he ~no~ coe~c~en~ ~

¯~le ~. ~he need ~or n~rr~et ~ l~ne~ ~or ~ ~

P~ING ST~ ~R S~ D~N~

~ron D. Ca~Ins
grb~ Plannln~ ~1 Dtv~ ~ ~c Cl~l ~g~, Vo~ 96~ No ~1, pp
~r 1970.

~sc~p~: *S~o~ ~off, *S~o~ drains, ~e~, S~da~s.
I~n~ifiers: ~to~ s~rs, ~si~

~e cons~c~i~ o£ facili~ies for the ~n~rol ~d con~al~a~ of
wa~er ~o~f is ~voca~ed. S~ his~o~cal ba~gro~d c~ce~tng ~he
org~iza£ion of in~eres~ed enginee~ ls glen. ~o publ~ca~i~s
lss~d in 1966 ~n~aining: 1) ~he s~dard desl~ criteria for s~om
sewers and ~pur~en~ces; ~d, 2) s~o~ s~er c~s~c£~on
~e four docent prov~ ~o be ~ v~u~le md is outlined.

182
¯

~DE~ATER INSPECTI~--SEENG IS

Tom Davy
¯ Water Pollu=ion ~ntrol, Vol I0~, ~ ~, pp I~I~ ~d 31, Nov
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Descriptors: ~Outlets, *Storm runoff, Sewage effluents.
Identifiers: *Storm sewers, Toronto.

On one underwater diving Job, two consulting engineers inspected storm
wa~er outfalls near the l~esho~ in Toronto. They we~ l~ered
~oles, ~d inside they fo~d acc~u~arions of silt ~d do, site ~d
lntustrial sewage debris even thou~, these were sto~ sewers. ~ a
result of these obst~crlons, sto~ fl~ had beco~ more rest~cted
over the years.

183
L’~A.q’ RENEWAL IN WHITE PLAINS, NEN YORK,

J. Rlchael Dlvney
Civil Eng, Vol 39, No 9, pp 69-72, Sep 1969.

Descriptors: ~rban r~newal, Storm drains.
Identifiers: *~tte Plains, Ne~ York.

In an urban renewal program in Nhlte Plains, N. ¥., s scatter housing
plan was developed. A scheme employlnR pairs og one-way streets and
at-grade intersections was used. The Davis Brook storm drain (84 in.
diameter, 3000 ft. long) wlll divert the route of the David Brook
culvert fro~ the center of the project to the Bronx River, along the
southern boundary of the project. The pipes were Jacked under the
c-o~auter rail line, and gravel was pumped into the voids, thus stop-
ping the track settlement.

POLLUTION ABAYEHE~ THRDIJI~I S~R

N, y. filbert and ~.
J h/ster Pollution Control Fed~ Vol ~1~ go 2~ pp 285-291, ~eb 1969.

Descriptor~ : ~a~te water
Sere rage.
Identifierm: ~Storm sewer pollution, *Dayton, Ohio

Concurrent with a major wastewater treatment plant expansion program
in Dayton, Ohio, for effluent release into the Great Miami River, ¯
four point progr~ has been initiated to eliminate pollution from storm
se~’ers. Although Dayton has a separate sewer system, untreated industrial
plant wastes and municipal by-passes must be eliminated to insure the 90
to 95 percent pollution reduction required by water quality stsndar&~.
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Wright and Claycomb state that the Denver Regional Con:¯c11 of C~x~ern-

V~’nts (DRC~) co~issloned the preparation of ~ ~ Sto~ ~ralnage
Criteria M~ual in 1967. ~e related findings indicate that tt~e

O
Ratloaa~ fo~ula Is often mis~ed. ~ey also ~ntlon that ext~.nslv~
research h~ been co~ucted ~ the subject of practlc~ store se~r
design by the ~ntve~lty of ~ssou~.                                                              L

188
~TIONAL "~Tl~" ~OD OF STO~ D~INACE D~I~,

R. A. ~ge~                                                                                        ~
J Irrlga~on ~aln~ge Div. ~ Soc Civ~l Eng,. Vol 94. No IR4.                               ~
pp 46~4~, 1968.

fo~ula, *Non-~fo~ ~I~, *C~pu~er progr~, ~noff Pi~m.

¯ he method of ¯ stora drainage system design is present,~.d ~hich utilizes
the Rational Formula with a ~lflcatlon to all~ for n~lfo~ ~noff.
The system Is d~Igned ~or c~tlcal ~rlods when gl~ In a system or
parts of a syst~ Is ~1m~ ~ dere~Ined fr~ a hydrograph of the
off. ~I~ method Is Partlcularly s~red for the desl~ of sub~rged
syst~, ~d therefore, I~ w~ c~puterlzed. ~e results o~ a
problem sh~ larger pl~ sizes th~ ~uld be fo~d ~en ~tng the c~-
ventlonal ~th~ wht~ ~da tl~s of fl~ in lines ~o ~ncentratl~
tl~ at a~ a~ltra~ starting ~t.

J Inst ~Ic ~g~, ~ol ~, pp 5~, ~¢b 1969.

~scrlpro~: ~Iry pl~Ing, DraYage progr~.
Id~tlflers: a~¢~ine, Scored, ~Stom s~rs, ~i~d a¢~.

The hl~w~s, dral=~e wor~, water supply, ~d llghrlng of
are dlsc~sed. ~e o~rlo~Ing of co~ined s~e~ sln~ the last
h~ necessitated extension of sro~ relief s~e~. ~o projects
begin ~o mliorate the situation. ~n~hlle, all new dra~a~
have been lald on ~e separation system.
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190
HL~LTI-.~S EFFOKI FOR UKB~.~ FLOOD ~N~ROL,

Ker~eth R. Wrier
Pa~r presented at Inte~ational Conference on Floods: ~elr Protection
~d ~fense of the Soil~ he!d by ~he academia Nazionale ~i l.in~i~
~e~ Italy, Nov 1969.

Descriptor: *Flood control~ *Planning, *Drainage syste~ *Drainage
engtnecrlng~ Sto~ drains~ Sro~ r~off, Drainage p~gr~ ~ydr~ie
at~ctures, Water policy.

U~an drainage is ~lly ve~ localized~ although It i~ ~lleved th~t
d~ages d~ ~o u~an drainage problems are equal ro re~rt fl~

~ effective way to deal with thi~ problem is by a multiple me~s e[fort
b~ed on a b~fc u~an drainage polio. Such a policy should be
fated in lleu of varlo~ inputs~ principles of urb~ dralnage~ hydrolo~
~d hydrauli~ of ~m~l u~ b~in~ and accurate kn~ledge of
drainage I~. U~an drainage ~Ifcy must also recognize that u~
drainage is directly related to the total u~an syat~. ~e plmnlng
process is b~ed ~ the ~ncepr of ~wo urban drainage ~yste~, ~e
initial drainage ~tem~ ~ypi~lly ~to~ ~ewers~ i~ designed ~o h~dl~
¯ to~ ~noff expected to oc~r once eve~ 2-10 year~, ~e major dr~in~g~
¯ ysrem i~ the a~ ~i~ m~t acc~date the lO0-year ~off ~d include~
both natur~ ~nd artlflci~ el~nt~. Other ~peciflc ~c~ of u~
drainage pl~n/ng diseased ~re functions of sto~ ~e~ ~d
hydraulic ~t~cture~ Inlet~ ~nd cul~rt~ ~torage ~d

.

91
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Section 5

STORHI~ATER - qUALITY, QUANTITY° AND POLLUTtO~I
a. Caused fro~ cor~ined overflows
b. Caused from stor~ runoff
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5a. Caused from combined overflows

V
191

OOHIO STOIL~_S BURST TWO RESERVOIRS,

LEng News-Record. Vol 183, No 3, p 13, Jul 17. 1969.

Descriptors: *Ohio, *Damages, Storm runoff, Storm dralna.
Identifiers: *Storm overflows, Storm sewage.

Severe storms in northern Ohio caused serious damage to 23 counties in
the state. In four sections of Bellevue, the heavy rains raised the

2water table so high that sewage-filled water rose out from the limestone
¯channels of the underground storm drainage system. Residents spent days

pu~plng water off to ditches draining Lake Erie. The flooding also
stroyed much of Bellevue’s $4.5-mlllton sewage interceptor and treatment
plant in addition to damaging reservoirs, bridges etc. in other Ohio
areas.

192
WATER FOR PEACE, ~OLUHE 3, WATER SUPPly

Int Conf on Water for Peace, l~y 2}-31, 1967.

Descriptors: ~Wster management (applied) aPipellnea, Water quality,,
Water conservation.                            ’
Identifiers: aWater quantity forecasting.

The third vol,-~e includes 97 papers dealing with water lupply problem~
associated with the management of groundwater resources. Water pipeline
design, materials, and construction are explained. Water quantity fore-
casting and water conservation techniques are examined. Water quality
considerations such as water pollution, and methods of water quality
maintenance are dlactmaed.

193
WATER FOR PEACE, VOL~ 4, WATER Sb’PPLY TEO~OLOG~,

Int Conf on Water for Peace, l~y 2}-31, 1967.
Descriptors: *Water pollution control, aStandsrds’ Filtration,                       .

Water quality, Data storage and retrieval, Water resources
development.
Identifiers: ~’r r~s tmen t processes.

¯ he fourth voluam includes 103 papers dealing vith water pollution con-
trol and research work carried out to improve water analysis, filtration,
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and trea~ent techniques. Water q~ality standards, snd ~ethods and in-
stru~entatlon for hydrologic data collection and retrieval are dlsc~sed

Vso ~hey ~y be ~ed for water develop~nt and water progr~.

0
19~
~’ATER ~R P~CE. V~Lt~ 8. P~I~G ~D DEW,PInG ~ATER

Int Conf on Water for Peace. Hay 23-31. 1967.

Descriptors: *Waste water treatment, *Po]lutlon ~batement, *Quality con-
trol, ~ter utilization, *Cost analysis.

The eighth volu~e includes 78 papers dealing with the development of
water program, in various countries, associated with water and wasta-
water ~reat=~nt, w~ter pollutlon abatement, and water quality control.
Water utillza:ion ~or ~ultlple agrlcultursl and industrial purposes.
and for electrlc p~er requirements are explored. Financing considers-
ti~s, Involved in the plsnnlng, organization, management, and design of
public water supplles are studied.

195
WATER POLLb’TION ASPECTS OF URBAN RUNOFF; The Causes and Re~ediss of
Water Pollution Fro~ Surface Drainage of Urban AreM.
Am P~blic Works Alloc

Prepared for ~. Contract No WA 6~23, ~ 1969. 272 p.

~scrlptors: ~ater polluti~, ~ater pollution sources, *Sto~ ~off,
~ater pollutlon e£{ects, Solld wastes. Da~a collec~ions, Watersheds
(basl~), R~of~, Pestlc~des.
Identifiers: ~Envlr~nt~ pollutlon, ~Sto~ s~ers, ~C~Ined s~ers,

~e envlro~n~al ~lluti~ factors and their potential pollu~1~al ef-
fects res~tln8 fr~ the wate~astes Interracial contracts during pre-
clpl~ati~ ~d ~of~ have been ~alyzed based upon collec~ed fleld data
~d theoretical calcula~lons. ~e surface u~ envi~nt factors
s~udied included, street ref~e ~d llt~er, catch basins, envlron~ntally
~ed che~cals, conCrlbuti~s fr~ air pollution ~d its control, and
sewer solids deposition. It was fo~d that street ref~e co~d present
a slgnific~ polluci~ l~d. I~ is est1~ted tha~ a poIlutlon load -
~ured In te~ of ~D - of a) i~ of the total r~ s~age or 5~ of t~
total secon~ t~a~nt e~fl~nt in te~ of average ~ily 1~d, ~d
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b) 160~ o~ the raw sewage and 800~ o£ the secondary effluent load, ex-
pressed in terms of the shock pollution load on the receiving body of
water results from the dust/dirt fraction of street litter. Su~.~ary.-form

findings and recon~endations, raw data collected, survey questionnaires,
and a comprehensive set of ordinances govering a ~lde sampling of possi-
ble sources of urban storm water pollution are compiled in this report.

196
~ATZR QUALITY CRITERIA: REPORT OF THE NATIONAL TECHNICAJ. A3)VISORY
~[ITT~E TO TltE SEC~CTARY OF TiE INTERIOR,

U.S. Federal Water Pollution Control Admistration, 2&Sp.

~’scriptors: ~Wster quality control, ~Standards.
Identifiers: *water quality criteria.

To assist State and Federal aRencies in establishing water quality st~nd-
ard~, as required by the Water Quality Act of 1965, the tirst Nation, a1
Technical Advisory Comraittee on Water Quality Criteria has collected
into this volume a basic foundation of water quality criteria with
individual sections on: recreation and aesthetic aspects; public water
supplies; fish, other aquatic life, and wildlife; agricultural uses;
and, industrial water supplies. Tabulated numerical data, appended re-
ferences Ior each section, and a subject index are included.

197
NEW ENGLAND INTERSTATE WATER POLLUTIO~ CONTROL COHMISS ION :: NINETEENTH
A~D TWENTIETH ANNUAJ~ REPORTS ON INTERSTATE WATER POLtrrIO~ OONTROL, 1966
AND 1967,

Descriptors: *Standards, *Water quality, ~Classtfication, ~Sewage
treatment, *Waste water treatment, ~Planning, ~Operations, Legislatio~..

These reports outline the aCtivities and accomplishments of the
sion, and the signatory states, in the improvement of water quality.
Tables are included showing the 1967 revision of the scheme u~ed for
class~fication of water according to the intended uses and the corre-
sponding physics-chemical and bacteriological standards. Each state has
been classifying the interstate stream~, and subsequent to approval of
the classification by the Com~ission, each state will undertake estab-
lishing a program for treatment of sewage and waste waters to meet the
appropriate standards. Progress in the planning and constructlou of
treatment plants is summarized for the ~ndividual states, and some lndi.-
v±dual states, and some individual plants are described and illustrated..
Research has included studies on the legal aspects of water, right and

,/
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on the identification and solution of major operational problems at
sewage works, Attention has also been given to the training of opera-
tars for waste water treatment plants partlcularly in view of the re-
qulre~nts of the 600 new plants which have been proposed for the near
fu’.ure. Federal and stare legislation is also summarized.

O~.,IO RIVER VALLEY WATER SANITATION ¢O.~U2dIS$ION: SE~r~NTEENT8, EIGHTEENTH,
N!h’-rTE~,’TH, A~D TWENTIETH YEARBOOKS,

28 pp, 165; 44 pp, 1966; 40 pp, 1967; 44 pp, 1968.

Descriptors: *Water quality, *Control structures, *Ohio River, ~/atsr
managers, at (applied), ttonltoring, Geological surveys, Hydroelectric
plants.
identifiers: *Water quality criteria, Hydrological surveys,

Progress in cooperative work on the management of water quality in the
Ohio River valley is reviewed. ~e 18th yearbook contains the criteria
which have been recona~ended for water quality. Since the Water Quality
Act o~ 1965 required the establishment of water quality standarda for
the Individual states, a major problem is the reconciliation of standards,
especially where different standards are applied to the same stretch of
river bordering two states. Other projects include: expansion of the
system for monitoring water quality, appraising river conditions, and
forecasting impending changes some days in advance; development of auto-
mated forecasting procedures for management of watar quality using a
mathematical model; geological and hydrological surveys to determine tha
potentialities and limitations of deep wells for the disposal of diffi-
cult or toxic waste waters; assessment of changes in aquatic life; and,
investigations on the enrichment of oxygen in rivers by various methods
of operation at hydroelectric power facilities. Each yearbook includes
data on the individual water quality characteristics in the Ohio River
and its tributaries, and on the present status of municipal and indus-
trial pollution control facilities. The 20th yearbook also contains an
article by R. H. Leach, reviewing the accomplishments of the Commlsion
during the 20 years since its establishment.

SEWER MAINTENANCE IN A COLD CL~NAT’~,

F. E. Ayers
J Water Pollution Control Fed, Vol 41, No 3, pp 418-423, Mar 1969.

Infiltration.Descript°rs: *Runoff, *Hydrology, *Water pollution sources, Stor~,

Identifiers: *Sewer maintenance, *~anada, Combined sewers.
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Sewer t~alntenance problems in Ott~raa include threatened explosions due to
%~proper se~a~r vent%latlon during sn~ ~d ~leet ~to~, the en~r~ce of
~ranular street ~terlals into catch b~i~s ~d then the $~er ~yste~,
and the handling of excess runoff during spring thavs, ~e proble~
caused by the en~r~ce of sand ~d peastone traction ~terlals In~o the
st’vet syste= Is greatest in the cI~y’~ co:~Ined se~er dls~rtct vhere
ptpv~ are older ~d lald on flatter grades t~ those of the ne~er ~epa-
rate system. ~ans of combating O~a~a’a s~er ~Intenance prob~e~ are
discussed. ~o progra~ adopted are the cr~h :atn~enance progr~ during

sprlnR to re:ove grit In f~at se~ers, thus ail~tn~ se~r~ ~ c~pa~
t~v for spring ~noff; and the develop~nt ef detained se~er ~tn~e~nce
records ~htch are ~de ava~lable to cr~s h~dIIng s~er problem.

PROPOSED PR~ FOR D~g~NING QU~I~ ~ND QU~I~ OF S~ F~,

M. B. Fielding
~ater Resources ~, D~v ~ Pap No 2~2, ~9~.

~crip{orm: ~a~ure~nt, Flow, P1~nlng.
Iden{IIie~: ~S~o~ m~age, Suspended moli~.

~e ~uthor ootllne~ ~ multable p~cedure for ~ammur~n8 the ~I~ of
mto~ ~age and lot collectln8 ~a~lem for the de~e~In~i~ of BOD and
mumpended ~oI%d~. A graphlcal Io~ ~m p~med for re~r{Ing ~h~ remultm.

URBAN EFFE~’S 0~i QUALITY OF STREAJ(FLOW,

E. Gu~ Fruh
In: Effects of Watershed Changes on Streaa~lo~. Water Resources Sy~o-
alum No 2. Oct 1968. p 255-282, Unlveraltv of Texas Press, Austin and

Water Quality Bd Contract No 68-69-281.

Descriptors: *Reservoirs, tUrbanizatioe, ~ater quality,
tTexas, ~ater pollution sources, Water pollution effects, Dissolved
oxygen, Aquatic bacteria, Algae, Colorado ~Aver.
Identifiers: Austin, Texas..

The effecta of impoundments and urb~nlzati~o as the water quallt-,/ of
Colorado IL~ver at Texas were studied is the reservoirs near
L~ke Travis, upstream from Austin, is large and deep and has no signifi-
cant ~nput of pollutlon. Lake Austin, the next reservoir do~’nstream,
much s~aller a~d shallower, and receives aome recreatlo{~a.1 ~nd urban
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runoff poIlutlon. Team Lake, in Austin, is s~ali a~d narrow ~nd receives
sol urban runof~ pollution. ~Ren concentra~on/aa~er depth da~a lot
th~ 3 reseno~rs a~ tabulated. ~n ~ke Tray,s, ev~ ~n ~he ~nter, the
~e=perature varied ~i~h depth. ~rlng the s~r, the o~gen first be-
ca~e depleted a~ t~e the~ocline regl~. Throughout the fail, various
depths of ~ke Tram’is bec~ reaerated, but oxygen-depleted waters were
still passing t~ro~Kh the penstoc~ In Waverer. In winter, o~gen was
presen~ at all de;~s. In Lake Aus{In, ~he s~r oxygen concentration
in the epili=n£o~ varied around sa~urotlon. Dlssolved o~gen decreamed
s{eadiiy in {he h~.~oli~ion during ~he su~r and was conslstently l~er
above t~e sedi~n:s. After autur.n tu~over, oxygen re~alned unlfom f~m
top to bot~o~. ~i~a numbers of total and collfo~ bacteria ~re found In

Lake Austin during the spring fo11~Ing periods of inrenslve ralnfa11.
~e urban strew, ~arron Creek, had si£nlflcantIy hl~her concentratl~m
of soluIes, nutrients, and bac~erla than To~ ~ke ~ove ~he mtre~m
entrance, particularly during the spring rainfall period. All of Ausrln’m
urban srre~ ~ter T~ ~ke and ~ke Austin, wi~h &he mtre~ from the
more highly de~lo~d are~ entering T~ ~.

202
URBAN PLANNING ASPF.~TS OF WATER POLLUTION,

Slgurd Grava
Columbla L~Iverslry Press, Ne~ York, 1969. 232 p.

Descriptors: eClr~! planning, ~#ater quallty control, eUrban rental,
*Urbanization. Water pollution control.

This study, strictly lialted to water-borne wastes and water quallty
control, represents a synthesis of experience ~nd thought on water
pollurlon as it applles to urban plannlng and is intended as
and source of infor~atlon for urban planners and co~mlty decision
~akers. Although non-technical In nature¯ the york includes data,
flnanclal and sdainlstratlve considerations, and reference

203
COH3INED SI~JER CCK$IDERATIONS BY PHILADELPHIA,

Car~en F. C.~artno, Joseph V. Radzlu1, and Willlaa L. Greene
J Sanlt Eng D~v, Aa Soc Civll Engrs Vol 96, No $AI, pp 1-1~,, Feb 1970.

Descriptors: ~Pollutlon abatement, *1~ater quallt’y, Sewage Treatsent,
Ins t r~.~entat ion, Appllcatlon
Ident~fiers: *Ph/ladelphla, Se~r overflows.

The City of PhILadelphla’s experience and study of the co~blned se~er
overflow pollur~oa problem are described. ~ater qu~llty leglslation and
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Pollution o~ate~ent philosophies are considered. The needs for problem
deflnltlor, o ~re dellneated along wi~h per~nen~ constraints of existing
~Ih~o](,p~ ~nd ~asu~ng ~nst~enta~on. ~s~s and economic analys~s
of ~o~e ~.~,~ent sche~s are evaluated. Complete separation of st,o~
~ater and oo,,ita~, w~tes, storage in conduit or detention basing, a
total $y~t-~- concept and mlcrostraintng, chlorination, ~d ozo~atlon of
dt~charvv~ =r~ so~ of tV.e Principles reported for the control &nd ~reat-
~ent of c,,~,.lned s~er overlies. The authors basically reco~nd partial
separatl~r~ ~; certain areas of the City and alte~ate ~thods or the
conttnua~r~ ,~ co:blned s~’erage for the ~emalnlng a~e&s.
further kn,~i~dge I$ needed regarding all types of ~erage ~ymte~ and

EVALL’ATIOU ~P ~ATER~L’~.I~ MONI~RISG IN THE O~GE ~1.~ WATER
D1STRI~, (

J~ A. ~r,l~nd and Jo~ A. Singer
~oZoglca] ~u~ey ~en-flle report, 1969. 27 p, 5 f18, ~ rib, 12 re[.,

~scrjp~or=~ ~a[er q~]J~y, *~nltorlng, *Croundva~er~
~a COIJP~, SaZlne va~er~ ~a[er ~ZZu~lon aource~

Iden~If~er~ Or~ge ~ty,

Water ~p~ for ~emlcai analysls are collec~ed per1~[cally fr~ 272
wellm ~n th- Or~ge ~ly, Callfo~la Waler D1s~rlc~ by 16 agencies.
~y other w~ils a~ ~led a~ ~nfrequen~ in~e~als by ~hese ~d o~her
agencles. l~e efficiency ~nd completeness of ~he en~re network are
eva1~ed~ ~d changes ~ m~ndards for &he ne~wo~ Ire suggested.
ple&e chem~,.=i ~alys~s of a wa~er sa~le ~s no~ always ~ecessaW. Selec-
~lve ana]y~=~ suggested lor ob~aining specific types of da~a ~c~ude:
(1) ~lorJ~- de~e~na~ion and elec~rlcal conductivity ~ure~n~s
sables fr,.~ aquifers s~cepttble ~o 1n1~slon of sea ~a~er; (2) sulfate,
bicarbonate, and n1~ra~e de~e~lna~lons on samples from aquifers ~de~
lying ~he f,,rebay area; ~d (3) s~X~, sulfale, chloride. ~d bo~n
de~e~nat~,,ns ~d electrical conductivity ~asu~nts ~ s~les from
aqulfe~ u~d ~ a source of irrigation wa~er.

2O5
~E ~ETI~ S~ER~ ~ SEDI~N~ OF ~E ~N~TA,

Jer~ O. ~ria~ and ~rl J. B~er
~a~er Res, Vol 3, ~o 11, pp 833-862, Nov 1969. 5 t~, ~ graphs, ~ ref..

~scrtptor~ tInd~tr~ w~ces, t~stlc ~tes, ~ater
sources, *’J~consin, tInfluen~ strew, *Sedl~n~ dIs~buti~.
Idenciflers~ *~e ~ndota, Urban r~off.
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Hagnetlc m~crospherlcal particles which occur in the bottom muds of Lake
H~ndota have been analysed chemically and mlneralogically. The data sug-
gest that these spherules ar~2 flue prodt~¢ts derived from industrial and
do~estlc activities and are being supplit.d to the lake either through the
action of ~ashlng the atmosphere or as the detrltal load of the Influent
strea~ and urban runoff.. These partlclcs are apparently unaffected by
dlagenetlc changes and since the chr,,noleglcal pattern of the lake sedl-
mentarlon is ~ell docum~.nted, the distribution of these mlcrospherlcal
particles has been used to evaluate the role of man in the ~rophlc evolu-
tion of the lake.

206
NATER QUALITY; COST ~NEFIYS O~ I RREIX~CIBLES,

Ralph Stone, Nilllam Garber, and ~elen Friedland
J Sanit Eng Div, A~ Soc Civil Engrs, Vol 96, No SA3, ~p 691-697, ~une
Jun 1970. 4 tab, 2 re~.

Descriptors; ~Reasonable use, ~eneflclal uss, ~Surveys, Nater

The ASCE Committee on Sewerage o~d Sewage Treatment distributed a ques-
tionnaire ro members of the Sanitary Engineering Division in order ~o
deternlne the attitudes and opinions o~ members in regard to existing

I and future research and development, the social ~n~ economic value o~
alternate beneficial uses of the Natlon~s water, and to demonstrate ~
algorlthmlc technique for quantifying probabillstlc or nondetermlnlstlc

~ data. Results of the questionnaire are listed and interpreted. Respond-
! ing engineers generally indicated that se~er end storm drain design t~ould

benefit least from existing or future research and development ~ork. The
authors conclude that I� is possible and desirable to quantify qualltatlva
factors relating to engineering decisions. Also, -- algorithmic methods
are used increasingly, future technical refinements may be expected.

207
NATER AND NASTE NATER, AND NATER POLLtrrloN CONTROL ZN AUSTRALIA,

D.K. ~. Thlstlethvayte
Nater Pollution Control, Vo! 68, No 3 Pp 256-274, ~969.

Descriptors: #Nater sources, ~ster utilization, ~Se~erage, ~Sevage
~ treatment, ~Water pollution, ~ater POllution control, ~Surface runoff
" Biocontrol, Legal aspects. ,

Identifiers: ~Australla.

¯ o The author outZines the sources and use of water in Australia, the develop-
merit of sewerage facilities and of water and sewage treatment, and the
problems of pollution and pollution control. Although sewage from most
large com~unltles receives full biological treatment, there is groving
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pollurlon of surface waters by urban runoff and from sgrlculrural sources;
and lltrle attention has so far benn given to reclamatlm and reuse

water. The control of pollutios is the responsibility, of various agencies.
and differs from st,~te to state.

Caused from storm runoff

208
(~U~.ITY OF SURFACE WATERS OF L.~ITED STATES. 1960--3,4,
U.S. Geological Survey

Water Supply Paper 1742, 1968. 309 p.

Descrlprors: *Ohio River, *St. Lawrence River, *Watersheds (basins),
eWater quality, Chemical analysis, Temperature, Rainfall,

Records of chemical analysis, suspended sedlment~ and temperatura for
surface waters Berve a8 a basis for derermlnlng the suitability of
rers which were examined for all uses in the Ohio River and the St.
Lawrence River basins. The discharge of stream and chemical quality ar~
related to variations in ralnfall and other forms of precipitation. The
recordB are arranged by drainage basins in downstraam order.

2O9
WATER QU~LITY MONITORING I~IELD

Bruce R. Barr~
Paper presented at the ~allf Water Pollution ~ontrol Assoc 42nd Anno~l
Conference. Sacramento, Callf~ April 29 to May i, 1930.

Descriptors: *Monitorlng~ ~On-slte investigations, *Instrumentation,
Water pollutlo~, Water quality.

Co~tlnuous rater quality monitors have been used by the Technical Ser-
vices Program of the Robert S. Kerr Water Research Center, Ads, Oklahoma.
in a variety of field water pollution studies and for various purposes.
Two con~erclally available types of monitors have been used. Monitors
were used in the J~s R!ver Project along with recording flow gage~ to
decer-~!ne the relationship between stream quality and
a before-and-after type study to determine dlfferencesst°rm runoff. In

in quality duenavigation impoundments, monitors w~re used to establish the existing
quality of the waterway. In a research study of a refinery waste ~rear-
ment plant, a monitor was used to study the various unit processes for
purposes of treatment control and overall refinery waste monitoring.
The sa~--ple taking capability of the monitors was indispensable in an
enforcement case involving a mane
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210
FECAL COLIFO~ COSC~NTRATIOSS IN STO~4~ATER~,

V
Robert A. Buckingham and Roger P. Betson

O
Paper present at the A~ Geophys Union, Fifty-flrst Annual Meeting, 1970.

Descriptors: *Storm runoff, *Coliforms, *Overland flo~, ~ater quality,

L~’ater pollution sources, ~esting.
Identifiers: *Fecal coliforms, *Tennessee Valley.

Recent limited storm~ater bacteriologlcal water-quallty aampllng in [he
Tennessee Valley indicates that high fecal coliform loads are conm~o~ in
storc~ater runoff. In clean resldentla! areas sustained high fecal
llform loads were observed urlng stortm#ater runoff. ~e ~ource o~ [he~e
loads was associated with overland fl~, and it appears that staggered
contributing times account for the sustained high loads. High fecal c~
llfom counts were also ~a~ured in ~to~aters originating from agricul-
rural ore~ and forested watersheds. ~e conei~tency vlth which fec~l
coll£o~ counts In excess of accepted sr~dards ~re co.only fo~d ~u~
~her s~sran~la~es the need for ~ reappraisal o~ ~hls ~es~ as an
~or of pachogenlc organls~. These dsrs also poin~ ~o ~he Iwor~c~
recognizing ~he s~re~fl~ regi~ In rh~ ~alysls of warer-quali~y
ing data since obse~s~ions rakes during s~o~ periods usually In high
bac~erlologicsl lo~ds.

211
STORYl NATER POLLtrrlON FROH URBAN LAND A~rlVXY~,

Jerry G. Cleveland, Ralph H. Ramsey, ~nd Paul R.
In: Combined Se~er Overflo~ Abatement Technolo~/.
Research Series, Report 11024~06/70, pp 1-55, Jun 1970.

Descriptors: ~Storm runoff, ~ater pollutlo~, ~s~er pollution sources.
*Investigations, *Urbanization, *Pollutants, ~Sampllng, CiCles.
Identifiers: ~rulsa, Oklahom~.

An investigation of the pollution concentrations and loads Irrom storm
water runoff in an urban area ~as conducted in

~ the period from October 1968 to September 1969. The scope of the project
.. included a field assessment of the storm water pollution by obtaining

samples of the ~ater resulting from rainfall and surface runoff from test
’ sites in the metropolitan ares; development of sn analytical procedure
. for correlation of storm water pollution t~Ith defined variables of land

uses, envlronmental conditions, drainage character£stlcs, ~nd rainfall;
and development of an abatement plan for pollution in urban areas. Ru~-
off samples were analyzed in terms of quality standards for BOD, COD,
TOC, organic kjeldahl nitrogen, soluble orthophosphate, chloride, pll,
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solids, total colifor~, fecal coliform, and fecal streptococcus pollt~-
rants. Results of th~s investigation are detailed herein.

212
SEASONAL V~IATIONS IS 5URVIV~ OF INDICTOR BA~ERIA IN SOIL ~D ~EIR
CONTRIBUTION TO 5TOL~’ATLR POLL~ION,

D. 3. Van ~nse1, E. E. ~Idrelch, and N. A. Clarke
~pl ~croblol, Vol 15, No 6, pp 1362-1370, 1967.

~scriptors: S:~-~-~-.~ E. ~Z~ Bloindlcator~
Identifiers: Seas~al s~’lval study.

A three-year study w~ ~de on the su~lval of selected strains of
£~h~’~’eh~a ~Z~ and ~:~:~a~ ~a~ ~n shaded ~d exposed out-
door sot1 plots. ~e soils were dosed periodically, and subsequent
ducttons In sutural are sh~ graphically as ae~ons vartate. Peri~a
for 90-per cent reduction of E~. ~Zi r~ged from 3.3 days in
to 13.4 days In aut~ and for S. ~c~i~ from 2.7 days In s~er
20.1 in ~lnter. ~rlng t~e fall, the austral pert~s for the organis~
~ere the sa~, but In spring and ~tnter £~-~¢~ su~ved longer.
Both organls~ could be isolated from ~off during perl~ of hea~
rainfall In spring; h~ever, isolation durlng su~r ~d aut~ ~t~
was sporadic. ~ account o~ these results ~d other factors, It
considered that Eo~. ~Z£ was the better Indicator of pollutt~.

213
CONC~TS OF FE~ S~T~CI IN ST~ POLL~ION,

E. E. ~Idrei~ and D. A.
J Water Pollutl~ ~nt~l Fed, Vol 41. No 8 pp ~3~52, ~ 1969.

~scrlpto~: Store r~ff.
1dent~le~: Fec~ colifo~, F~cal strepto~c~, Stre~ ~llutl~.

Results of an inte~tve study ~ the occurrence and strain dtstrtbutl~
for 12, 536 fecal streptococcus strains found in wa~blo~ed ~ feces
and nu~rous eater sources from a wide geographical area reveal severa~
n~ factors that ~st be ~derstood for a proper lnte~retatlon of the
sanitary stgni~ic~ce of this bacterial group In ~ater ~llutt~ studies.
~ese studies were cooducted in strew, agricultural ~aters, recre~
t~onal and public ~acer sources~ ~d on do~stlc wast~ater ~d sto~
water and f~d processing w~tes. The ubiquity of S~o~¢~
vat. L~if~ in the water envlron~nt ~d the occ~lon~ occurrence
of ~ stoical S. f~2~ associated with vegetation sh~s the need for
including the fecal colifo~ ex~inatlon in recreatt~al water quality
measurements. ~pltcatio~ of the fecal streptococcus indicator
in stre~ pollution are the development of fec~ coltfo~ to fec~
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streptococcus ratios that will further define possible sources of the
fecal discharge into the strea~; and the detection of the
£. e~,~£r~ subgroup which was not ~ound in human feces and may be con-
stdered a specific indicator of non-human animal pollution..

214
THE BACTERIOLO(;ICAL ASPECTS OF STOg~-~ATER POLLUTION,

E. E. C, eldrelch, L. C. Bes~, B. A. Kenner~ and D. J. Van Donsel
J Wa~er Pollution Control Fed, Vol 40, No 11, pp 1861-1872, Nov 1968.

Descriptors: *~/ater pollution sources, *Pollutant Identification,
Remedies.
Identifiers: *Fecal colifor~a.

The bacteriological composition of stor~ater from a variety of areas
was compared and seasonal differences noted. Higher numbers of organisms
appear to persist Ourtng winter than during summer. The fecal coliform
segment of the total coliform population for all *toaster samples
averaged 8.6 percent; however, 21.1 percent fecal coltforam were observed
in sto~ater taken tn autumn fro~ a suburban business district. Evi-
dence Indicates that fecal contamination In separate
originates from cat and dog deposits on soil and from rodent deposits
urban areas. Thus, regulations to prohibit pets on public beaches and
improved garbage control plans to discourage rodent proliferation
recoama~nded. Also, diversion of storm drains and land drainage ~r~ay
from beaches and reservoirs ~ould aid In reducing bacterial

KESEARC~ REGARDING SEDII~ENT A~D UR~P~IZATIO~,

Harold P.
J Bydraullcs Div, ~ Soc Civil £ngrs, Vol 93, No HY6, pp 247-254, Nov 1967.

Descriptors: *Sedimentation, Urbanization, Streamline, Water resources,
Storm runoff.
Identifiers: Sediment polluttom, Storm

Sedlment derived from construction in areas of urban growth has profound
impact on downstrea~ channels and water resources. Such sedlment pollu-
t±on is usually much more dynamic and intense than sediment derived
rural areas. Research needs concerning urban drtved sediment are similar
to those already under~ay in rural areas; however, new emphasis must be
g±ven to exposed subsoils, to problems in exlstlng stream channels~ to
pollutton of exlstLng and future water resources, and to more effective
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plannlng and phasing of construction. Stor~ drainage, that flo~s through
existing and ne.a channels that are later complicated by urban changes, is
a fore=ost topic of urban hydrology; and it is discussed in this article.
Scr~ of the needed soils and strea.~ channel research can be accomplished
in laboratorles, but much needs to be done on small areas at the constro-
tlon sites. Although m.~nv urban research methods can be adapted from
related rural programs, consideration must be given to the fact that the
extent and location of the exposed subsoils in the drainage basin
change rapidly and that extremely high and variable sediment loads v111 be
lr?osed upon the stream channels. Better planning and legal backing
make research findings more useful.

216
ON SIGNIFICANCE OF ic~EUDOF~.¥AS AEF.UG~r~V~d IN SURFACE

A. N. 8oadley
J. I~ew Eng Water t~orka Aasoc, Vol 82, No 2, pp 99-111, Jun 1968.

Decrtptors: *Pseudomona~, *Drainage, Indicators.
Identifiers: apseud~a8 a~a, u0.i ~o#a"

Although ae~.age discharges represent major potential sources o~ P.
ae~’.~y£~sa in the envtron~nt~ ato~ dralnag~ from ~nlcipal area~
tributes continuous lnoculum ~o ~urface waters, ga~ dratnag~ also c~
c~taln a~ll numbers of bacteria ~der certain c~dltt~a. Relatively
hea~ p~ulartons of P. a#~a In atrea~ be1~ a~ag¢ outfalla.~
c~e rapidly as they P~gr~sa d~atre~. ~� u~egulneaa o~
org~l~m aa ~ indicator o~ the P~albl~ p~aCnca of enteric pathog¢~

A. N. ~dley

pp 459-4~, 1967.

~scrlp~ors: ~Pseud~ss, ~Indlc~ors, ~S~o~ ~off, ~er pollu~
s~rces, ~Surfsce ws~ers, Drs~nage,

~d on i~s usefulness ss ~n ~ndlc~or of pollu~i~ sh~ed ~h~
pr~lF d~s no~ occur ~n wa~e~ ~af~ected by ~he so,IvOries of ~ ~d
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contribute s~)l numbers of Peeud~a~j sewage dlacharges probably repre-
sent the ~a.~or .,.~rce of ~hese organ~s~ entering s~re~, particularly
discharges of cr.de s~age ~h~ch ~ay con~aln ~p ~o 7 x IO5 organls~ per
i00 ~i. AiC~o~h seconda~ sewage treaCmen~ reduces the n~ber of
~eu~ [n d,,~,cst[c s~age by abou[ 99 per cent, gr~th o£ the
organ~s~ h~ be~ obse~ed during ~rea~ent of s~augh[erhouse wast~a~ers.
Populations of i,’~ than 100 per lO0 ml occurred in surface wa~ers near
areas of h~n n~tIvl~y but no~ directly receiving s~age discharges;
h~ever, populall~ns of about 100 per 100 ml were de~ec~ed In public
bathing wa~ers ~t =he Madison lakes, Wts., and ve~ ~ch grea[er popul~
lions were ob~rv,’d in wa~ers recently contaminated wl=h sewage. ~=hough
some s~ertle nn~,~ral wa~era supported graph of i:~=-~ In =he [abora-
to~, popula~io.~ of viable ~a~,~8 were reduced rapidly tn
surface wa~ers, w~th reductions of more ~han 90 percen= in three h~r~.
It ~s concluded =ha~ P~eudo~e ~e~9~no~a [a a sensttt~ Indicator of
pollution of surface wa~ers by sewage ~d by ~noff fr~ urb~
fa~ards.

218
QU~I~ OF S~FACE WATE~ OF ~I~D $TATES~ 196~7~8~
U S ~ological ~u~y
S. ~. ~
Wa~er Supply ~ap~r 17a~ 1968.

~scr~ptora: ~1~iaalppi ~r Basin, ~atar t~¢ratu~ ~uapended
load~ ~atCr quality.
Identifl¢~: ~If of ~xico Basin, ~ical ~alyala, aSt~am quallty.

~cords of chemical analysis, suspended sedlmCnt, ~d te~ratu~ for
aurfac~ watCr~ ~Iven In this vol~e $~ as a basis for det¢~Ing
suitability of ~atera examlned for all uses in the l~¢r ~saiaalppi
River ~asln and the Wes~e~ Gulf of ~h¢ ~xico Basla. Disc~rg¢ of
stre~ ~d che=Ical quality are ~lated to varl~tl~ in r~Infsll ~d
other [o~ o~

~. A. Pr~voshlnskly
Soviet HydroS: ~eZec Pap, Iss~ ~o 2, p 16~170. 1968. 2 tab, 8 ref.

~scr,pto~: ~.~er polluti~ sources, *Ro.ds, "~izati~,
system, S~o~ drains, ~c£pa~ was~es~ Org~c w~. Sedan,s.
Iden~f~e~:

~e quality ~d q~ntlty of ~off from s~et ~ashi~ operati~ In
~nsk ~re ~ured to sgudy the contribution of s~ree[ w~h£~ ~o
pollu~ion. Dat~ from earlier s~udies ~ ~sc~ ~d ~nlngrsd are includ~
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221
ASSESSING ~ QUALITY OF

~alter Vless~, Jr.

~scrlp~o~: ~U~Iza~l~, ~ff, ~ater q~llty, Sto~ ~off,

Identlfie~:

~n~tl~ t~ ~de for further stay in the a~a of identifying
s~rces and c~stlt~n~s of
testing of u~ rater q~i~y ~e~ ~d throu~ ~he nati~a~ coZZecti~
of u~ w8ter q~li~ da~a. Possible sources o~ pollut~s ~d cons~l-
tuen~s of sto~a~er ~off are described
lut~, sed~nt. ~p~ches to the develop~nt of ~ter q~l~ty ~e~s
a~ d~sc~sed.
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222
~’I,~RON,~.,VI’AL QUESTIONS THAT NOBODY LIKES TO

Am City, Vol 85, No 3~ p 8~ l~ar 1970.

Descriptors: *l#ater pollution, *Costs, Storm runoff, Overflow.
Identifiers: Storm severs, Sever separation.

This short review stmzmartzes environmental problems in the United
Stat~s such as water pollution, refuse collection and disposal,
eral depletion, and air pollution, l’nder water pollution, it Is noted

v        .of stor~, ster overflow. Grim predictions concern-
t~ons is advocsted~ are mast, and immediate action to improve condi-

223
HOLE TLrSNELING RESEARCH ADVOCATED,

Civil Eng, Vol 37, No 8, pp 48-&9, Aug 1967. 1 dl~.

~. Wal~er Hlbbard, Jr., EU~au of the ~uea ~rector, ~cenrly
slzed the need for more research ~d develop~nt ~ m~tzed c~el-
tag. There ls a gr~tng de.rid for t~nels for the following PU~es:
a~w~a, uttllttea~ tr~s~aslon lines, mining, ~d u~ freesia.
Nee~ in ea~ o~ these a~ are discussed ~ are adv~ces
~de ~lth the mole borer. Savings In the billion-dollar r~ge a~                               .
possible with advanced t~nellng procedures. In addltl~ ro
~les, g~d~ce control~ Place~nt of lining, and ~thoda for the
tr~sportatlon o£ ~ out of the t~el m~t be develo~d.
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river. The greatest effect of the dlsch¯rge from the Greater London
Councll sewage works on the tidal Thas~s orlginared from the outfall
works at l~eckton. A scheme for reduction in storm sewage discharges
from the sewerage system leading to the Beckton works was being
exaz~ned. New trtmk sewers. ¯ puznping plant, ~nd storm sewage t~ks
would be most likely involved in the scheme. The cost of the Seckton
improvements was estimated at 21 million pounds, and of the improve-
ments of the s,-w~rage and storm sewage disposal system= ¯t 22 m/lllon

SAIGON’S SEWER NEEDS STUDIED,

Eng New~-Record, Vol 183, No 5, p 16, Jul 31, 1959.

Descriptors: *Investi~atlons, *W¯ter pollution sources, ~DrLtn¯~e
teas, Storm r~nof£, Sewerage, N¯ter pollutlcm control, Sew~rm.
Identifiers : *~aigon River.

The Agency for Internstlo~&t Development (AID) is �onductln~ ¯ l~-lo~th,
$800,000 Itudy to discover the most efficient and e~o~ic sewer system
for the dlspo~al of Saigon’s sewage ~nd storm#ster rtmof~. The preeen~
system iI almost entirely no~-functioning and as ¯ resttlt, the water-
w~ys of the city, including the Sai8on River, are highly polluted trite
huam ~aste and re~use. One plan to be explored is ¯ dr¯Insge canal
system for etormwater that ~ould double ~s ¯ trans~ortatlon system.
The re~ulr.s o~ the study will be used to support requests for
~eistance for reconstructing Sslgon’s

226
WHAT TO DO WITH SEWAGE ~ IT RAINS HARD,

En$ New~-Becord, Vol 178, No 16, pp 30-31, Apt 20, 196~.

Descrlptor~: ~Tunnel �oa~ructloa, eTuane~, Storm rt~o£f, Water
men~, Control
Identifiers : *Chlca~o.

Chicago is building ¯ $14.4-mlllion deep tunnel system to car:7 spil-
lage¯ from combined storm and sanitary sewers durin~ rLiufall. The
I~PCA h~s indicated four main ¯rea~ related to storm#mist runoff
problems which require further ¯truly and demonstr¯~ion: dralnass
control; collection system control; external dlsci~arge control~ Includ-
ing tr~ar.ment of bor~ combined sewer overflo~ and storm#¯ter
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and a ~lscell~eou~ area, consisting of the economic feasibility of
substltutiag separate sewers for combined sewers and lo~al for centr~
~reat~en~ facilities, be~ter hydrologic analyses, new ~nage~en~ pro-
cedures, construction ~terials :~nd methods~ and the development o~
Perfo~ace criteria for standards of water quali~y.

227
~ATER NONEY NEEDS ~EQUIRE HORE T~ PRAISES,

Environ Scf Technol, Vol ~ No ~ pp 278~ Apt 1970.

Descrlptor~: ~Pollu/[on abateoent~ ~ater treatment.
Identfflers: ~8te treatmen~ costs~ Sewered population statlstic~.

S. 3~72, the progr~ for water poIlutlon cleanup, c~11s for $I0 bfllion
for construction of ~unfclpal waste treat~nl plant~. ~ng ~pokesmea
~t the 4th ~nu~I ~gislatlve Seminar concerned with
cleanup i~ J~es R. Ellis ~ho 8tales that cities are In ~ c~tch-up
aitua~ion. According to Elli~, 35Z of the ~ewered populalio~
United St~tes received 5Z of ~he feder~I doIl~r durf~ ~ period
1965 - 1969. So~ of Ellis’ sugse~tioas are oiled. John L. S~li~bury,
a ~ine spokes~n, contend~ tha~ ~he need for ~econdary ereat~nt
being challenged.

228
~AT~ ~ION

~viron Sci Techao1~ Vol 3, ~ 9, pp 8~ - 805, ~p

~scriptor~: ~fcipal vastea, *Po~luti~ abat~nt ~age disposal,
~e~al ~tlutfon.
Identifiers: *~bin~ sewers, *~ater polZutioa.

A report on the ~s regional review notes includes: the ~ntcipal
problem and the pollution aba~en~ activities; industrial sources of
va~r pollutlo~ a~und~ng ~n the Northeast, Great ~kes~ and Ohio
regions; agrt:ultural acttvl~ies; the Northeast probl~ of c~btned
sewer dfscharge with 90~ of ~he United S~ates populat~oa se~ed by
combined sewers Iocated In ~his area; the~l pollutioe problem; and
salinity. Statistics are given.
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229
URR~N RU~OFF ADDS TO ~ATER POLLL~ION,

Technol, Vol 3, No 6, p 527, Jun 1969.Environ

Descrip~ors: ~Runoff, ~Da~a collections, ~Cost analysis, *Surveys,
~5ep~rati~n te~!m|ques, R~infall0 Overflow, Biochemical oxygen demand.
ld,-ntlflers: *Lrban runoff, ~Chica~o, Co~blned se~ers.

An A~A survey indicated that: l) urban runoff constltu~es approxlm~tely
I~ of the raw s~.a~, load ~h~ch amounts to 5~ of the BOD dlsohsrEed
from the area’s $~,condary waste treatment facilities; 2) wa~er pollution
fro~ ~hls urban source occurs crea~ng a shock pollution load on re~elv-
ink water~; 3) th~ ~st deter:-Inable measure o{ pollution potential of
street litter ~s the ~)D load of the soluble dust and dirt fraction;
4) an eatlm~ed expenditure of $48 bIIlion would be needed to separate
sanitary and storm wa~ers; and, 5) $[5 billion would be needed for
alternate control ~ethods for abatement of combined sewer overflows.

230
REVIEW OF LITERAY1!RE OF 1968 ON WASTEWAT~R AND WATER POLL~IO~ CON’~OL,

J Water Pollution Control F~, Vol 41, ~ 6, pp 873-1251, 3~ 1969.

~seriptore: ~ater ~llution control, *Chemical analy~/~,
treatment, ~Sto~ runoff, Publications, ~tuirles.

~s revl~ covers 1968 llterature on analytlcal ~thods (analysis of
anions, cations, and gases; ~d Instr~ntatlon), biologlcal f~Iters.
activated sl~ge, detergents, anaerobic processes, sludge treater,
dislnfect~on, wa~er recl~tlon and reuse, sto~ flow, facility
evaluation, kinetic ~dels, physlcal and chemical wast~ater treament,
effects of ~llutlon on aq~tlc Hfe, eutrophlcat~on, the~l pollution,
microbiology, o~gen sag, groundwater, ~rine and est~rlne ~11utlon,
economics of treatment, standards, and industrial wastes (paper, fer-
~ntat~on, meat, daI~, canning, coal, tannery, steel, petrole~,
platlng, ch~Ical, and radioactive). Included under topics on "Disin-
fection," are the results of E111assen’s studies eval~tlng the effl-
clency of chlorlnatlon of sto~ater overflows fro~’comblned s~rs
~ston. He found that chlorlnatlon of overflows appreciably reduced
n~bers of colifo~ organ~ in the Charles River basin, and
substantlally impeded regrowth of such organisms. In the
and Sco~low Trea~ent" section, advances, present techniques,
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problems relating to sewer construction and operation are discussed.
’Eecent literature on the storr.~ater disposal problem is also explored

V
including solutions tc the proble= other than separation. Varioustreatment procedures Jescribed include the use of stabllization-reten_                   0

lion basLns, chlorlnatxon, and sedimentation.

231
A HEVIEV OF THE LZTERATUH£ OF 1967 O~ WASTE ~ATER Ah~ ~ATER POLLUTIO~

LCO~;TROL,

J Water Pollution Control Fed. rot ~0. No 6. pp 897-1219. 1968.

Descriptors: ~Water pollutioncontrol, *Sewage treatment, ~Ana/yticaltechniques, *Waste treatment,*Sludge, ~Nater pollution effects,Estuaries, Standards, Legislation.
Identifiers: *Storm sewage.

A revlew, with bibliographies, Is given of literature published during
1967, dealing with sewage and trade waste treatment, and the control
of pollution. Subjects dealt with include methods of analysis; biolog-
ical, physical, and chemical methods of sewage treatment:; detergents;
annerobic processes; treatment, disposal, and utilization of sludge;
disinfection of effluents; reclan~ation and re-use of ~ater; sewerage
and treatment of storm sewage; effects of various pollutants on aquatic
life; microbiology of polluted waters; oxygen sag and self-purification;
effects of pollution on surface and ground waters; bottom deposits;
marine and estuarlne poZlutlon and tim effects; pollution control lests.
latlon; surveys of polluted waters; stream standards; and treataent of
waste waters from various industries, including radioactive vast,
waters.

232
PROBLEMS OF COHBINED SEWER FACILITIES AND OVERFLOWS. 1967,

U.S. Federal Water Pollution Control Administration Publ No k~-20-11,

Public Works, Vol 99, No 12, pp 430. 132-133, and 138, 1968.

Descriptors: *Sewers~ *Statistics, *Surveys, Overflow. Water pollutlon
sources.
Identifiers: *Combined sewer,.

The report of a national survey by the APWA, of coa~untties and other
Jurisdictional entities served wholly or partly by combined sewers, is
su~:martzed. The population served by separate sewers ~s approximately
half of that served by combined sewers, and the latter systems are
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concentrated mainly in the north-east, the region of the Great Lakes,
and the Ohio River basin. Statistical infom~ation is given of the
numbers and types of overflows in the U. S. and re.~ulation devices used
in combined sewer overfl~s, whi~ represent 75Z of ~I overfl~ sources.
The sudsy conflm that c~ined se~er overf!~s c~tribute a si~ifl-
cant par~ of the water pollu~ion problem In ~he U. S.

233
OHIO TO~ G~S SE~E~GE SYST~ A~ER 20 Y~S,

Water Sewage Works, Vol 116, No 6, pp 218-221, Jun 1969.

Descriptors: *Sewerage, *Treatment facilities, Installation, Construc-
tion, Joints (connections).
Identifiers: ~Hiddleport~ Ohio.

This article describes the twenty-year struggle that evolved in Hiddle-
port, Ohio over the construction of a sewerage system and treatment
plant. Without such a system, Middleport’s sewage was dumped raw into
the river. A combination of s lack of funds, the granting of numerous
six-month sewage dumping permits, and village councils’ opposition
tactics prevented installation of the system until September 1968.
Factory-made compression Joint pipe was used to minimize infiltration
when the river level is above the pipe’s level. This vitrlfled-clay
pipe contains patented O-rlng Joints.

234
ENVIROhZ~rTAL RESEARCH IN $

Nat.r Wa.t. Tr.atment, Vol 12, No 12, pp 392-396, Rar/Apr 1970.

Descriptors: ~Storm runoff,, ~Sewsge treatment, ~1~atsr pollutlon,
~Forelgn research.
Identifiers: ~rhai1~nd

government’s decision to plan for drainage and sewerageThe Thailand
in Bangkok has led to increased research at the Asian Institute of
Technology in Bangkok. Studies relatlng to stor~r~ater collection,
river pollution, and sewage treatment have been made in cooperation
with interested authorities; and the results are applicable not only
to Bangkok’s project but also to other tropical regions. Topics of
pertinent research pro~ects include: (I) the anaerobic treatment of
tapioca starch waste; (2) characteristics of treatment of Bangkok
sep~ic-tank sludge; (3) a Bangkok runoff hydrograph; (4) the ecology



of polluted canals in Bangkok; (5) a study of photosynthetic oxygen
production In the Chao Phya River; (6) pollution of the Chao Phya River,
Bangkok; and (7) oxygen balance in the Chao Phya River estuary. Re-
search is also proceeding on industrial waste treatment in Southeast
Asia including studies on design criteria for vaste stabilization ponds
and sludge drying beds, and the progress of blological assimilation of
wastes in a tropical climate. Water treatment is another ares currently
being investigated.

235
H~MOP.AN~L~ OF E%’IDENCE TO THE HINISTRY OF HOt’SING ~hq) I~CAL GOVEI~NHEN~
WORKING PAR~ ON SEWAGE DISPOSe,
Co~ittee fr~ ~he Insti~o~e of Water Pollution ~on~rol.

Water Pollution Control, Vol 68, No 6, pp 603-609, 1969.

De8crlptors: *Water pollutlon control, *Sewage dlmpomal, ~De~eriora-
~ion, *Sewage ~reatmen~, ~Trea~ment facilI¢lem, P1ann;nR, S~o~ runoff.
Iden~fffe~: ~Separa~e mys~em, Sto~ m~a~, Grea~

The Inmti~u~e of Water Pollu~fon Conerol give~ evidence on and makem
sugge~tlon~ relating to sewage dImposal for a Memorandum ~o ~he "Jeger"
Working Party. Topics discussed are divided into five caeegorles:
(1) public heaI~h, (2) amenity, (3) economic effects, (4) sewage
merit and disposal processes, and (5) admtnlstra~ion and s~andards.
Under ~he section on amenity, ~he Instftute notes ~ha~ with reeard
the amenities of rivers, the major cause of deterloratfon Is ehe gener-
ally Inadeq~[e provision for s~a~e disposal integral wf~h residen-
tial and industrial expansion. Even where adequate sewage ~rea~ment
tactl~tles exist, storm-sewage dischargem often impair river amenities.
Separate sewer construction Is reco~ended. He,hods of sewage
ment are discussed such as: sewage siudge u~fIfzatfon sf~er he~ed
dfges~ion, plus quaternary processes for de-nf~riflca~ion, de-sallna~fon,
and phosphate re~val. O~her ~oplcs covered are: ~rade effluen~ con-
erol, plannlng authorities, coastal PO~lu~fon,.set~llng ~snk design,
and suggestions for Investlg~fonal research.

236
~K O~ ~ D~IHAGE ~ HIG~AY ~NSTRU~IOH PRODU~S,

~ Iron Steel Inst, New York, H.Y.~ 2967. 382 pp.

Descriptors: ~Dratnage, ~nst~ction, ~sign data, ~sign, ~Steel,
~Steel structures, ~Instailatlon, ~Applfcatlon ~thods~ Construction
~terials. ~nstructlon equipment.

ll6
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The main purpose of this handbook is to aid engineers In overco’~ing
problems involved in highway’, railway, municlpaI, agricultural, and
industrial drainage and construction. The text aims to present engi-
neerin~ practices based on sixty years of practical experience compat-
ible existing technology. Design data and designer aids are cited
extensively, while theory is kept at a oinimtm. The design and appli-
cation of flexlble steel underground conduits, plus good installation
practices, are described in the first two parts o[ the book. The third
part concerns other steel products for related construction. The first
part on general design considerations includes chapters on: product
details, strength design, service life, hydraulics, cost factors,
couplings and fittings, and installation instructions. Part II on
applications covers the following subjects: culverts, sewers, aubdrain-
are, airport drainage, erosion prevention, dam and levee drainage, tun-
nels, shafts, caissons, underpasses, and service tunnels. The b~ok
also contains a glossary of terms, a list of symbols, conversion tables,
general tables, and gage/height-of-cover rabies.

237
HANDBOOK OF STEEL DR~II~IA~£ ~ HIGHWAY CONSTRUCTION: CHAPTEI~ I - PROD-
UC’r DETAIL~ ~

A~ Iron Steel ~nst~ New ¥ork~ N.Y.~ pp I0-~7, 1967. 14 fi~, 22 ~b~
14 ref.

Descrlptors~ *Underground atruc~ures~ ~ondults~ *Steel~
Steel structures~ Deslgn~ Surface drainage, Subsurface drainage,
Identlflera; Storm

This chapter s~t~les product detaila involved in design of
steel underground conduits. Design factors are listed, and the book
elects to begin with an analysis of the required s~rength factor of
conduit wall. The background of corrugated ateel conduits Is ~Iven
well as specifications in come,on use; a description of corrugations,
sectional properties, pipe seams, and shapes of conduits; data on struc-
tural plates that are field assembled, and on bol~a and nu~s, and arch
channels. The following three principal types of underground
are introduced: (i) cooduits for surface drainage, such aa culverts~
storm sewers, and stream enclosures; (2) conduits ~or subdralnage for
controlling underground water; and (~) conduits for ~rafflc ~nderpaaseso
and service
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238
~.A~DBOOK OF STEEL DKAI~GE A~ HIGHWAY CONSTRUCTION:

CHAPTER ~ -5T~5~GTH DESIGN ~

O
~ Iron Steel Inst, ~ew York N.Y., pp 38-63, 1967. 18 fig 5 feb,
20 ref.                              ’                                          ,

~scrip~ors: *Design, *Underground structures, ~algn criteria,
*S~rength o[ materials, Design data, Operation and

~slgn methods discussed in this chapter are based on ~re th~ algty
years sat~s[actory field experience with buried flexible structures.
The new design approach explained considers overall needs of the drafn-
age structure--envtro~ent, service demands, and strength requtrement:a
under dead and live loads. Computer analysis la practical and la an                "
anticipated future development when sufficient research evaluatea ghe
influence of different soils and compactiona on the e~ruc~ure.
following topics are treated In the chapter In the same sequence tn ehtch
decielons are made In designing buried structures: (1) computetlon
loads; (2) culvert structural design; (3) earth backfill design; (~)
foundation preparation; (5) einte~ cover; (6) end ~reat~nr; and (7)
~lntenance.

~%~K OF STEEL~I~E ~ HIG~AY ~NSTRU~ION
PRODU~S:3 - SERVICE LIFE,

~ Iron S~eel Inst, N~ York, N.Y., pp ~-81, 1967.
20 ti.g, ~ tab,10 ref.

~scrlptorm: *Drainage system, *Steel mtructurem, mEcon~lc ~e~lblll-
ty, Inspection.
I~ntlflers: So~l ~n~tlo~, Water ~ndl~l~s.

~ls chapter conf/~s tha~ corrugated steel drainage sC~ctures can
economically deslgne~ for either no~al conditions or for hlghly corr~s~ve Industrial and sanitary eewers and for m~nln8’ salt water and o~her

d~fflculc se~lce conditions. ~e flrs~ section deals wlth lnspectl~
~thods and results, including parts on: des{rucClve forces; ~thods o~
dece~tnlng durability; laboratory tests; highway culver~ Inspections;
sewer inspections, alr force base drainage Inspection; alr port drainage;           -
and levee culverts and sewers. Section II concerns the influence of
various types of soil and water conditions, and Secclon III dlsc~es
design for servlce life, Including topics such as: the ~t of dur~1l-         .



ity needed; service conditions; base ~etals; galvanized coatings and
their service life; non-~etallic ceatings and linings; pavements in

V
pipe; California service life determination; and miscellaneous products
and conditions (subdrainage, steel end sections, steel retaining walls,
liner plates, sheeting, and guardrall).                                                                O

240

L
RA~BOOK OF STEEL DRAINAGE ~ HI~h~’Ay CGKSTRUCTION PRODUCTC;: CHAPTER
4 - b~’DP~ULICS,                                                          ~

Am Iron Steel Inst, New York, N.Y., pp 82-141 1967. 67 fig, 18 tab,
22 ref.

Descriptors: *Hydraulic design, *Draina~e structures, ~Culverts,
*Design data, *Runoff forecasting, Open channels, Sewers, Design flow.

Identifiers: ~Sewer hydraulics.

This chapter explores the hydraulics of various drainage structures
such as open channels, culverts, storm drains, and sanitary sewers,
with the emphasis placed on culverts. Section I includes methods of

hydrologic design and factors in drainage design. Section II involves
the estimation of runoff from mll area~ and discusses the r~tlonsl
~thod, watershed characteri~tlcs, ti~ of concen~ratlon, drainage
area, and ~he Tal~ and Burkli-Ziegler fo~ula~. ~e hydraulics o~
open drainage channels such as ditches, gutters, snd median swale~
treated In ~he nex~ secrlon. Section IV discusses the hydraullc~
sewers, Incl~Ing: design fl~ of ~nlra~ sewers and of
hydraulic conslderarlons for sewer~; transitions, bends, and
pipe friction fo~las; values o£ n -- the roughness coef~Iclent
the ~nnlng equation; detemlnlng ~om ~er ~Izes; ~nd the hydr~ullcs
o~ su~raln~.

~K OF STE~ D~I~GE ~ BIG~AY ~NS~U~ION PRODU~S: C~TER
5 - ~ST

~ Iron Steel Inst, N~ York, N.Y., pp I~2-~0, 1967. 5 fiB, 4 ~ab,
4 ref.

~scrlptors: ~Intenance costs, ~Co~t analysis, ~Cost trends, ~st
comparisons, ~sts, Economic pr~Ictlon.

~st per year of se~ice depends on durability, ~Intenance, ease of
replacing, ~d far{ors influenc~ by local condlrlons. Recen~ ~rends



sho~ an Increase in pre-eng~neered and prefabricated structures ~th
consequent reduction of on-the-job labor. 7hls has the following three-
way e£~ect: (I) promotes factory-controlled quality under more idea!
~orking conditions; (2) by reducing design and inspection time, it
pert its the engineer to concentrate on the whole Job ratl:er than its
details; and (3) although product cost may be higher, installed cost Is
usually less. Subsections of this chapter discuss: (1) price vs. cost;
(2) cost items Included; (3) ~aterlal cost; (6) hauling and handling;
(5) excavation and backfill; (6) installation; (7) replacing the traf-
fic surface; (8) detours, slow orders; (9) supervision, overhead, con-
tlngcncies insurance; (IO) engineering costs; (ll) unstable foundation
conditions; and (12) the cost end of treatment.

242
ItAND~OOK OF STEEL D~I~GE ~ HIG~’AY CONS~RU~ION PRODU~S: C~TER
6 - ~UPLINGS AND FI~INGS,

~ Iron Steel Inst, Ne~ York, N.Y.~ pp 1~1-I~9, 1967.

~¢rlptorn: *Steel pipe~, JoIntn (co~ctl~),

IdentltIer~:

Shop-fabricated corrugated ~teel pipe and Ptp~-~rche~ ~re d~llvered
lengths convenient for shipping and handling. For longer ln~t~ll~d
length~, ~tandard connecting band~ or ~peclal [leld joIntn ~r~ u~ed.
3olnt nelectlon criteria covered In thl~ chapter include ~tr~ngth~
Joint tlghtness, ~Impl~ctty~ nnd economy ot Installation.. Al~o treated
¯ re design ~entures of couplings, ~tandard ~nd ~peclal [tttlngi, f~brI-
c~tlon detall~ and field installation o[ fittings.

~’D~K OF STEEL D~INAGE ~ HIG~AY ~NS~U~ION PRODU~S:
7 - INST~TION INSTRU~IONS~

~ Iron Steel Inst, Nev York~ N.Y., pp 160-1~3, 1967. 22 fig, 3 r~f.

~scrtptors: *Steel ~tructure~, ~Inntalltttoa.
IdentI~te~: ~rrugated ~teel, ~Installati~ ~o~

~eause of their ~trength, light velght, and r~I~tance to fracture,
corrugated steel structures can be Installed rapidly, easily, and with
the least expensive machinery. ~e first part of this chapter outlinea
the importance of good installation and the advantages of using corru-

R0036223

I



gated stee! in installation Procedures. Other subsections discuss:
preparation of th~ b~. ass,.~bly of pipe culverts and se~ers, vcrtlcal

V
elongatlon of corru~.~tcd s~ee! plpc. and backf~lllng. Entire sections
are devoted to ~ack~ng. bor~ng, ~inlng. and bridge fi11~ng.

O

HANDBOOK OF STEEL DRAINAGE ~D }IICH~AY COESTRUCTION PRODUCTS:      CHAPTER
L9 - SE~ERS.

A~ Iron Steel last. Sew York., E.Y.. pp 202-211, 1967. 9 fig,, 4 ref.

Descriptors: *Se~ers. *Design standards, *Treatment fac~Itl.es, Se~aerage,
Steel. Equipment. Control sys~en~. Control s~c~ures.

Identifiers: iSe~’r desi~, Steel structures, Sto~ s~ers, C~ined
se~ers, Sanitary se~ers.

~Is chapter defines te~InoloRy sssoclated ~ith se~ers and sewerage
and explains basics involved in the following areas: s~er systes
design, corrugated steel se~crs, s~o~ sewer Inlets. standard and
speclal ftttlngs. ~nholes, se~er ~olnts and outfalls, sewage treatment
plants and lagoons, septic tanks, ~ater control gates, and s~er ~Inte-
nance and repair. ~f~n~tlons Inciu~le: se~er, sewage, sto~ se~er,
ssnlta~ se~er, c~blned se~er, Industrial ~a~tes~ half-sollng, thread-
ing. and tunneling.

2~5
HANDBOOK OF ST£~L DRAII~J~E AND HIGH~/Ay CONSTRUCTION PRODUCTS: CHAPTER
11 - AIRPORT DRAINAGE

Am Iron Steel Ioat~ Nev York. N.Y., pp 240-2&7, 1967. ~ fig, 2 tab,
6 ref.

Descriptors: *Surface runoff, aDra~nage systems~ *Controlled drainage,
~Deslgn standards, *Standards, *Drainage practices ~Rainfa~l-runoff
re~atlonships.                                             ’
~dent~flers: *Airpor~ dralns~.

The purpose of airport drainage is to remove water ~h~ch say hinder any
activity necessary for the safe and efficient operation of the airport.
Artificial ~aciiitles are needed ~o co~ect surface runoff, d~spose of
excess groundwater, lo~er the ~ater table, and protect s~opes. Charac-
ter~sclcs of a~rport drainage are su~marlzed, and a ~Ist is presented
o~ Information needed prior ~o designing the drainage syste.~. Require-
¯ents of a~rpor~ drainage differ ~rom those of culverts, stars draln~,

~



and subdralnage of higb~ays, railways, IndustrlaI areas, agricultural,
urban, and suburban areas; and these differences are reviewed, espe-
cially in regard to rainfall-runoff co=~utarlons. Four types of drainage
appearing on alrpor~s are tensioned, and Federal Avlat~on A~ency recom-
mended standard~ are listed. Ee=alning sections of the chapter concern
the size of conduits, the selection structures, and storm drains.

COHBINED SEN~R OVERF~* A~AT~rE~ TECHNOLOGY,

A Compilation of Papers Presented a~ ~he Federal Namer ~llry ~min-
Istratlon S~posl~ on Sto~ and Combined Sewer ~erfl~s~ ~Icago,
Illlnols~ June 22-23~ 1970. 336 p.

De~crlptors: ~Sro~ runoff, ~erfl~, ~Conference~, S~age treatment
Trea~men~ ~acili~les, Namer pollution control.                                *
Identl~lers: *C~blned sewers, mDe~nsrra~lon projects.

~is c~pilstlon of papers h~s been prepared b~sed on s discussion of
several de~nscrarlon projects. ~terla~ from ghese projects ~o b~
hlghlighced include: l) alte~atlves ~o sto~ ~nd c~Ined s~er
poilutlon in a s~1l urban area, 2) screening ~nd ~tr flotation for
so~Ids removal, 3) underfl~ deep tunnel system concept, ~) urb~
erosion snd sedi~n~ control, 5) sewer ~nlcorlng and r~re control,
6) combined sever overfl~ regulators, 7) use og fine ~sh screens;
and 8) land use and urb~ runoff pollut~on. ~ch of the papers Is
abstracted separately.

2~7
D~I~GE ~ST~ P~N FOR ~E CI~ OF FORT ~R~, ~LIC ~ D~T-

~o~lron-~gllff-~glish, ~ulti~ ~glneers, 1967. 74 p.

~scriptors: ~Dralnage engineering, a~slgn criteria, ~i~ge pro-
grams, ~Dralnage practices, ~Sto~ runoff, ~$urface drai~ge, ~Sto~
drains, aFlood control, ~lnfall-runoff relatlo~htps, 8ydrolo~,
8ydraullc structures, ~draullcs, Intakes, ~en c~els. Storage.
Culverts.

122
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The purpose of this drainage manual is to establish standard criteria,
principles, procedures, and practices for the design of storm drainage
facilities within the City of Fort North, ~exas. The manual, constitutes
the first phase of the development of a ~aster plan for storm drainage
to guide the design and construction of storm sewers and channels in
the City and its anticipated growth area. The following eight sections
give a logical development to the solution of storm drainage problems.

248
SECTION I, I~ODU~ION} SE~ION If, D~E~HINATION OF DESIGN DIS~GR;
SE~ION IX, ~PEh~IX.

In: Drainage ~aster Plan for the Ci~y of Fort North Public Norks ~-
partmen~, Sto~ Drainage Criteria and Design ~nual, ~o~lton-~tliff-
English Consulting ~gineers, 196~. 19 ~.

Descriptors: *Natersheds, ~ of concentration, *Runoff coefficient,
Bibliographies.
l~ntlflers: ~lossa~, Draln~, ~put~ti~ fo~.

Section I is an inrroduc¢ion explaining ~he purpose and srr~ngemen~ of
~he manual. Division of the urban ~rea into defined ~a~ersheds, drain-
age ~reas, and drainage sub-~re~s and s system o[ coding these el~n~s
of the drainage system mre also presented. Section II sets forth six
conditions which should govern the design of a sro~ dralnsge
~is ~ecrlon also ~reats methods for dete~Inlng the ~ounrs ~nd
of runo~ using the ~tlonal ~thod ~nd the Unit Hydrograph Heth~.
~e ~tlona~ ~thod Is specified for ~atershed areas up to 1,0~ acres.
Above this area, computations using ~th meth~s are specified and
grea~er discharge Is to be used for design o~ the elements of the
t~. ~e use of planlmetrlctopographlc ~ps of the area Is recomended
for dete~inlng the size and shape o£ watersheds. Runoff coefficients
and graphs of rainfall intensity vs. duration and frequency ~re Includ~
¯ s being representative of the Fort North ares. A no.graph ~or co~ut-
Ing ~tlme o£ concenrrstlon’ Is presented. Section IX constitutes an
appendix ~hlch includes a glossary o~ te~, blbllography~ and ~o~ for
use In ~klng eng£neerlng computat~.

249

In: Drainage ~ster Plan for the City of Fort North Public Nor~ ~
partmen~, Sto~ Drainage Cri~erla and ~s£gn ~nual, howl~on-h~liff-
~glish, ~nsult~g ~ginee~ 1967. 56 p.

Descriptors: ~Hydraulic st~ctur~.
Identifiers: ~Inlets, Drainage desi~ cmputations, ~Wutarlon aids.



Section Ill presents In[o~matlon, a no~ograph, and curves to facilitate
maklng computations required in designing the various hydraulic proper-

V
ties of street gutters and roadaav dltches. The hOmO.graph and curves
greatly simplify the solutions fo~ depth of flow of drainage runoff in
gutters and the lateral spread of the ~ater into traffic lanes. The

0
no~ograph and figures, which are graphical solutions of Hannlng’s
Equation ~or uni~oro [~o~, are deve}oped for streets of different
~id~hs and roughness coe~icients, and for streets ~lth straight cross

L
slepes and others ~lth various size parabolic cro~ns. Section IV
pr~st.nts sketches, criteria and exa=ples to illustrate design procedures.
standards and techniques for determ~ning hydraulic capacities and
required dimensions oi storm drain inlets. Three major classl~lcations
of inlets are treated; namely. (1) Inlets In sumps, (2) inlets on                           1

grade ~ithout gutter depression, and (3) lnlets on gra~e ~lth Sutter
depression.

250 2
SECTIOS V, FLON IN S~O~ D~INS ~D ~gEIR ~P~TE~CES; $~IO~ ~I,
DESIGN OF C~OSED STO~S D~I~GE SYST~; SE~ION VII, DESIG~ OF OP~
C~ELS,

In: Drainage Haster Plan for the City of For~ North Public Norks
Department, Storm Drainage Criteria and Design Kanual, Knot~Iton-Ratli[[.
English, Consulting Engineers, 1967. 29 p.

Descriptors: *Hydraulic design, *Pipe glow, *Closed conduit ~1o~,
Channel flo~, Concrete pipes, Netal pipes, Drainage systems, Hannings
equation, Joints, Head loss, Hydraulic gradient, Roughness coefficient.

Section V presents criteria, procedures, formulas, and roughness coe~fl-
cients for use in designing the hydraulic elements of storm drains and
appurtenances to storm drainage systems. A minimum mean flow velocity
of 2.5 ft. per sec. is specified, as are minimum grades for various sizes
of concrete pipe and corrugated metal pipe. Charts for facilitating
hydraulic computations based upon the Continuity Equation and Manning
Formula are included. Tables of design coefficients are included for
calculating head losses at inlets, manholes, Junctions, bends, obstruc-
tions and size changes. The hydraulic grade line is required to be 2 ft.
or more below ground or streets. Section Vl presents the overall drain-
age system design procedure, step-by-step, applying the criteria, tech-
niques, formula.s, coefficients, and charts presented in the preceding
sections of the manual. Section VII presented procedures for designing
the hydraulic elements o£ lined and unlined open channels, rectangular
and trapezoidal in cross-section, and natural ditches. The Manning
Formula Is the basis of design.

J
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SECTION VIII, DESIGN OF CULVERTS,

In: Drainage Paster Plan for the City of Fort North Public Works Depart-
ment, Storm Drainage Criteria and Design }~anual, Knowlton-gatliff-Engllsh,
Consulting Engineers, 1967. 34 p.

Descriptors: aDralns, *Outlets, aSydraulic design, Pipes, Roads, Concrete
pipes, ~ eta1 pipes, 8eod loss, Roughness coefficient, Culverts.
Identifiers: *Highway drainage, Pipe culverts, Culvert sizing,
Nomogrsphs.

Section VIII defines the functions of drainage culverts, presents design
criteria, establishes the method of flow determination, and sets forth
design formulas, coe fficients~ and procedures for sizing various types of
culverts. It is specified that the quantity of flo~ shall be determined
by the Rational Method or the Unit Itydrograph Method. All designs are to
be based on a 50-year storm frequency. Formulas are specified for
hydraulic computations under various culvert flow depths and various
degrees of submergence at the entrance and inlet. No~ographs are
included for use in simpli~ying computations associated with the
hydraulic design of culverts.

252
REPORT OF COH~ISSION TO INQUIKE INTO ALLEGED NUISANCES IN AUCKLAND
HETROPOLITAN DRAINAGE DISTRI~m

New Zealand House of Repres~n~atlves~ ~965. 32 p.

Descrlpto~: ~Se~age ~reat~ent~ Ev~lu~tlon~
Identifiers: anew Zealand.

This report, on the investigation of nulsances caused by midges and
offensive odors at the Pangere sewage works of the Panukau Sewerage
Scheme, Auckland, deals with the causes of these nuisances, possible
methods of elimination, and the necessity for legislation. Since amch
of the nuisance is attributable to the sewage reaching the werks in a
stale condition, it is recommended that the Orakel combined sewerage
system be cleaned at least once a year, regular sampling be carried out
during periods of low flow, provision be t~ade for the injection of
compressed air at each pumping plant to minimize septic conditions in
the pressure mains, and the inverted siphons be flushed at least once
a ~eek during the dry season. Certain =odiftcations are a~so recommended
at the sewage works, including the covering of prell~tnary aeratto~
and primary sedgmentation tangs, the use of percolating filters to
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regulate the load on the oxidation ponds, s.,i the reduction of reclrcu-
lation of ef£1uent to increase the period of ~edi=entatlon and the
a~ount of sludge digested. In view o£ the Jft~:ressing populatlon, the
design load of the works for a population o! 800,000 will posslblv be
reached by 1986; and since the existing oxi,I=[ion ponds cannot be"
extended economically, Investlga~ions are no,~ssary to determine the
best process lot the extensions. It is proi,,~ed to consider the
rated-sludge process.

URBAN ~ATER RESOURCES RESEARCH; SYSTemATIC ~;TUDY A~D DEVEL~)PI~..N~ O~
LONG - RANGE PL~S, FIRST YEAR REPORT, SEPT~’H~KR, 1968,
ASCE - Urban liydrology Research Council

O~fice of ~ater Resources Research Contract ~o I~-01-OO01-1585. various
paging, 1968.

Descriptions: SRainfall-runoff relatlonshIp~, ~Orbanlzatlon, ~Systea~
analysis, SDralnage engineering, Data col1~’tions, Stor~ runoff, Urban
sociology, Co.unity development.
Identifiers: aUrban hydrology.

The first yesr emphasis ~as on subjects re~,~Iring earlles~ consldera~ion,
such as urban s~or~ drainage. An assessment is given of the Potentials,
liabilities, and available knowledge of ~he ra~nfall-runoff--aater quality
process; and model requlremen~s for process simulation are detailed.
mediate research needs with regard to damagm evaluation are given; ~’nd
the utilization of s~orage to ameliorate fl~dlng is outlined. The prin-
cipal non-hydrologlc aspects of urban water sre listed, and Include ad-
mlnis~ration of works, economics of plannlng and operation, financfn~
of systems. ~ecreatfonal facillcies, plannl~,g and opera~ion, and soclo-
loglcal problems. The report contains ~I appendicess each wi~h tschnical
papers deallng with the appendix subject.

COHI~INED SE~R OVERFLO~ SEMINAR PAPERS; Compllaelon of Technical Papers
and Discussions Presented a~ a Seminar at Ht~Json-Dela~are ~asln
Office, Edison. [/ewJeraey.

Descriptors: ~Overf/o~. ~Conferences. Stor~ runoff, Sewage
~ater pollution control
Ident~iflers: *Comb/ned

This report is a compilation of tvelve papers dealing vith various
aspects of combined se~er overflows, such a~; storage and treatment of
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co~-bined sewage as an alternate to separation, pol~ers for se~er flo~
control~ treat~n~ ~e~hods, ~crostra~n~ng w~th ozona~on and chlorina-
tion of combined sewer overfly.s, a si~ulatlon technique for assessing
¯ to~ and combined sewer ~yste~s. ~nd the ~s~on deep ~unnel plan. ~ch
of the papers ~8 abstracted separately.

2~5
Y~T~R P~SISG ~R STORM RL~O~ FOR N~ NORTH/SO~H KU~’Ay A~ ~IRO~S

~TAPLETON I h~Z~AT ION~
~’right-Mc~ughl~n Engineer~, ~nver, ~lorado

Report~ 1969. glven39top.the13City~g,and~ t~.~unty of Denver, Depart of Public

~scr[ptors: *Sto~ runoff, *Pond~ng, *Airport~, *~tention
¯ Dral~ge, *Drainage engineering, *Drainage progr~, *Runo[~ Pondage
Flo~ control.                                                                       ~

I~nti~ie~: *~nver, ~t~let~ Iate~at~onal ~r~rt, Store ~.

T~Is engineering report is unique because it incorporates ne~ and uncon-
ventional concepts in pls~mlng drainage facilltlea £or re.oval of afore-
rater runoff. The master plan for providing stor~-~ater dralnsge at
Stspleton Airport emphasizes detention and slo~ discharge o~ r~o££
outlet points. Convention~ designs usually embody h~gh discharge rates
¯ t outlets which pro~tes d~stre~ f~o~ng. The drainage of
P~rFort has been complicated by the construction o~ ~ hey h~g~
ne~ run~ay, both of ~h~ch c~b~d to b~ock over~and dr~na~e ~nd d~-
c~rge to Sand Creek. ~n addition, ne~ land development nearby
probability of construct~ another runway ~urther co~pl~c~te~ the
dr~n~ prob~. ~e engL~e~ pr~e the de~op~nt o~
tr~ed over~d f~ p~ ~ ~ ~ ~s]es ~d gr~s-~lned ~en
on f~st grades to convey ~noff s~]y to existing and proposed
t~on ponds and out~ets. ~ft~ ~nd~ng is reco~ended for n~
pro~sed on ~ near the ~ort. Undersized sto~ sewers ~r~
ded to force over~d f~ dur~g ~ntense sto~thereby reduc~n~
c~rge rates and d~stre~ ~.

~right-Hc~ughl~n Engineers. ~nve~. ~1o

Vols I and II, ~r 1969.

~scrtptors: ~ainage ~gtneert~, ~sign crtterta~ ~Drainage pr~
srm. *Drainage practices, ~S~o~ ~off, ~Surface draina~e,
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drains. *Flood control. Ralnfa11-runoff relatlonshlps, Hydrology.
l~draulic structures. Nater law, Ad=inistration. Natershed management.
~ydraullcs, Intakes, Open channels. Storage, Culverts. Drainage systems.
Identifiers: *Denver. *Storm drainage policy, Street drainage, Curb
¯nd gutter design.

The m~nu~l was wrlrten to suggest techniques, methodology, and gulde]ines
to facilitate the implementation of a new and more thorough approach to
storm drainage problems in Hetropolitan Denver. The authors rec~ent
adcptlon of the ma1~u;tl by government agencies in Hetropolitan Denver.
an~ ~hn~ the D~’~\’er Kcgional Council c~ Governments provide coordinate
drainage activities. The £ollo~ing eight chapters are a revle~ of the
most comprehensive treatment o£ urban storm drainage design criteria
available.

DRAINAGE POLICY. (Ob~TER 1)
~right-McI~ughlin Engineers. Denver.

In: ~r~n Stot~ Drinage Cr~teri, Manual. ~o1 1. Mar 1969. 5, p.

Descriptors: *Design cr~terla0 *~ater pollcy~ *Drainage progr~,
¯ Drainage practices, *Drainage engineering. *Storm runoff, sNatershed
m~x~agement, *Flood control, Design ~t~dard~, Flood pl~tns, Design
storm. Storage, Natersheds (b~slns), Surface runoff, Dralr~ge,
Surface drainage, Draln~ge systems, Drainage water, ~ydrology~
Ponding. Rational ~ormula,
Identifiers: *Denver~ *S~orm dr~Ina~ ~oIi~7.

This chapter recommends the ~u~optlon of this manual by government asen-
ties. Storm drainage is presented
demanding planning and in~egratlon on a regional basis. A set o~ policy
s~atements, based upon underl~Ing principles, technical crl[erla, and
data is recommended to provide direction for planning, providing, and
operating draln~e ~acilltles. These statements call for the initiation
o~ flood plain m~**agement programs and a program for collecting snd
analyzing storm~ater runoff and flood data. Stormwater drainage master
plans, based upon the criteria in this manual and consistent ~ith the
comprehensive plan, are encouraged for adoption by each urbsnlzed drain-
age basin. Coordination by the Denver Regional Council of Governments
is suggested. The report includes reco~ndatlons for participation by
governmental units in the National Flood Insurance Act of 1968. Design
criteria dlscussrd relate to storm £requency. initial and major drainage
system considerations, natural dralnage-~aays, ~ater quality control, and
runoff computation. Emphasis £s placed upon coordlnat£ng drainage plan-
ning with transportation and open space plann!uag.
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258
SLUrRy OF COLORAI~3 DRAINAGE, (CHAPTER 2), ARD PLAN~ING (~TER 3),

V~rlgh~-~ughl~n Engineers, Denver, ~o

In: Urban Sto~ Dralnage Criteria ~nual. Vo~ I. Wrlght-Hc~ughlln
0Engtnccr~, ~r ~969. 43 p.

Descript~rs: *Water law, *Legal aspects. *~g~slatlon. *Natural flow
Ldoctrln~,, *Adminlstra~ion, *Watershed management, *Flood routlngt *Water

resour,.~.~ planntnR, ~R/parian rights, Water rights, Judicial decfmfonm,
Obs~ru~-~i~,na to flow, Drainage program~, Flood control.
Identifiers: ~n~.

Chap~.r 2 present~ the respon~ibilitie~ and legal Ifabilltle~ of munlci-

2
oalitie, relating to p1~InR, c~structlne, ooera~InR, ~in~nfng, ~d
repaiti~g drmf~ge ~rovement~. ~e impor~mce of obtmlnlng ml~
pertincut facts rand developing m plan befo~ Ini~ImtfnR m pro~ed
imptove~.nt i~ m~reamed. ~alcipali~le8 proceeding In ~hl~ ~n~t
cm b~ ~l~ti~ly ~ured of no legal mplicatlon~ ~d shoed be
~le ~o ~e ~y of me~al d/fferen~ me~ ~o finance prop~ fmp~o~-
~ntm. Specific legal mctlon8 are cited ~d b~lefed. ~mpte~ 3 ci~e~
d~n~ge oy~ ~ being m~mymt~ of ~he ~otal u~n ~ym~, affecting
o~derly graph ~d developing. PImnnin8 ~hould fnclud~ co~Ide~m~iom
of m~l~iple-me~ rand additional beneflt~ ~i~ ~ ~ult from well plm-
ned drainage ~y~te~. E~h~im i~ plmced u~n adopting pl~ ~i~ fnco~

fnc~ d~Inmge ~age~nt ~u~em, ~er plmnning, fl~d pl~in pIannfns,

sp~ce. ~d plying md slzlng s~om s~er system,

KAINFALL FOR THE DENVER KEGION, (CHAPTER 4), AND RUNOFF (CHAPTER 5),
Wrlght-McL~ughlln Engineers, Denver, Coio

In: Urban Storm Dr~InaRe Criteria ~anual, Vol I, Wrlght-HcL~ughlln
Engineers, Ma~ 1969. 77 p.

Descriptors: *R~infall, *Runoff, *Rainfall disposition, *Rainfall in-
tensity, *Hydrology, *Rainfall-runoff relationships, *Storm runoff,
*Design criteria, *Drainage engineering, Design storm, Duration curves,
Hydrograph analysis, Unit hydrograph, Katlonal formula, Flood forecast-
ing, Frequency analysis.
Identifiers: *Denver.
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The chapter on ’Ralnfall~ suggests a rainfall analysls technique slmilar

V
to that employed by the U.S. Weather Bureau. The chapter includes
several key ralnfall-frequency maps making it possible to determine
any co~blnation of return-perlod from one to 100 years and durations

0
fr~s~ S minutes to 24 hours. Chapter 5 describes in detail the following
three ~ethod.s of calculating runoff applicable to Metropolitan Denver:
(I) Rational ~thod, for sewers draining areas less than 200 acres;

L
(2) Colorado Unit Hydrograph Procedure, for sewers draining basins
in excess of 200 acres; and (3) Statistical Analysis, for stream~ upon
which future urbanization will have little effect on runoff inflow.
Two statistical ~ethods are Illustrated: (1) Log-Pearson Type
and (2) Index Flood. Flood Plain Information Reports, prepared by the
Corps of Engineers for delimiting flood hazard areas and sires sur-
face profiles, are cited. Users are urged to allow for anticipated
urbanization.

260 2
STORM SEWERS (CHAPTER 6); S~EETS b2CD INTERSECTIONS (CfL~ER 7); AND
STO~H~dATER INLETS (C[L~PTER
Wright-McLaughlin Engineers, Denver, Colo

In: Urban Storm Drainage Criteria Manual, Vol 1, Wright-McLaughlin
Engineers, l~r 1969. 252 p.

Descriptors: aStorm drains, ~Drainage system~, tDesign criteria,
tHydraulic design, ~Intakes, Design standards, Surface drainage.
Identifiers: ~Street drainage, ~Street design criteria, *Stormwater
inlets, Curb ~nd gutter design, Storm ~ew~r~.

The chapter on ’Storm Sewers~ presents criteria intended for use by engi-
neers in designing systems of storm sewers for collecting and conveying
stormwater runoff to points of discharge in the major drainage system,
including conduits, channels, inlets, bends, Junctions, manholes, outlets,
pressure systems, and the related hydrologic aspects of rainfall and
runoff. Chapter 7 presents criteria and suggested procedures and stand-
ards for street design. Drainage design of streets is approached from
the standpoint of providing systems to drain streets and, secondarlly,
using streets as integral parts of local drainage systems. Chapter 8
discusses the various types of inlet devices used for providing openings
to drain stormwater fro,. streets into sewers. Design criteria and inlet
capacity graphs are treated in detail. Several examples of typical de-
signs of storm sewers, streets, and stormwater inlets are presented.

261
PILOT PLANNING ST~rl)y FOR AREA WIDE STORM DRAIblAGE PLANNII~,
Wrlght-McLaughlln Engineers, Denver, Colo

Pilot Planning Study for Area Wide Storm Drainage Planning, Vol IS,
April 1969. ~6 p.
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Descriptors: *P1annlng, *Water management (applled). *Flood control,
*Drainage, Dralnage systems, Flood plain zoning, Hethodology, Estlma~ed

V
costs, Legal aspects, Hultlple-purpose projects, Regional ¯nalysls,
HYdrograph analysis, Unit hydrograph, Detention reservoirs, Channels,
Conduits.

OIdentifiers: *Boulder, Colorado, *North Boulder, Colorado, SEnvlroo-
m~ntal design.

This pilot planning study Includes: (1) the development of a methodol-                        L

o~. for the preparation of an ¯re¯ wide stor~n drainage plan, (2) a study
of alternate solutions to the North Boulder. Colorado major drainage
probl~.m~. (3) preparation of stor~ drainage a~aster plans for five lgorth

Bculd..r water-ways, and (4) development of a financing strategy and ¯                              ]
practical test of the recently completed ~rban Stor~a Drainage Criteria
H.anual. Sorth Boulder was chosen as a pilot study because it represen-
ted ~ost of the urban drainage problems found in the Denver region and

2because it had no flood plain management prograa, policy, or regulation
ordinances. Field and office studies to develop all practical alter-
nates and to study these ¯Item¯tea using ¯ qualified environ~ental
design team approach defined the problea. Econoaics, co=prehenslve
plans and programs of the city and county, open space needs, greenbelt
requirements, and legal aspects of urban storm drainage were all taken
into consideration ~hen evaluating alternates. A detailed dlscusstou
of the ~olorado Orban 8ydrograph Procedure, which was used in deterain-
lng flood magnitudes was given. The report is contained in two vohmes:
Volu~o one contains the text of the report and Volume two contains thirty
det~tl~d drying, o~ the proposed WonderLand Creek Dralna~s.

262
LANCASHIRE RIVER AUTHORITY. FZRST ~ SECOND ANh~AL REPORTS
PERIOD 15TH OCTOBER 1964 TO 31ST MARCH 1966 AND THE YEAR ElCDED 315T
~Lt-Re8 1967,

Descriptors: *Water quality, *Water pollution sources, *Water pollution
control, *Standards, *Stor~ runoff, *Design, Effluents, Estuaries,
Evaluation.
Identifiers: Store sewage.

The Lancashire River Authority has ~aken over the functions of th~
former Lancashire River l~oard in regard to land drainage, fisheries,
and pollutlon prevention; and it also exercises new functions relatlng
to the conservation and management of water resources. Th~ annual
reports contain sections on all these aspects of the work, and tabulated
analytlcal data are appended for various rivers. In the first report,
a s~u~aary is given og the features influencing the quality of wa~er in
flyers and streams in the area. A map has been prepared indicating the
general level of water quality in the various streams. The sources of
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pollutlon and re~edlal action are outllned. Standards for sewage ef-
fluents are based on those of the Reyal Co~=tssion except in a few

V
cases where ~ore stringent or extended standards are necessary owing to
local conditicns, h~erever possible, per=isslon is given for discharge

O

of storr~-sewage flows in excess of 3 times the normal flow receiving
cc=plete treat=ent, with no limitation on BOD and a relaxed standard of
IO0 =g per litre for suspended solids. L’nder certain circumstances

L
slot= flows exceeding about 300 gal per head per day may also be dis-
charged after removal of coarse solids. The Authority encourages dis-
charge of trade effluents to the sewers, but where this. is impossible
the standards applied are similar to those for sewage effluents. Die-
charge of effluents to underground strata is discouraged owing to the
possibility ot contamination of ground water; however, this Is not con-
sidered to include the disposal of smull volumes of sewage effluent via
subsurface soak~way systems and this m~tl~od of disposal is advocated

2
wherever practicable. Preliminary ~ork has been undertaken on the water
de~nds and resources og the area, and a hydrometrlc scheme has been
prepared. As an alternative to the Horecambe bay barrage, it has been
suggested that small barrages be constructed at Arnslde on the Kent
estuary and Greenodd on the Leven estuary. Consideration is being given
to the e~tablishment of minimal acceptable flows for the Inland waters
and suitable data are being collected. A technical note is appended to
the second report, describing the operation of dissolved-oxygen recorder
on the River Calder at Whalley. Information was obtained showing the
effects of climatic and storm conditions on the dissolved-oxygen concen-
tration in the river. Although the dissolved-oxygen concentration Is
usually above 75 per cent saturation, it decreases while the Initial
wave of storm runoff Is passing downstream. In the absence o~ an
creased runoff from the Rlbble catchment to compensate, conditions harm-
£ul to atgratory fish might occur in the Rlbble below the Calder conflu-

~ATER RESEARCH: MAJOR RESEARCH PROBLEMS IN HYDROLL)GY AND ENGINEERING,

~llliam Ackermann
The Johns Hopkins Press, Baltimore, Igaryland, pp ~95-501, 1966. 11 ref.

Descriptors: *Information retrieval, *P1annlng, aNarer resources,
Engineering geo~ogy~ Dams.

¯ Identifiers: ~Nater resources information, Urban hydrology.

¯ Sources of information on water resources problems in general are dis-
cussed, such as government: publications and publications cf activities
of professional organizations like the American Geophysical Union. Re-
search problems on hydrology and engineering cited as needing special
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attention are: river forecasting for water resource ~anagement, urban
hydrology) the engineering and geology of da~s, evaporation and trans-
plratlon, and prime water resources. (See abstract number 292).

26~
LAKE COUNTY ADOPTS CLEAN ~E POLIO)

R. E. ~der~on
~ater Sevage ~orks. Vol 115. No 11) pp ~12~15) Nov ~968.

Descriptors: *Sevage effluents) ~Sevage treatment) *~ater pollution
control. Hydraulic~.

Identifiers: ~Lake ~ty) I~linois) *Sto~ sewage)

Effluents from ~e~age works of the North Shore Sanitary Dl~tr~ct)
County. Illinois) rill be discharged into the De~ Plaines ~fver in~tead
of into Lake Hichigan. thus reducing pollution of the lake. Tho~e
~orks giving primary treatment only ~11 be abandoned) and their service~
absorbed in expansion program~ of other vorks. The capacity for ~to~
¯ evage flovs ~ to be increased. ~o t~t ~to~ ~e~age rill not enter the
lake but ~ill be p~ped to vork~ for treatment after ~he

265
A STOR~ DRAINAGE Ah~ OPEN SPACE HASTER PLA~ FOR RAHILTON COUNT~, OHIO,
Ha~Iton County, Ohio Reglonal P~ann~ng Co~iaslon
Ralph G.
Urban P1annlng Pto~ect, Ohio, P-~3, Dec 1966. 77 p. 13 fig, 2 plates,

~scr~ptors: *Drainage syst~s, Sto~ runoff. S~ers. Urbanization,
Surface r~off.
Identifiers: ~Ham~l~on ~un~y, ~o.

A p~a~ng s~udy o~ H~1~on ~y, ~io ~h~ pr~d~
venco~ ~d ~oca~ion of a~ s~. cu~r~s. ~d b~dges ha~ng drainage
a~ grea~er ~han 300 acres Is presented.
~t~cs o~ ~he dra£nage s~c~ures and ~he In~e~enlng rea~es of their
s~re~s are given. A me~hod is developed for de~e~In£ng f~ood f}~s.
F~ow quan~i~tes ~o be cons£dered ~or design purposes are es~ab~shed~
as ~e~ as ind£cac~ons for £mprovemen~ of Inadequate
prov~dee accurate Info~£on abou~ presen~ and future f~ood hazards,
~he~r ~oca~on and ex~en~; ~he erosion and
space needs. Provided are sugges~ion~ for subd~v£slon rego~at~ons for
~he ea~ng ~d enforc£ng of pro~ec~ive ~asures. ~de~ine~ ~or ~e~-
Is~a~on necessa~ ~or ~Ing ou~ ~y pla~ selected by de~s~on
~kers are ~upp~ed. Sugges~o~ for ~he f~nanc£ng and adm~n£scer£~
o~ public £mprovemen~ progr~ are a~so ~de.
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A LONG-TE~M PLAIN FOR SE~RAGE DEVELOPMENT IN THE JOHANNESBURG REGION,

V. Bolitho
Water Pollution Control, Vol 69, No I, pp 79-91, 1970.

Descriptors: *Waste water treatment, Water resources, (~erflow, Hydro-
logy.
Identifiers: *Sewer hydraulics, Outfall sewers, Storm sewage, Coa~lned
sewers, Johannesburg, South Africa.

The present-day Johannesburg waste water scheme is described along with
lot~g-term planning needs for expansion of water resources systems. Pop-
elation forecasts are used In considering water usage and tta effect on
sewer flows. Present problems o~ outfall sewer designs are discussed
including the Imperfect separation of storm and sewage flows and the
obsolence of outfall sewers due to overload from combined sewage and
storm overflows. The capacity of existing treatment works is also
considered as well as developments In treatment technology and recommeno
datlons for the enlargement of sewers to meet future demands. Flnancgal
implications of the development plans are Included.

267
THE COST OF SEWAGE TKEATHFJ~,

R. H. Bradley and Peter C. G.
~ater Pollution Control, Vol 68, No ~, pp 368-~02, Jul 1969.

Descriptors: aCosts, *Sewage t~at~nt. C~t
Identifiers: *S~er hydraulics, Great BritOn.

A detailed report on capital ~d operational costs with data ~or 79
~rka situated in areas ot England. Scotland, and Wala~, all of which
were comlssloned attar 1952, t~ presented. Graphs of coats in relation
to specific problems ar~ aho~ aa well a~ cost analyst~ charts. $o~
works had a record of the total ~low entering the works In various
periods, but gew were able to differentiate between the flows receiving
full treatment and those diverted to sto~ treatment. ~cauae
lack of reliable ~ data, operating cost data ta presented on
population

268
FIN~CI~ CONSTRU~ION OF A ~OR D~INAGE ~ROV~,

Peter M. Callthan
Public Works, Vol 100, No 6, pp 105-106, d~ 1969.
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Descriptors: *Storm runoff. ~Construction costs Dralnage systems,
California. ’
Idenclflers: Drainage Improvements

Rohnert Park, Sonoma County. and the Sonoma County Flood Control District
have developed a new ~ethod of financing ~or drainage channel.
One channel, vhlch served as a ~jor drainage facility to acc~date
~to~ ~lo~s from the anticipated high density development area, could
not be i~proved because of costs. A policy requ~ring ~and developers
to lnprove all ~Jor drainage ~ays was adopted and the proble,
¯olved. A large drainage area plan is d~scussed along ~ith probl~
of ~lnancing its improve~nts.

269
ON ~ATER POLL~ION ~h~ROL

Thomas R. Camp
Eng Neus-Record, Vol lgl. ~ 7, pp 22-23, Feb 12, 1970.

~scriptors: ~Pollutlon ,b,te~nt. *Regulation, Sto~ drains, S~er
sep~ration.
Identifiers: ~Constr~tt~ grants, *~ined s~ers, ~Vl~o~nt.

~e author criticizes the ~’s ne~ policy of refusing construction
grants for projects that provide less than 85~ re~val of f~ve~ay ~D,
because th~s require~nt does no~ cover the oxygen demand of
(derived fr~ h~n urine) or of combined se~ec overf~o~. ~s ~licy
~ould eltmtnate atd to ~s~ c~untt~es since many areas h~ve �~b~ned
se~er overfIo~s. B~g �~tes are cited as having the ~ors~ ~ter ~llut~on
problems because they utiI~ze sto~ dratns as combined se~ers~ and street
congestion hinders se~er separation. Chicago’s aI~ernate solution of
underground deep rock storage ~unnels for sewage ~s described ~nd praised.
~e follo~ng reco~endat~ons are ~de ~ards ~chieving po}lulton
abatement: (1) sut~r~za~on for gran~s-in-aid to solve combined s~er
problems; (2) mandatory hea~ chlorination of sanitary sewage; (3) water
pollution control authorities ~o ~nage watersheds; and (6)
pr~tlon of further legls~a~ion required to car~ ou~ the a~ve

270

Roberl J. Coughlln, Jo~ C. ~ne, ~nJ~in H. Stevens, and ~n
Strong
Pennsylvania Univ. Ins~ for ~viro~en~al S~udles, ~t
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Descriptors: *Urbanization, *Dralnage s3’ster~, *Lan~ use, ~,’ater re~.
sources development, Storm ru~.~ff, Real property, Le~slation.
l~entlflers: ~Conservatlon ease~’~ents, Brandv~.Ine, Pennsylvania, Chester
~ty, Pennsylvania.

~e Plan ~s a propossl for the wise use of ~he water and land resources
of ~he Upper Zas{ Braz~ch oi Brand)~-inc Creek, Chester Co., Pa. T~e Plan
was developed for the Chester Co. ~’d{er R~’sources Authority by the Insti-
tute for Envlron~ental Stug~es, U~:v~’rs~ty of Penna; ~glonal Science
Research Inst.; Untied S~a~es ~e1~Ic.~1 Survey; and thelr con~ult~nt~.
The aim o£ ~he Plan is to prev~nl get~’rloratlon of ~he ~a~er re~ourceg
and thus ~o retaln ~he a=en~ies o~ r~’l:~ted land when urbanization occurs
~ lhe Brandywine va~ershcd. ~e Plan reco~ends 3 type~ of ac~lon; pub-
I~c purchase of conservation ease~t.nts or o~her less than fee gnteres&s
on flood plains, slrea~ a~d s~ale buffers, steep ~1opes, ~nd forests; devel-
op~en~ and adoption of deta~led va~er supply and ~age disposal p1~s In
advance of urbanlza{ion; and enact~n{ ~ strong local regulations
erosion and 8~orm runolf control.

271
WATER ~S~CH: SOME OBSERV~?IO~S OS ~INF~L ~

~o~n H. Crawford
The John~ Hopkln~ Pre~m, ~1{i~re ~ryl~nd, pp 343-3~3, 1966. I0 fig,
5 ref.                                     ’

~crlp~or~: ~Runofl, ~Runoff ~oreca~&ing, ~inf~11-runoff rel~tlonmhlp~,
Synthe{Ic hydrology, Vol~{rlc analy~Im.
Iden~iI1erm: ~Vo1~-time dl~rlbutlon,

~1~ paper’m purpose lm to e~laln the complex proce~em lnvolved
~ndlng ~he vol~e and t~me distribution o~ runoff; tvo [actor~ basic
~o the B~udy o~ ~he raln~all-runo~ tela~tonehlp, I1luetratlon~
role o~ variou~ baelc hydrologic proce~ee are made using dlgltal
¯ le modele (SCand~ord ~atetshed H~e1 IV), A eche~tlc description
uatershed, presented In the ~lrst ~ectlon~ provtdee background ~or con-
cep~ and Lerms uhlch ~o1~. ~e ~econd ~ectlon diecue~e~ vol~ of
runoff, and ~he thlrd 11~us~rate~ ~l~ln8 and runo[[ distribution. ~e
conclusion co~en~s on educatlo~ In the reeponee of vater~hede ~o rain-
fall and on the application of syn~heele ~ethods o~ lnvee~lgatlon to
rater ceeources ~udle~ in general. (See abstract n~ber 292)

272                                                                     -

~vld R. Davdy
J Hydraulics Div, ~ Soc Ctvtl Engrs, Vol 93, No HY6, pp 235-245 ~v 1967.

~scriptors: *Sedi~nt yield ~ainage effects, ~rpholo~,

Identifiers: Sedimentat~on
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The two types of sedimentation data are associated with: l) gross draln,-
age basin sediment yield; and, 2) time variability of sediment yield.For
a given basin, the greater the forested area the s~aller the sediment
yield, and the effects o[ urbanization ~ay influence the base condition
of a given area. Geomorphic changes ~ay be induced by the increased
variability of flo~ caused by urbanization and highway construction.

2~3
FEDERAL CKA_~S FOR H~¾1CIPAL NASTE TREAT~EN~--TEE NEED FOR POLICY CHANGE,

James R. Ellis
d Nater Pollution Control Fed, VoI 42, No 5. Par~ 1, pp 679~84,
1970. I ~ab. 2 ref.

~scriptor~: ~Separatlon technlq~s, ~Grants, ~Pollu~lon abate~nt,
~er~l~.
Idencl~ler$: ~Aba~e~n~ ~acili[le~, ~Comblned ~r~ ~Pollcy change.

The article clte~ ~he ~ederal ~ove~ent~$ neglect of big cl~’~
pollu~lon aba~emen~ need~. Reco~nded are federal gran[~ for construc-
tion of c~blned ~ewer over{low ~ba[emen~ faclll~ie~, since ~hi~ pollu-
~lon problem I~ no~ ~olved ~y in~llatlon of wa~ewa~er
plan~. Either sewer Jepara~lon or Jto~fl~ $[orage i~ needed be~or~
~rea~n~, and ~uch pro~ect~ are not n~ eligible ~or ~eder~1 gran[$.
O~her ~u~Res~lon~ Include: (I) authorizati~ of Incentive grants for
new big-ci~ pro~ec~ until reclpien~ ~eceive ~he level of feder~l
Juppor~ ~hey deserved ~ince 1956; (2) ~klng federal gr~n~ co~i~tment$
reliable a~d adequate a~ ~o dollar~ (3) strengthening ~he ~rket for
local bondg by renouncing abortive effor~ ~o lax municipal ~ond$~
(~) imple~n~atlon of regulatory ~andatd~ encouraging ~ to correct
their ~rs~ p~oble~ and ~o achieve ~he ~s~ ~llutlon aba~e~n[
each federal and local ~ax ~ollar~ and (5) encouraging local
service by offering a ~ede~al gran~ incentlve~ bu~ prohibi~ an indu$~
fr~ de~ro~ing an~ ~e~ ~o~ ~

ON N ~NCN OF ~IClP~ SE~GE ~S~,

I~ For~ 66/i, pp 1-23,

~scriptors: ~Sewage treatment, *~sts, *Drai~ge $yst~ ~Equlpment~
~si~.

~e authcr deals with various proble~ ~ich are ~ncountered in the
design ~d o~ration of sewage ~rk$ for local co.unities. Particular
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reference is given to the cost of drainage systems and mechanical
treaSonS plants, th~ control of storm sewage overflows, the operation
of screens, detritus, sedimentation and hi.us tanks, and the advantages
of percolating filters and activated-sludge plants.

275
STATUS ~ PROPOSED CONTROL OF POLLUTION IN BOSTON HARBOR A~ ITS
TRIBUTARIES ,

dohn d. Flaherty
d Boston Soc Civil Eng, Vol 55, No ~, pp 221-230, Oct 1968.

Descriptors: tPollutlon abatement Sewerage, Discharge,
Storm runoff.
Identifiers: *Boston, Separate syste=, Deep tunnel plan, Combined

Stortm~ater overflows from combined sewerage systems and from industrial
vastes is the principal cause of river pollution in the Boston ares.
About 100 outlets Into the Harbor and its tributaries are affected by
goston storm overflows and combined sewer discharges from neighboring
communities. Four principal alternative methods of pollution abatement
for the area are: l) complete separation of all sanitary sewerag~ and
storm drainage systems, 2) construction of chlorination detention tanks,
3) construction of surface holding tanks~ and 4) implementation of
deep tunnel plan. Engineers recomend the construction of sanitary
sewers and storm conduits vherever existing principal design flows or
runoff from IS-year frequency design rainstorms. The governmental
agencies responsible for POllution control, as ~ell as various
and approaches to alleviation and abatement methods are listed. Results
indicated that the most Positive method of collecting and disposing
overflows of mixed sewage and stonm~ater ia the deep tunnel plan.

2~6
R~TER ~ESEARCH: l~dOR RESEARCH PROBLEHS IN ~AI~& QUALITY,

Ernest F.
debris ltopkins Press, ~tlti~ore, I~aryl~nd, pp ~9-~93, 1966.
ref.

Descriptors: t~/ater pollution, *~ater quality~ *Pollutants, ~ater
quality control, Research and development.
Identifiers: ~Urban drslnage.

This section describes the nature of pollutlon, some dimensions on
quality, the current status of water renovation, and research needs.
Conslderab~e background information is provided. Types of pollutlon
discussed are: disease-causlng POllutlon, and conservative and non-
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conservative pollution, Factors which influence water quality are
examined, namely: usage, natural pollution, agricultural and urban
drainage, waste-solids disp,,sal practices, recreation, and certain
political implementations. The ~ollowing are areas related to water
quality which need the ~.,st research: improvement of treatment processes,
translation of theory to dPsi£n, optimization of water quality m~nagement,
development of s[re~ u~e criteria, groundwater quality management, and
l~provemen~ o~ ~rlne dlsposal systems. (See abstract n~ber 292).

277
ARCTIC HE~TED PIPE WATER ~ NASTE NATER SYSTI~S,

J. W. Gralnge
Water Res. Vol 3, No 1, pp 47-71, Jan 1969.

Descriptors: tSanltarY engineering, tSewerage, Pipes.
Identifiers: tCanada.

Sanitation problems of communities in Northern Canada are discussed, and
some environmental conditions are evaluated. Improvements in sanitation
in small Canadian communities by providing piped water and sewage ser-
vices have been proposed. T~o original, relatively inexpensive, all-
weather systems auitakle where pipes may not be buried on account of
soil conditions are described. Ideas and suggestions for planning water
and sewerage systems srs |lyon.

278
DRAINAGE OF ROADS AHD PAVED SUIU~ACF..S,

Inat Public Health Engrs, Vol 69, Part 2, pp 122-141, Apt 1970.

Descriptors: tRalnfalI intensity, tStorm drains, Hydraulic design, Roads.
Identifiers: *Stor~water inlets.

Factor~ to be considered in designing stormwater inlets for roads are
discussed utilizing hydraulic requirements rather than a purely empirical
vietrpoint. Rainfall intensity is one deter~ining factor since, theoreti-
cally, rainfall intensity is a function of the area to be drained. The
intensity of rainfall and the period for which it lasts varies across
the country, and therefore, this factor must be carefully evaluated before
designing stor~water inlets.
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279
WATER SUPPLY AND WASTE DISPOSAL,

W. A. Hardenbergh and Edward B. Rodle
International Textbook ¢~mpany, Scranton, Pa., 1960. 5].3 p.

D~scrlptors: *Water supply, *Naste disposal, *Sanitary engineering,
*Design, *Operations, ~Ind~strlal wastes, ~Nater

This volttme presents the theory nnd practices relating to the Interre-
latlonshlp between the basic problems of water supply and waste disposal.
Th~ authors provide an integrated treatment of the fundamentals common
both of these areas of sanitary engineering. Dc~ailed are the design and
operation of systems for water supply and waste disposal. Problems in
water supply caused by over-populatlon and expansion plus unusual disposal
dilemma created by increased amounts of industrial ~asre products are
described, and some solutions are proposed. The first nine chapters
concern basic principles of water s~pply and waste disposal
water use and sewerage volu~e, piping for water and sewage system*, sad
the collection and storage of water. The last fourteen chapters relate
to either problems or solutions such as: ~ater treatment by screening and
sedimentation; control of corrosiveness, taste, and odor; sludge treatment
and disposal; filtration and d£slnfection o~ ~ater; removal of dls~olved
minerals from water; ~he activated sludge process; and pr~ry and
secondary sewage

280
WATER SUPPLY AND NASTE DISPOSAL - CHAPTER i - THE NATER-SE~AGE

W. A. Rardenbergh and Edward ~. Rod~
International Textbook Company. Scranton. Ps.. pp l-7. 1960
6 re~.                                                              ¯

Descriptors: *Water supply~ *Sewage disposal, *Storm drains~ ~Se~age
treatment, *Water treatment, Separation techniques.
Identifiers: *Storm sewers.

This chapter enumerates the ~uncttons of water supply and sewage disposal
systems and discusses terminology, financing, and other elements of each
system. A section on storm drainage reco~nends the provision of separate
sewage and srormwater systems when sewage treatment is required. General
in~ormatlon on water and sewage treatment is also included in this
chapter. (See abstract number 279).
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~ATER SL?PLY A.~ WASTE DISPOSAL - CI4.APTER 2 - QU~ITY OF ~ATER FR~
RAINFALL,

W. A. Hardenbergh and Edward,
International Textbook Co=pany, Scranton,
6 tab, ll ref.

Descriptors: *Rainfall. *Snowfall, ~Runoff, *Strea~flow, ~Measuremeot,
*Water yield, *Surface waters. IWater quality, *P, alnfall disposition,
*St~r= drains, *Design, *R~tlonal formula, *Runoff forecasting. Ground-
water, Percolation, Evaporation. Absorption.

The first three sections of this chapter involve rainfall and snowfall,
rain measurement, and rain making.
~ethod for ~easurlnR strea~flow. Other sections discuss the estlmatlon
of watershed yield, empirical formulas for runoff of water supply,
an investlga~ion of the source for yield, and the quality of surface
water. Ralnfall-runoff proportions, along with rainfall rate and
duration, are c~ted as i~portant criteria for designing storm dralna~e
facilities. Techniques for computing these three elements are given
including the Rational Method and the ~urkll Zelger empirical formula
for determining runoff. Other topics treated in the chapter include:
percolation and absorption,, evaporation, and groundwater. (See abstrac~
ntmber 279).

282
WATER S~PLY AND WASTE DISPOSAL - L’RA~ 4 - h~rDRAITLICS OF WATER AND
SEWAGE CONDUITS,

W. A. l~srdenbergh and Edward ~. Rodle
Interu~tlonal Textbook Company,
3 fig, 2 ref.

Deacrlplors: ~Plpe flow,
Iden~lfiers: ~$ewer hydraulics.

General formulas describing the flow of water In pipes are used to
coapule pipe sizes. Such formulas and other aspects of flow in wa~er
pipes are presented in this chapter. Flow in sewers is described
specifically wi~h reference to ~he Manning Formula and o~her formulas.
Additional topics discussed are:
the design of full and partly filled sewers excluding circular sewers.
(See abs~rac~ number 279).
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283
WATER SUPPLY ANI) WASTE DISPOSAL - CI~ER 5 - PIPING FOR WATER A~D SEWER
SYSTL-MS.

OW. A. Hardenbergh and Edward B. Rodie
International Textbook Company, Scranton, Pa., pp 73-98, 1960. 22 fig,

L
3 tab, I0 ref.

Descriptors: =Water supply, =Construction, =Con~truction
*Sewers, Design. P~ping systems (mechanical).
Identifiers: Pipe construction.

1Requirements for the construction of water supply and sewer plpes are
listed, and descriptions of the most coaroonly-used ~terials are included. 2Cast-iron, asbestos-cement, concrete, and steel are discussed tn terms
of their use in water supply pipe construction. Vitrified-clay, concrete,
and asbestos-cement are described for sewer pipes. Other topics tn this
chapter are: service pipes, electrolysis, water hammer, the thickness of
m~tal pipe, appurtenances for water systeam (valves, ~ters, hydrants)
and for sewers (manholes, drop manholes, inlets, catch basins, flush
tanks, diverting weirs, inverted siphons, and outlets), Junctions of
large sewers, loads on pipes in trenches, and the testing of sewer pips
strength. (See abstract number 279).

284
WATER SUPPLY A~h’D WASTE DISPOSAL - CHAPTER 8 - COLLECTION A]q~ TR~SPORTATION
OF SEWAGE,

W. A. 8ardenbergh and Edward B. Rodie
International Textbook Company, Scranton, Pa., pp 161-19Oj 1960. 3 tab,
8 fig, 4 ref.

Descriptors: =Sewerage, =Sewers, *Storm drains, =Design standards,
=Specifications, Runoff, Time of concentration, Construction, Measurement.
Identifiers: =Storm sewers, *Ca~aclty, Combined sewers, Curved sewers.

Subjects discussed in this chapter include: the layout of s sewerage
system, the position of the sewer in the street, the procedure for
establishing layout, and the design of sanitary sewers. Also described
is the design of a storm drainage system including information of the
inlet time or time of concentration, runoff, sizes and gradieats of
storm sewers, and inlet capacity. Combined sewers, noted to be rarely-
built, follow the same design as that for stor~ sewers although their
shape may be modified. Sewer construction, infiltration measurement,
records, and curved sewers are additional topics explored.. (See abstract
nu~Oer 279).
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285
TARGET DATES FOR SECOndARY TREA~h~ ~ STORP~WATER SEPARATION ON LOWER
MISSOURI AND MISSISSIPPI RIVERS,

Glen J. Hopkins
Paper presented at the annual meeting of the Missouri Water Pollution
Control Association, Jefferson City, Missouri, February 23, 1970.

Descriptors: *Water pollution sources, *Pollution abatement, Missouri
River, *Mississippi River, *Surface runoff, Water pollution, Sewage
treatment, Separation techniques, Overflow.
Identifiers: *Agricultural land runoff, Combined s~wers.

The author discusses sources sad effects of pollution in the lower
Missouri and Mississippi Rivers, and explains his reasons for opposing
secondary treatment and storm sewer separation for thla area. He states
that sufficient pollutlon abatement has already taken place in these
rivers and that co~unltles need not waste tax dollars supporting federal
grants for further pollution prevention facilities. According to Mr.
Hopkins, the Missouri River can aaslmilate wastes properly with the
treatment that is presently offered. He also asserts that sewered wastes,
municipal and industrial, and combined sewer overflows cause far less
pollution to the rivers than does surface runoff from agricultural lands
upstream. ~ost of aewer separation for this area is estimated to exceed
$2~0 million.

286
BUILDING PLANS ~ A BASIS FOR THE DESIGN OF WATER AND SEWAGE WORKS,

E. Hornig
Gas Wasserfach (GAWFAN)~ Vol 107m pp 32-36~ 1966,

Descriptors; aPlannin~, ~l~ydraullc eniinaerin~.
ldentiflars:

The federal German building plan of 1960 can also be applied to hydraulic
engineering. The number of future inhabitants per 103 sq. ~. for to~n
and country planning is calculated by statistical analyses end also
represents an overall basis for the future requirements of water supplies
and sewage treatment facilities. This plan takes into consideration
�he average rainfall and the pollution potential of the population.

MASTER WASTEWATER COLLECTION AND TREATI~ PLAN FOR BOGOTa, COLUMBIA,

D. R. Horsefield
J Water Pollution Control Fed, Vol 48, No 8, pp 14~3-1458, Aug 1968.
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Descriptors: *Sewage disposal, *Design, Construction costs, Sewerage.

V

Identifier~: ~Bogot~ Columbia, *Interceptor sewer. Stormaater
disposal, Co~blned

BoRota has a population of 1,700,000 and an average wastewater flow of
088.2 mgd, both of whiclh are expected to increase substantially by

1985. A Master plan for the disposal of domestic and industrial Lwastes, and atorm~.’ater through a multl-stage program consisting of
canal and intercepting sewer construction is presently in t-he first
stage and total costs are estimated at $85,000,000. Separation of
existlr~g co~:blm.d sewer areas is not recor~mended because of com~
public inconvenience. Graphs concerned wi~h water cons~p~fon ~renda,

1
wastewater, ~anitary a~age discharges, rainfall-runoff, and comt~ are
Includ,.d; and canal desiRns are pictured. Proble~ encountered, ~thodsused, and design crfterla are discussed.                                                          2

288
THE INFLUENCE OF SALTS APPLIED TO HIGHWAYS ON THE L~ELS O~ SODI~ ~
CHLORIDE IONS PRESEN~ IN WATER ~ SOIL S~LES,

Yrederick E. Ilutchinaon
Maine UniveraIty Water Re~ource~ Cen~er ProJec~ Comple~fon Report,
1969. 18 p, 2 fig, 9 ~ab, 6 tel.

~crlptor~: ~Sallne ~oil~, *~Ine, *~lorlde~, ~Saline water, Pollutan~
Identification, Water pollu~fon ~ources, ~wayl, SoIl~ater-plan~
reZs~onshfps. Inff/~rgtlon.
Iden~fleri~ H~shw~Y IcOns.

This research project w~s conducted ~o de~e~ne ~he effec~ of
applicatfons ~o de-~ce highways on the sodt~ ~nd chlorlde leveZs In
~) 8erea=~ and rivers, 2) privaee wa~er suppI~es con~f~uous ~o hish~sys
and 3) so~is bordering hlghways. Analysis of seven rivers In ~tne
from six sa~pllngs over a ~wo-year period indlca~e ~ha~ sodi~ and
chloride concen~ratlons are not affected by hfghway saltlng~ since the
level of both ions re~Ined consia~en~ ehroughoue ~he period. Although
~he concentrations of bo~h ions ~ended Co increase from ~he headwaters
~o the mouth of the rivers ~he average concentraelons for 27 sites were
3.4 and 1.5 ppm for sodi~ and chloride respectively. S~l-annual
analyses of 100 randomly selected wells along ~ine highways indicate
~hat levels of sodi~ and chloride are much higher th~ no~l, averaging
69 and 162 ppm respeceively. 25~ of the wells were ~fit for potable
supplies because they contained in excess of 250 ppm of chloride. Sodi~
and chloride levels in soils contiguous ~o highways bear a direct relaclon-          .
ship ~o the length of ~i~ over ~ich highways have been salted, In areas
where sal~ has been applied for 20 years the sodi~ levels have risen
over a distance of 60 feec from ~he edge of the highway, and to ~ depth

J
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of 18 inches. Sodiu~ saturation of ~he so~l approaches 15~ at so=e sites,
and chloride levels in the soil-water sys~e~ ranged from 10 to 2525 ppm,

V
thereby producing the equivalent of an "alkali" condition.

289

OWATER &ND METROPOLITAR

Stifel W. 3ens and D. Earl Jones, Jr. LRep of 2nd Eng Found Conf on Urban Water Resources Res Aug 12-16. 1968,
1969.
Descriptors: aWater resources development, aPlanntn~, aUrbanization’

Syste=s analysis, ,~tathe~atlcal ~odels, Social a~pec~s, ~gal aspects,

/ 1Econo~lca, ~nagemenC, ~a~er ~nage~en~ (applied).
Identifiers: ~a~er resources research, ~clology. ,2The second conference on urban wa~er resources re~earch s~ressed ~he
~n~erd~aciplinary and systems analys~s approaches to solvin8 urban ua~er
and pollu~lon problems. Rec~enda~lons uere ~ge for action and for
further research ~n co~unica~lon, planning, social l~pac~s,, re~la~ion,
data collection, precipitation, s~orage. urban design. and s~s~e~
analysis.

290
DIVISION OF COST ~SPONSIBILI~ ~R ~T~AT~ SYST~,

~s A. ~ohnson
3 ~a~er Pollution Con~ro~ Fed, Vol A2, ~ 3, Part l, pp 3~1-.353, ~r 1970.

~scrlptors: eCos~-benef~ ~nsly~ls~ ~as~e ~ater trea~n~, Construction
COS ~8.

Iden~ifiers: Combined se~ers. Sto~ s~r~.

~e paper describes ~he Ieve] and trends of ~astew~ter facility costs and
the ~thods currently used ~o ~e~ ~hem; ~roups of beneficiaries o~
sewerage service; fo~ulas for dividing costs ~ng ~he groups; and ~
e~nes the differences ~n the fo~ulas. Specifically, ideas are
presented as to how combined se~ers should be termed so as to de~e~ine
~ho should pay the cost. In the case of separate sto~ sewers.

O~e r.

P~I~ION ~DELS FOR I~ES~ IN ~ D~I~CE SYST~,

Jo~ ~. ~app and ~alter J.
~a~er Resources ~search ~uter Bull ~ 2A. V~r~inia Polytec~ic I~t~t.
p ~-55, April 1969.
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Dr~rlptors: ~’t~thematlcal models, ~Investnent, ~Drainage systems,
~,-~./si~n raking, ~Cost-beneflt analysis, Design criteria. Planning,
E~,,~,o=ic feaslblllty, Geographical regions, Engineers estlaares.

Linear models were developed and used to study the significant factors
c~,ntr~lllng costs of conventional urban drainage systerzs. The objective
of t~,e study was to find decision r~king tools ~ich engineers and
p]~,~,~ers could e~ploy for es~l~ati~g ~he cos~ of
dr,~a~e facl11~les and the degree of prc~ecrlon to be afforded; and for
J~,~Ing the potenclal for development. Techniques of factor~ c~ponent.
a~,,~ ~n-llnear analysis were perfumed with data collected fr~
~,~r~:ipal ~gencles aroun~ ~he country. ~e sc~y revealed ~hat design
pr~Ices as well as Eeographlc areas were irp~r~anr.
alt},¢~h most Important, were usually ~he flxcd. ~controllab&~ variables.
D-~Ign factors, on the other hand. were L~por~ant
Tt,~ ~nalysls explained the differences in the desiEn ~thods and led to
th,. develop~n~ of equations ~o predlc~ the cost for various level,
design.

" NATER ~CH~

Allen V. ~.eese ~nd Stephen C. Smith,
P~pers presented sr Semi~rs In N~ter ~sources ~se~rch, sponsored by

~=ources for ~he Future ~d the Nes~ern Resources ~nferenc~,
Colorldo S~e Unlversi~y. July 196~. ~e John ~opki~

D~scrlp~ors: ~rer re~urc~s, ~er resources develop~nr, ~p1snninl’

¯ Nsz~r Resources Research ~ N~rer ~n~se~n~ (~ppli~d),

~ese conf~renc~ papers re£1ec~ years of research scrivlry on proble~
of pi~nning ~nd ~nlging ~arer resources. ~e fo11~ing d~velop~n~s
over the p~s~ dec~de ~re highli~h~ed In the p~pers: (I) cl~rlflc~rlon
IM {~r-re~chlng ~PPllc~rloni of econosic concepts ~o w~er develop~nt
¯ nd use; (2) eaphasLs on cross-discIpli~ reselrch; (3)
hlgh-speed electronic c~puters In ~a~er ~g~nt research;
sis on proble~ o{ recreation, ~arer q~liry~ IM ~gemenr
sssocla~ed land used; (5) ~re research on ~liric~l,
snd {nsciru~ional fic~ors; (6) the n~ role of federal ~gencles
~t~r ~gemenr reselrch; and (7) the ~p~ct of the Niter ~sources
Resesrch Act o~ 1964. ~ papers ~re divided into ~reas
(I) issues In theore=ic~l economic ~nalysis; (2) c~se sr~ies of
~ater ~nagemenr; (3) research on evil~tion prob1~; (4) studies of
~arer realloca~ion; (5) ~litic~1 ~d a~i~s~rlrlve sr~lei; (6) research
on hydrology ~d e~eeri~; and (7) ~Jor resear~ progr~ ~d needs.
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293

HYDROLOGIC~ ASPECTS OF WATF~ YLa~RAGL-’M’EI~I’,

Gv Kovacs
2~d Int Pos~grad ~urse on ~ydrol Me~hod for ~velop Water ~sources
N,,~<~e, Jan-July 1968, ~n~l NO 2, 1968.

~’~rlptors: ~’ater ~nage=ent (applied), ~W,~ter resource~ development,
*l(vdrole~ic aspects, ~vern~nt, Planning, UIb.*ulzatlon, Water conser-
v.tti~n, Flood control, Channel l~prove~cnt, l~rl~.~tlon, Water mupply,
b~’~,t~e, Nas(e disposal, t(ydroelectrlc power, E~onomlcs.
Idc~tlflers: Textbook, (echnlcal ~n~Is.

W~ter ~nagement Is defined and the hydrologic~l aapecrm of
~u~tSoment are dlscussed In ~he introductory section of a text ~Itten
(~,r an Internatlonal post-graduate course In water resources ~nage~nr.
The topics introduced are flood con(rol, river (ralnlng~ w~ter control
ou the catchment~ Irrlga~ion, ~ater ~upply and sewage probl~, water
power, and economics. ~e objectives of wat,,r manage~nt and the need~
tot d~ta of the various branche~ of water management are ou~lined and
~u~arized. Various ha(tonal w~ter ~ge~nt organ~atlonm and pollclam
~r~ briefly d~mcrlbed.

A SI~TION TECHNIQUE ~R ~SESSING STO~ ~ ~I~ S~R ~ST~S,

John A. ~ger
In~ Combined S~er ~er~l~ Seminar Papers~ Edison, N.J., Nov ~-5, 1969.
W~tter Pollu~ion Control Research ~rie~ Report D~T-37~ pp
~r 1970. ~ fi~, 4 t~b, II r~f.

~crlptors: ~Simulati~ ~ly~i~, ~ses~nts, ~Co~uter program,
runoff, Water pollutlou control.

~I~ paper describe~ work In progress to develop an a~es~nt ~echniqu~
for comparing alienate solutions through a c~prehenslve computerized
program capable of "representing urban sto~ater ru~ff phenomena~
both quantity ~d quality, fr~ the onset of precipitation on the
through collection~ conveyance (both combined and separate ~yste~),
~ror~ge~ and treatment syste~ to poln~s do.stream fr~ outfall~ ~Ich
are ~Ignlflcantly affected by sto~ discharges", ~e progr~ i~ intended
for use by munlcipali~ies, gove~en~ agenclem~ ~d con~ultan~ ~
tool for eval~tlng ~he pollu~lon potential of exlatlng syst~, present
and future, ~d for comparing al~e~aCe courses of re~d£al
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295
A PLAN FOR E~ING LAKE: ERIE POLLUTION,

3ames C. lamb
Public Norks, Vol I00, No 6, pp 79-82, Jun 1969.

Descriptors: *Pollution Jbatement, Storm runoff, Sewage treatment
Separation techniques.
Identlflera: ~Lake Erie, ~ater quality programs, Combined sewers.

Sources ~nd effects of pollutants in Lake Erie are described along with
plans and recomrnendatlons for the eli~inatlon of pollution from the
lake. Urban runoff and co~blned sewer overflows are major sources of
pollurion contrlbutinR BOO, bacteria, and nutrlents--especlally phospho-
rus. Detroit. Cleveland, and Toledo are the largest offenders in the

area of storm water runoff. Suggested state water quality proRra~s are
outllned in addition to areas requiring research and development such
as: tertiary treatment, nutrient removal, sediment evaluation, pesticide
pollution, radioactive and thermal pollution, industrlsl sludge disposal,
oxygen deficient zones, and eutrophication. Expensive separate sewerage
systems are recommended only vhere feasible, such as in redevelopment
projects. However, ~here co~-blned sewers exist, overflows should be
disinfected before being discharged to a body of water, and ~uture
plans for storage and treatment should be made,

296
POLLUTION OF THE CHAO PHRAYA RrVER,

R. E. Leffel
J Ssnit Eng Div, Am $oc Civil En~ra, Vol 9~, No SA2, pp 295-306, Apt 1968.

Descriptors: *~orelgn resesrch. Estuaries. Naste water treatment.
Identifiers: ~Chao Phraya River. Thailand.

Progra~ed s~mplin8 and tests of the Chao Phrays River Estuary sho~
that its pollutlon-recelvlng capacity is limited. No sewage collectlon
system presently exists in ~ankgok~ but separate wastewster and storm~
water systems are being planned because a combined system vould undoubeedly
cause further pollution of the estuary during severe rainfall. ~ore
studies must be made before the degree of oxidation of organic carbon,
nitrogen, and amonlaca~ nitrogen can be accurately determined. Further
studies are also being conducted to decide upon the necessary type of
initial wastewater treatment. Such treatment must include sufficient
oxidation of organic carbonaceous substances and oxidizable nitrogenous
substances. This study also demonstrates the need for modifications
standard BOD measurements in addition to modifications of the parameters
and equations defining DO concentrations £or tropical estuaries.
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~ATE~-KESOURCES ~GINEE~ING,

K~y ~. L~ns~ey and ~oseph B. Franz~n~
Nc~r~-~-H~ll ~ook Company. Ne~ York. 196&. 654 p.

Descrlp~ors: ~Na~er resources, *~a~er resources development,, ~P~annlng.
"~3’dr~le~y. ~Nacer pollution control. ~3;~i~al computers, ~Na~er ~nage-
mcr~ (~plled). ~Englneerlng educnClon. Namer
identifiers: ~Textbook.

~Is book Is baslcaliy aimed ~owards In~roduclng ~ater resources
~n~Ineerlng ~o the undergraduate civil e~Ineering s~udent. The first
~Iv~. chapters present hydrology, ~he sub~ec~ basic to ~ater ~nag~en~.
C~rter six involves legal aspects o~ ~a~er use ~hlch o£ten constrain
pla~nlng e£forts. Chapters seven rhr~ug~ ~clve discuss physlcal ~ork~--
d~m~. canals, plpe~Ines~ e~c.-~hich are u~lllzed In almos~ all
~a~er resources projects. Chapters fourteen through r~enty cover prln-
clp~tl ~a~cr use~, and the las~ chapter s~rlzes ~he planning procedure
lop single and multi-purpose projects. Pollurlon control Is s~ressed In
regard ~o ~as~e ~reacment~ and ~he role of the digital computer
hydraulic engineering is ~horoughly di~c~sed.
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Ray K. L~n~}ey and Joseph ~,

2 d~l, 6

~cr~p~or~: ~Hydro~og~c ~pec¢~, ~R~off, ~In~i}~r~ion~
r~of{ re~on~h~p~ ~S~Z~ ~o~al ~o~u~a~ E~n~ equa~$o~
Hydrography.

runof~ are defined. O~her ~op~cl d~ic~sed ~ncZude: hydrograph
~nf~Z~ta~on and ~n~ra~on ~nd~ce~ ra~n~aZ~-runo~ corre}l~onl~
moisture-accounting p~ocedu~e~, Zong~er~od runo~ re~a~on~ p~u~
t~plcs re~atlng ~o runof~ ~rom s~ ~nd ~echnlques such ~s the ra~io~
~rhod for es~i~rln8 Instantaneous pe~-~i~ rates and c~putlng
complete hydrographs.
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~Y K. Linsley and doseph B. Fr~n~iui
HcGra~H£~ ~ok Company, N~ York, pp 251-279, 1964. 18 diag, 9
~ graph, 8 ref.
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Descriptors: *Open channels, *Hydraullc propercles,
Canals. Tunnels, Fl~ses.

The open channel and the pressure conduit are the two types of conduits
that convey water. The open channel ~ay take the form of a canal,
flu=e, tunnel, or partly filled pipe. a11 of which are referred to in
this chapter. Open channels are characterized by a free water surface.
in contrast to pressure conduits which ~Iow full. This chapter de~ails
sallent features of she hydraullcs o£ open-channel flow Includln|:
unlfor~ and nonuniform flow, normal an~ critical depth, locatlon of the
hydrau1~c ~u~p. free ou~fa11, hydrau1~c e~c~ency o~ c~nnels, channel
~rans~ions, and f1~ around bends and steep slopes. Heasure~nt
in open channels is also explained ~or ~e~rs and ven~url
canal appurtenances, and tunnels are descrlbed ~n ~he section on types
of open c~nnels.

~AT~-~RCES E~I~EERI~ - C~T~ 11 - P~SSURE

~7 K. L~nsley and Joseph E.
HcGra~H~11 ~ok ~pany, Nov ~ork, pp 28~322 1964. 31 d~as, 5 tab,
11 re~.                                                 ’

~scrlp~ors: *Pressure conduits, ~draullc propertles, *FI~ seasure-
men~, ~ns~ructlon ~er~als, ~nstruct~ equl~nt.
Iden~i~lers: *Pollution

A pressure conduit flora full and Is o~ten less �ostly than an open
channel ~cause ~ generally follovs a shorter rou~e.
scarce, pressure �onduits ~y be used to avoid rater loss by seepage ~d
evaporation ~ aIgh~ occur In open c~els. Pressure condults are
preferable for publlc uater supplies because of the reduced opportuni~
for pollution. This chapter ~s l~alted ~o turbulen~
th~s Is vha~ ~he hydraulics engineer deals u~th excluslvely. Topics
covered ~der the section on the hydraullcs of pressure conduits Incl~e:
head loss due ~o pipe fr~ct~on, ~nor losses in pipelines, flov
negative pressure, £Io~ ~n branching and parallel pipes, and pipe
ne~r~ O~her sections d~scuss: seasur~n~ of fl~ ~n pressure
�ondu~s; forces ac~ng on p~pes; ~er~als such as steel, cas~-Iron,
and concrete for pressure condu~s; apPurten~ces for pressure conduits
such ~ ga~es, valves, and surge ~; ~ inverted s~phons.
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~ K. L~nsley and Joseph ~.
HcGra~11 ~ok Company, N~ York. pp 49~533, 1964. 18
2 8rap~, 8 ref.
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Descriptors: *Draina~e. *Stor~ drains. *Surface drainage. *Design. Surveys.
Identifiers: *Stor~--~ater disposal. *Highway drainage.

The proble=s of drainage ~ay be subdivided into municipal drainage, the
d~sposal of excess s~or~n.ater from c~ties; land drainage. ~he disposal
of s~or~a~er ~ro= rural areas, and the re~val of excess va~er from
the so~1; and h~g~ay drainage, the dlsposal of s~or~a~er ~rom hlghvay .
rights o£ way. Pr~nclpIes governing ~os~ drainage pro~ec~s are baslcally
the sa=e, bu~ ~he dtfferlng physlcal problems encoun[ered requlve di~feren~
solutions. In descr~blng procedures for designing s~o~ dralnase works.
toplcs covered ~nclude: estimates of £Io~, gu~ers, Inlets, gra~ed and
curb-openlng In~e~s. ~nholes. and ou~le~ works. The section on
drainage d~scusses: drainage ditches, underdralns, ~roundva~er f1~
drains, layou~ of a tile-draln system, dra;nage by vertical yells,
legal aspects of drainage. Top~cs ~ncluded under high~ay drainage ~re:
longtcudlnal and cross dralna~e, culverts, culver~ inlets and ou[lets,
debris barriers, culvert hydraulics, bridge ~a~e~ays, a~ dips.

~AT~-RES~RCES NINE~ING - CI~R 19 - SNAGE DISPO~ N

~ay ~. Linsle~ a~ Joseph ~.
NcGra~H~11 ~ok ~p~ny, N~ York, pp ~3A-~7~, 196~. 13 dl~$, ~ tab,
1 graph, 17 re~.

vas~es. *Stem r~off. *S~ers. Infiltration. FI~ re[as. Cons~r~tl~.
Zdentif~ers: S~/ge q~tity, S~er hydraulics, ~ined severs.

Zn urban areas llquld wastes (sewage) vhlch mus~ be disposed of include
do:es~Ic or sanlta~ sewage, Indus~rlal vas~es, and stem ~noff.
~e~s related ~o sewage dlsposal are defined In ~hls chapter. ~e sac-
tlon on ~he q~n~Ity of sewage dlscusses Infi1~r~tlon and variations
flay. The layln8 of sanitary, separate, and co:blned s~ers is described
alans v~h dlscuss~ons of In~o~1on on sever construction and
nance. Top~cs relating to sewage treatment are also detailed such
screening o[ sewage, cominutors, grease removal, ~evage 8ed~entation,
ftltra~on~ ox~dation ponds, ~he activated-sludge pr~ess, sl~ge d~geotlon.
and dts~sal, l~off and septic tanks, chlortna~1on. ~d Industrial
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Descriptors: ~Energy dissipation. ~Channels. ~Deslgn criteria,
Investigations. Analysis.
Identifiers: ~T,,-bllng flow.

Laboratory and field studies were conducted at Virginia Polytechnic
Institute to develop design criteria for a method of energy dissipation
by providing roughness elements in a channel designed to produce the
phenomenon of tumbling flow in a channel. Eased on test results, it
is reco~ended that either two-dlmens~onal square elements or cubical
elements be used. Design equations are presented, along with recomnen
datlons for spacing and placement o£ elements.

306
CONSERVATION PROGRAHS IN THE URRAH FRINGE.

dohn W. Neuber=er
J Soll Water Conserv. Vol 24. No 6, pp 216-618. Hov/Dec 1969. 6 ref.

Descriptors: ~Conservatlon. ~Storm dralns, ~Drainage, Erosion control,
Runoff. Sediment control, Hebraska.

Solutions to land erosion and drainage problems caused by suburban sprawl
in a Hebraska conservation district are outlined. Increased pavln~,
roofing, and compacted aoils result in erosion and flooding; therefore,
the construction of major and minor storm drainage and water runof~
systems is tacoma,ended. An Omaha program to reduce aedlmentatlon
developing areas is detailed in addition to guidelines for mood land
reseurce conservation. Ex~plea of developers* initiatives to~ards
fur~herln~ the urban conservation prosr~- are ¢i~ed.

307
STREAH POLLUTION AND ARATEH£E’T FROH COHBIHED SEIVERS AT BUCYRUS, OHIO,

Richard F. Noland and Dale A. DeCarlo
In: Combined Sewer Overflow Abatement Technology. Water Pollution Control
Research Series. Report II024~06/70. pp 291-230, dun 1970. 16 fiE. 3 tab.

Descriptors: ~Water pollution effects. ~Overflow, aWater pollution control.
~Investlgatlons. Storm runoff.
Identlf~ers: ~Sucyrus, Ohio. ~Sandusky River. ~Comblned se~ers Treatment.thod. ,

Th~s paper contains results taken fros a detailed engineering investigation
and comprehensive technical study to evaluate the pollutlonal effects fro~
combined aewer overflows on ~he Sandusky River at Bucyrua, Ohio tnhlch
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eva£uated the benefits, economics, and feaslbillty of aiternste pIans
for pollution abatement from the combined sewer overflovs. A year long
detailed sampling and laboratory analys~s program vas conducted on the
co~bined sever overfiovs in vh~ch the overflovs vere ~easured and ms-pied
at 3 locations comprising 64~ of the city’s severed area and the river
flov yam measured and sampled above and below Bucyrus. The results of
the study shoved that the combined se~ers viii overflov about 73 tl~es
each year discharging an estlr~ated annual vol~e of 350 million gallons
containing 350,000 pounds of ~D and I.~00,000 pounds of suspended solids.
A method of controlling the Pol/utien from combined se~er overfl~s
presented along uiti~ the degree o£ Protection, advantages
and esthete ot cost.

308
L~DERFLO~ SE~RS FOR

Hilton PXkarsky and C. J Keller
Ctvti Eng. VoI 37. ~o 5. pp 62-65. ~y ~967. 2 diag, 2 tab.
~scrtp~ors: tDest~, islets, t~erf~’ tpianntng, tT~nels, Costs

Cons~rucclon equ/p~nc, Co~uter ~dels. Underfl~.                       ’
Identifiers: t~ep t~nel plan. tCh/ca8o~ Co~tned s~rs.

Chicago is plannln8 an underfIov sever system consisting of
tunne~ under rivers and canals into vh/ch all c~b/ned se~er~ viii dis-
charge. Thls system, costtn8 $~ million dollars, viii eliminate
need for a $~ bllllon dollar conventional separate ~er because ~plllases
fr~ �omblned seuers ~111 be directed to the underground tunnel r~cher
than polluting surface ~treams. The perfo~nce of the ~ence
under,low ~euers uas analyzed through a �~puter ~l~la~lon of
¯ ys~em. Un~rea~ed overflow ln~o local strea~ ~as reduced fr~ 3X/year
of the se~aSe from �omblned ~e~rs to .gZ from ~ence Ave.’~ underfl~

309

H. L. ~ockweIl
J Urban Plannlng ~el D£v~ ~ ~� Clvll ~grs, Vol 9t. ~ ~1,
Aug 1968.

~scrlpCors: t~ater utilization, tSto~ ~off. ~olr
Urbanization.
Idenct~ters: t~a~er resource P~bl~.
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This paper examines the complex technical, legal, and ad~Inlstra[Ive
problems involved in northeastern Illinois’ water slcuation and the high
degree of use and reuse taking place in this area. Even atoru~ater
runoff along with its Pollutants is retained in reservoirs to be used
later beneficially. Fxlsting proble=s related to storm~’ater runoff in
this area Incluje the restriction of water infiltration and. thus, the
production of Increased runoff caused by the construction of l~perm~able
surfaces (roof tops. streets~ and parkln~ lots), a~ ~he ~in~enance of
unsightly sco~’scer b~slns In areas where wa~er recrealional f~cllttles
are needed.

310
OPENING

William A. Rosenkran~
In: Co~blned Sewer Overflow Seminar Papers. Water Pollution Control
Research Series, Report DAST-37~ pp 1-8. 1970.

~scrlp~ors: esters, eSto~ ~noff. ~Federal project ~llcy. Grants.
Research and develop~,~t, Wa~er pollutlon con~ro1.
Identl[lers: ~Comblned sewers, ~nst~a~lon

~e background and history of the ~’s combined s~r prosr~
me,hods o£ applying ~or Srants ~der the de~nstratlon grsn~ prosr~
established by ~he ~ater ~allty Act of 1965 are discussed. Technl~al
areas In which the ~ S~o~ sad ~bl~d Sewer Pollution ~nt~1
Branch see In,crested include: r~vsl o[ sto~ f1~ m~ Infiltr~tlon
[r~ smni~mry se~rs, through ellalnm~lon of illicit
connections; Pressure or vacu~ severs as mn mileage
separation; in[lltratlon control; improved ~terlals and c~t~ctloa
practices for se~rs; and. treating andlor �ontrolli~ ur~n

311
~IEO~ ~TH ~ ~NI~ P~I~,

~S 1968.

~scrip~ora: ePlannln~, e~viro~n~al effec~a, ~11� health.

Effec~a are ~l~n of a t~pe of pla~in~ ~ich in¢l~
s~sc~ and ~r~apor~atlon, a~ preven~ion of probl~ ~uaed. ~e health
depar~nc responaibtlity for ~he iss~nce of pe~l~$
operational resul~a ~o pro~ec~ public health 1~ ~~.
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312
L~ERPRISING PRO~ECT AI~S AT BRINGING SE~ER DESIGN UP TO DATE,

Mike Sumner
~ater Pollution Control, Vol 107. No 1, p 25, Jan 1969.

Descriptors: ~Hydraullc deslgn.
Identlflers: ~Sever Junctions.

A Joln~ research Project on hydraulic crlterla ls being csrtled out by
the Borough of $carborough and the Unlverslty of Toronto. The project
speclflcally ls concerned ui~h flndlng ~he best design
to ell~tnate tloodlng at sewer junctlons.

SYSTI~ DESIGN,

George E. Sy~ons
~ater Mastes Eng, Vol 4, No ~, pp M3-H21, Sep 1967.

DescrLptors: *Sewerage, *Sewers, *DesLgn. *Hydraulics, alnstallatLon~
*S~orage ~anks, Sews8e ~reatmen~, Design flow, Stor~ runoff, Overflow.
Identifiers: Comblned severs, Stor~ sewers.

Thls digest of Information on sewerage systems lncludes definitions,
explanations, and tabular data on a wlde range of topios such
sewer type classifications, considerations In sewer design,
se~ers, se~er h~draullc~, storm and �ombined severs, sever ~ppurte-
nances, ~nd lnplant plplng system. Conditions are enumerated under which
sanlcary se~ers, combined sewers, or separate sewers should be
Storm sewers are reco~nded to tellers loads on exlstlng �omblned
sewers. Storm~ater treatment ls suggested unless an alternative can
be employed such as sanitary wastes transport under pressure through
small llnes lald In exlstlng comblned sewers. The plannlng and deslgn
of storm and �ombined sewers Is described Including correct locatlon
and deslgn capacity of such systems. ApPurtenances relatlng to storm-
water runoff, such as overflows and storm tanks, are deflned and de-
scrlbed. Storm tanks are more commonly used In combined syste~
der �|~t stora~ater eventually be passed to sewage treatment ~ork~ to
avoid overflow of s~orm water lnto nearby bodles of water. Such tank~
operate under gravlty or pu~plng �onditions. Yables~ dlagr~, and
graphs ~n the dlgest lnclude: sewer classification, sever syst~
layouts, population trends in the U.S., quantities of water ~nd sewage
£Iow In U.S. c1~ies, ~ounts of hourly and dally sewage flow In
clty, extreme flow rates as a functlon of populatlon, filtration specl-
flcat~ons, rates of flow uslng Bernou111’s, Idannlng’s, and Han~en-~ll.
11a~s~ formulas, a sewer design sllde rule, sewer hydraulic lnfor~atlon,
recommended ~nimu~a sewer grades, and deslgn cr1~erla for se~er appur-
tenances.

~"

R0036259



)
157

R0036260



applied to the River Cray, is described. Flow balancing is possible in
new or undeveloped towns; whereas, it cannot usually be i~ple~ented in a ~ ~" r
built-up area unless lakes or disused mine workings are av~tllable. In Vsucl~ urban areas, flow regulatlon is readily applicable. (See abstract
number 316).

0

316
LRIVER ENGINEERING Ah~ ~ATER CONSERVATIO~ IJORKS~

Roland Bcrkcl~y Thorn~ editor
But~er~or~h~ ~ndon~ 1966, 520 p.

~scr~ptor~: *~a~er ~upply~ *~a~er conservatlon~ ~Englneerlng educ~l~
Leglslatlon.

" 2Identifiers: *River engineering.

The editor collected articles by ~enty-three authors, and these,
~oge~her ~Ith h~s o~ con~rlbu~ons, [o~ ~ comprehensive
to b~slc info~tlon needed by river ~u~horlty engineers. The ~ok
also includes ~oplcs related to wa~er supply englneerlnR and the so~l
mecha~lcs of flood emb~n~ents. ~lth the exception of the
chapter on ~ater conservation and ~ater supply legls~atlon~ the
is on engineer~ng subjects ~nd the ~ans for solvln8 ~Jor proble~
¯rlslng ~n rlver en~Ineerln~ and water conservation ~rks.

317
SPECIAL REQUIRENEh~S FOR A FULL SCALE FIELD DENONSTRATION OF T~LE ASCE
CONBINED SEWER SEPARATION PROJECT SCHEME.

Donald H. ~a~ler
ASCE Co~blned Sewer Separation Project, Technlca~ He~orandua ~o ~3, dune
3, 1968. FI~PCA Prosra~ No I1020EKO. 8~ p, 12 fig, 13 tab, 10 re~.

Heasurement,Descrlpt°rs: Overflow.~Beneflts’ ~Costs, Anaerobic conditions, Legal aspects,

ldentlflers: *Field de~onstratlon planning, Obstructions to flo~, Inter-
vlevs, Sewer separation, Stor~ge-grlnder pu~p.

Hatters that should be considered in plannlng a fleld demonstration of
the ASCE Project pressure sewer scheme are sumnmrlzed. These Include:
importance of connecting as ~any buildlngs as posslble in the de=ons~ra-
tlon project area; need for protection from overflows of buildlng stor-
age-grlnder pu~p units; relatlonshlp between occurrence of overflows froa
buildings and given levels of public inspection, detection and control;
effectiveness of alarms on storage-grlnder pump units; legal agreements
with property o~ners; i=portance of co=plete records of project costs;
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effectiveness of the project as a pollution control ~easure; posslble
benefits of elimination o[ Infiltration fro~ interceptors and treatment
plants; detection and clearing of obstructions; use o£ poly=er additives
to reduce fluid friction; behavior of unground sewage including anaerobic
deco=posltlon; self-cleanslng characteristics of flo~; rate and extent
of deterioration of friction factors; sewage flow var~atlons and their
re~at~onshlp to water de~.ands; handllng of interruptions of service;
and field tests on Ins~a~latlons in u~Ik-throu~h combined sewers. The
appendix is an assessment of the physlcai preble=s to be overcome in
separation of plu~blng on private propcr~y, witi~ estimates of cost.
based on Infor~atlon fro~ offlciuIs in seven /ar~e cities having �ombined

¯ sewers, and froe a consulting engineer and a recent A~erican Public
~orks Assocla~ion survey.

3~8
NOS-~C~I~ CONSIDE~TIONS I~OLV~ IN L~N~ING P~SSURIZED
SE~E~GE SYS~S.

~nald H. ~aller
Combined S~r Separation Project. Technical ~rand~ No }2,
1968. ~ Progr~ $o 11020 EKO.

Descriptors: ~Inlstratlon. *Econ~Ic Justification, *~gsl
Identifiers: tlntervl~s. ~dc~ff. Kentucky. S~or~ge-gr~nder p~p.

InstsZ~stlon of ~ storage-grlnder p~p uni~ In every home rslses questions
regarding: sllocatlon o£ costs o{ the ~l~s; responsibility ~or
~unct~on o[ the units; ~rrange~nts ~or se~Ice o£ t~ units; ~nd
llngness of o~ers to accept the presence of units ~n their buildlngs.
~n~y-£~ve househoIders ~n ~dcllff, ~ntucky. ~hose houses ~re se~ed
~by seuage ejector units ~re ~nterv~eued ~o ob~aln opln~o~ ~ut ~-
tures o~ the ~Its t~t appeared ~o represen~ ~ent~ sources o~
nuisance. Inconven~ence~ or other Zlab~t~es. ~so Inte~le~
the superintendent of ~he utiI~ty operating the ~c~ff
system, ~ers of ~ve ho~es ~n ~u~sv~le, Kent~ky, ~t ~hlch
s~p/~ng s~a~ons ~re ~oca~ed. ~nd ~hree consulting enslneerlng
who have considered sch~s ~nvo~v~ng the ~nstaila~on o~ s~age p~p-
ing equ~p~nt on private properties. ~In~ons and practices re~r~ed
reflect the v~ew ~hat seuage p~p~ng equ~p~nt p~aced on private pro-
per~y as part of a public proJec~ should be purc~sed. ~ta~ed,
se~ced a~ public

319
~ITAIN ~ ~ ~I~ ~ QU~I~ ~ISIS

~chard ~
Efflue, t Water Treat J. Vol 10. ~ 6. pp 316-]17. ~19-321. J~ 1970.
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Engineering elements essentlal to the financing, construction, operation
and ~aintenance of sewerage facilltles for use by two or more parties
are outlined. Contract ter~=s, conditions and clauses In successful use
which Include the engineering basts for Jolntly sharing the capacities
of sewage collection and treatment facilities, and for Joint sharing
o£ capital and annual operating and maintenance costs are covered.
De~inltlons of engineering ten~s; regulations pertaining to cond1~lons
of ;as~e~aters, both do=~stlc and industrial, acceptable ~rom the par~y
being served; specific stipulations considered typical ~or excludlo~
discharge of detrimental waste~oters and sewage which contains s~o~a~er,
dralnage from s~o~wo~er inlets, floor drains, and from o~her dlrec[
sources; and how and ~hen po}~en~s are mode according ~o actual �ontracts
in e~fect are given. The l=portance of scheduling pa~en~s to ~e~
co~Itments Is presented. Ex~ples are cited to indicate h~ ensl~er-
Ing ~actors and needs of a specl£1c 1ocatlon a£fect the patterns of
a contract. The £ac[ that no lawyer should endeavor to ~Ite a �ontract
~l~hout cnglnecrlng consultation and ~hat no engineer should ~l~e a
contract without legal advice Is emphasl:ed.

R0036264





322
~’~ICIPALS W~J~T NEW C~,~ITIULL BODY FOR ~ATER ~ S~ACE,

Su~yor, Vol 85, pp 37 ~d &8, ~r 19~.

~scrlpto~: *~ture pl~nlng (projected) *Legal ~cts, *Regulation,
*A~Inlstratlon.
Identl£~ers: ~Vle~polnt.

~e setting up of a central b~y, ~Ith =~h elder ~s~nslbllltles than
those of the present ~ater R~sources ~arJ. to plan, Inltiate~ or
dlnate actlon over the ~hole fleid of ~at~,r resources ~d s~a8e purifi-
cation ~d dlsposal, Is pro~sed by th~ ln~l~utlon of ~nlclpal Engi-
neers. The fo11~Ing points ~ere dlsc~,d: the inadequacy of the
presen~ fo~ of org~Izatlon for the fugue; ~ater supply ~d e~f1~nt
dls~sal p1~ning; s~dards research: a~J the delegation and ~ter-
mlnatl~ In regards to responslbllltles ~f river boards and local
e~nt bodies (l.e. surface ~ater s~raAe, positlonln8 o~ surfa~
~aler overlies and outfa11~).
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Descriptors: ~Connectlcut, *Sewage districts, *Condeemation, ~Citles,
Sewage. Se~’age dlsposal, Sewage treatu0ent, Severs, ~ces, £nviron~n~al
s~i~a~ion, Drainage system. 5~o~ drains, ~ula~i~, A~inls~ra~i~
agencies, H~nge~n~, S~o~ ~off, ~al proper~y, P~ttt of ~. ~Inen~
d~atn. C~rac~s. Control, ~gislation. Local

~y city as%. acquit, const~ct, ~d operate a s~erage system or system.
For thaC Pu~ose. the c~ty may enter upon and acquire property by pu~
~e, cond,.=nation, or other means. Cities may establish r~es. for the
o~rac£on of the sys~e=, tncludln8 regulation o£ discharge of se~er o~
~y sco~ dr~n r~o££ £nto ~he system which they feel v111 a~rsely
a/fect its o~ration. Cities may contract with ~y pe~ or with
other �l~y ~o p~vide or ob~aln sewcrage sys[em se~Ices for any
~e sewer suthorl[y shall: (I) establish r~es for the ~r~sac~i~
l~s b~Iness; (2) ke~p recor~ of its proceedings; ~d (3) desi~ate
officer ~o be ~he c~odi~ of l~s b~ks.

De1 Code Ann tit 16, aece 7907, 7929, 79~30, 7931 (1953).

Descriptors: ~Delware, *Inspection, *Sewage, *Ada/nlstrat/ve agencies,
Legislation, Evaluation, On-site investigations, On-site tests, Regula-
tion, Water lw. Legal aspects. Sewage disposal. Severs. Cesspools,
Waste disposal, Environmental sanitation, Potable water, Permits, Public
health, Waste water (Pollution). Sanitary engineering, Social aspects,
Water quality, Storm dralns, Wells, Well permits, Water supply, Runoff,

~ Plt~blng.
Zdentlflers: Storm asters, Storm

Agents of the State Board of Health inspect and superv/se all water and
ae~er systems, building and house dr&inage systems, and thelr ventila-
tion. Pltu~lng /nsp.~ctors may enter any building or presses in the
state when necessary for the performance of thelr duties and ~ay in-
spect and order the removal of any plumbing flxture, pipe, or cesspool
~hich they dee~ to be in an unsanitary condition. Storm waters must be
drained lnto a storm water sewerage system or a comblned sewerage system
but not Into a sanitary sewerage system intended for sewerage only. Privy
vaalts or cesspools are not permitted on premises accessible to a nubZLc
sewer, k~ere a publlc water supply is available, dug wells or other
sources of prlvate water supply are unZwful unless approved
by the Board.

/
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CITY OF HACO~ V Ck’~iCXq (SURFACE ~AT~, ~O~),

~s~Ipton: ~r~, ~to~ dr~ns, *Fl~n~, ~Dra~n~e ~ater,
sur£a~ dr~ ~a~e englneer~8, Highways. ~sdbe~, ~a~nage system,
~r~d £~, Hacur~ f1~. Preclp~cat~on ex~ss, ~n£~,

PZ~ntlff brou&ht action to ~co~r for d~Ees resuming
c~y’s ~n~enan~ of a nu~san~. ~e alleged nuls~n~
se~er bene~ p~nt~ff’s ~d ~hi~ ~ed the cap~ci~7 to h~dle ~-              ¯ "
crewed su~fa~ ~ff. Jud~t ~ entered for the

-
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appealed. The revle~-Ing court afflr~ed the lover court, holding that                          V
the evidence presented by the plaintiff ~’as sufficient to establish:
(1) that plaintiff’s premises became flooded even during normal rain due
to the inadequate capacity of the se~’t,r. (2) that the pa~rlng of a nearby

Ohighway greatly increased the runoff into the sever In question; and
that (3) the city was guilty of maintaining a nuisance by fallurs to

L
enlarge the sewer system after notification by plaintiff of the increased
flowage into the sever.

328
CI|ICAGO SANITARY DISTRICT,¯
Ill Ann Star ch 42, sees 326, 326aa,326bb, 329a. 330, 336, 337. 339,¯ 341, 342, 344-349, 351, 352, 354-359(Smlth-Hurd 1956) as a~ended,(Supp 1969).                                                       ’

Descriptors: *Illinois, *Sewage treatment, *Drainage systeam. *Water
pollution. Leg~slstion. Administration. Administrative agencies. Drainage,
Municipal wastes. Sewage disposal, Cities. Pollution abatement. Treatment
£ac/litles. Cha,mels, Otannel improvement. Engineering structures. Sewage
Waste water (Pollution), Assess-.ents, I~ater resources, £alnent
Flood control, gegulatlon. Permits. Water
Identifiers: *Sanitary dlstr/¢ta.

The authority of sanitary districts includes Jurisdiction over
sewage, and treatment works wi~hln their respective territories. Dis-
tricts are charged with prevention and abatement of pollution by
llah/ng standards, requiring pennlts for construction of

, sewage systems and for changed systems, and initiating court action
violators, Financing of projects may be through sale of bonds. Authority
of districts includes building docks, highways, bridges, approaches, and
other works related to drainage canals and channels, and existing water
ways may be /~proved to facilitate drainage. Districts have the po~er of
e~tnent domain in ~ost instances and are held liable for all damage caused
by t~provemeata. Specifications are made for size and capacity of sewage
and drainage watercourses, for restrictions on the type of sewage discharge
allo~ed, and for connecting facilities between districts. Districts
violate the act are subject to court action initiated by the Attorney
era1. 8unlctpaltties are required to share water sources that have been
saved from pollution with other e-tries. There is provision for inspection
of new channels. The city of O~lcago Is organized as a drainage district,
and the statutory powers are conferred on the corporate authorities.
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¯he Department of Publlc t~orks and Suildlngs is responsible for making
a survey and preparation of a ~aster plan for dralna~e ~d fl~d c~rol
of a~l ~a~e~hed areas of ~ls state so that hazards to pe~s ~d p~
arty ~y be reduced. Such a plan Includes the f~l hydrography of
watershed ~ea ~nclud~ng r~nfall, ~nof£, f~quen~ ~d se~rlty of
fl~. A dra£nage district may ~ns~c~ a sewage dis~sal system to
e~ffi~nate sewage whi~ Is ~ ~nace to publlc health.
be fln~ced though ~sess~nts on the 1~ds benefitted. ~ven~ bon~
~y be used to pay the ini~la] ~sts of such const~c~i~, to be ~p~d
solely ~r~ the revenue fr~ the opera~i~ of such syst~.
~nt ~s resp~s~ble for general coordlna~ion and s~e~slon of the
e£forts of ~hc ~ndlvld~l districts. It may ~Iso enter
the federal and local gove~cnts for the f~u]a~i~ of plus, Includes
funding. ~d for the const~ctlon, operation and aalntenance of
~nts ~or f~d ~ntro~, drainage m~d utl/Izatl~ of ~ster ~d
resources.

331
DU~ ~E PROPER~ ~E~ ~S’N INC V ~ O~ E~VI~E (~T~
OF POLITIC),

22 Ill App 2d 95, 159 NE 2d 4-6 (1959).

Descriptors: ~Illinois. ~Bypa~ses, ~Severs, aPollutlon ~batement,
Judlc~al ~cts£~, Local govern~nts, ~age districts, State
~n~s, S~i~a~ ensineer~ng, Disposal, Effl~nts, P~llc heath,
Waste ~ater (Pollution), L~es, Sto~ dr~ns, Sewerage, ~ges,
pollut~, ~ater pollut~ sources, ~nis~r8~l~ agencies.

P1alntlff, ~ no~p~flt co~rstlon, s~d to enjoin ~fend~t f~s further
~Ing a s~Ita~ s~er byp~s ~Ich ~le~dly c~ed se~s~ to f1~ ~o
a prlv~te ~e. ~e 1~e w~ ~ed by s~s resl~nts for all ho~ehold
pu~ses. ~e b~pass Is p~rt of the clty’s ~Ined sto~ s~er
sa~a~ se~r syst~. ~ the level In ~e s~Ica~ s~er ~s~es
~r~aln height a~ the point of a byp~s be~e of a stoppage or
lo~ng ca~ed by he~ r~n, the sanlca~ se~r o~rfl~s into the sto~
s~er. At one particular b~p~s~ the sto~ s~r e~tles into a
water~u~e or dlt~ ~hlch, In tu~, e~tles into pl~ntlff’s l~e. ~e
injunction v~ ~nled, because plaintiff had not ~str~ted actual ~d
subst~tial InJu~. ~e c~rt held that s~c~ati~ or ~t~peted d~e,
~ sh~ ~n the ~nst~ c~e by plaintiff. ~s not properly the s~Jec~ of
a ~en~ inJ~c~on proceeding b~ught by ~nd~d~s. ~le pl~tiff
had sh~ that the ~fend~t had created a ~n~tim ~ereby ~luted
co~d, on ~nf~quent oc~ions, fl~ into plaintiff~s l~e, the~
sctu~ @v~den~ of pollution. The cour~ ~nclu~d ~a~ ~llution ~nt~l
~d ~a~nt ~e best left to the appropriate spe~zed s~ate
~cep~ ~n c~es of flagr~t ~d ~o~
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face rater to two catch basins at a lo~ point in front of plalntlff’s
property. One of the catch basins was drained by a pipe ru~nlng under
plalntlff~t property. The drain and pipe had been requested and in-
atalled by plalntlffs’ predecessor in tltle in order to COnduct the
surface and percolatlng water fro~ the catch basins to the rear of the
property. The city rum/shed t~e pipes for the drain. Subsequent
o~ners, includ/ng plalntiffs, allo~ed the drain to re~aln. Plaintlff
sought a aandatory injunction requiring re=oval of the drains and a
da=age ~ard for £Iood da=age due to faulty drainage. The COur~ held
that defendant had a right to build the catch basins in order to keep
the street in repair and safe for travel and that It would not be llable
for any water therefro~ which floods nearby land. Adjoining Im, dovners
say erect drains to prevent flooding of their land, but the city is not
responslble for negllg~nt construction thereof because the drain is in
the control of the landovner.

Ktch Co~p Lws Ann aec~ 12&.251-12&.29& (1967) as rended, (Supp
196B).                                                             ,

~scrlpto~: *~chis~. ~iti~, ~ater supply, *Sev~e
~ntrac~s, Financing, ~nde~a~lon. Se~ers, S~o~ drains. Taxes. Ensi-
neerln~, lnco~, Interest, ~st anaiysls. ~cal Rove~n~s.
~a~er dis~rlbu~ion (applied), S~i~s~ englneerlns.
l~n~i~len : *~t indentures.

~y ~o or ~re m~icipail~ies may lncor~ra~e ~ authority to acquire ~d
operate pl~s ~ed or .seful In obt~n~ng, treating, ~d
water. ~t~cl~ o~ lnco~orat1~ shall set forth ~ers ~o f.l[lll ~he
co~ra~e purple. ~e authority may acq~re ~d ~r~sfer P~rty
or wl~out ~ co.orate 11m~s, ~cludtns by ~nde~att~. ~e authority
~y enter ~n~o contracts of ~ ~o ~0 years duration In order Co sell or
purch~e ~aCer ~d ~y supply ~mter to ~r~rate or private consort.
~n~�tpaiitles ~y ~so ~cor~rate authorl~ies to acq~ ~d ~ra~e
sto~ ~d s~ltsry se~ers ~d s~sge tre~mnC pl~s ~ed or
�ollecting ~d dlsp~lng o£ s~age or lnd~trlal v~es. ln~ora~lon
sh~l be ~ provl~d ~ £hls ac~. ~ncraccs for s~ase se~£~ sh~l no~
~ceed ~0 years ~d ~arses by el~er authority ~y be cl~slfled or varled
f~ ~e ~o ~1~. No ~se of Jurlsdlcclon over ~y ~er~o~ by
~ctpait~y shall lmpalr the contract obllsaclon for elcher ~a~er or
se~a~ se~s. ~e progr~ ~d c~raccs oucllned sh~l be f~d
ac~rdtns �o ~h~s
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The l~ater Dtvlslon Director shall make such ensineerlng sur~ys ~d
reports a.~ the Co~=issloner shall direct. A re~ort on all future public

V
ditches shall be filed with the Director. The Director is rvqulred ~o
publish r~o[f data and lnfo~tion ~nce~ing ~he �~acity of ~he dr~ns              0

within ~he ~ta~e. The Dlrec[or is e~ered ~o ~nduc~ lns~ctions of
m~u[ac~urin~ pI~ts. ~e Di~ctor is authorized [o appear as ~ e~er[witness on b~.h~[ of the state In ~y ~tter affecting wa~er v~hln the                  L
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local dralr, age dlatricts or other public corpozations for cooperation or
Joln~ actlo~ in b~tldlng sanitary and storm sewers in watersheds co~>n
to such c/flea ~nd districts. These cities may also contract to con-
struct levees or improve any natural watercourse to prevent ov~rflo~ fro~
InJurtn8 lan~Is situated v~thln their territorial limits. These cities
may contract with the United States, private corporatlo~s, ~nd any
dlvldua~s o~ing land~ subject to Injury by overfl~ or in need of’se~ers.
k~ere ¯ watershed is located par~lally within ~m adjoining state, the
preceedlng activities ~ay be carried on w/th the consent of. the ~iJolnlng
state if the public health and safety so require. These cit/es ~sy
quire rIEhts of way by purch~.~e or eu~nent do~in for ~ny such ¯e~ers or
watercourse Improvvments. The cities m~y pay for these works ~nd r~ghts
of way ouL of their 8eneral funds or by /"posltlon of spar.tel
upon benefited

GOULD AND F.~£1~IARDT~ IHC V CITY OF NEWARK (DISCHARGE OP SURFACE ~ATEI~S
FROH STORH SEI~ER),

6 NJ 2~0, 78 A Ed 77-79 (1951).

Descriptors; eHe~ Jersey. ~D/scharge (w,~ter). ~Dralnage ~¯ter. ~Dr~tnage
systems, Cities. Hatur¯l flo~, Overflow, Alter¯tic~ of flo~, Storm drains.
Surface waters, Storm runoff. Outlets. Remedies, Relative rights. Contracts.
Construction. Projects.
Idcnti£1ers: ~Equit~ble estoppel. InJunctlo~s (prohibitory). Laches.
Storll

Pla~ntiff brought this ¯ctim against defendant city to enjoin the
ther diecharge of atom and surface waters onto pZaint/ff~s property from
¯ etorm sever system constructed and ~aint~tned by defendant. ~efore
undertaking the construction of the sever system, the city consulted
tiff and outlined lie plans. After �onsidering Lhe project, plaintiff
gave its co.sent. Over nineteen years p~ssed before pl~tntiff expressed
~ta c~t~a¯tis[act/on with the project. The city asserted that pl&tntlff
should be estopped from cl~ng equitable relief because it had given
ILs consent before the con~truction was tmdertaken. The court pointed
out that a munlclpaZ!ty~a collection and discharge of surface
upon pr/v¯te property in greater quantity than would occur fro¯ the
natural f~ov is an ¯ctlve wrongdolng for vhlch ¯ court of equity can
8rant injunctive relief. However, while the court will not protect an
active wrongdoer under the doctrine of eqult~ble estoppel, in the prese~
case, the clt7 was not guilty of active wrongdolng since it was actln8
in rellance upon pla~ntlff,a express consent. Therefore, the court held
that pla~ntlff, h~vlng had knowledge of and having ~ssented to the construc-
tlon and hav~ng enjoyed the benefit of it for many years was not entitled
to r, he teller sought.
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PETER ~L%’DEL it~;D S~S V CITY OF NEWARK (DAMAGE ~ ~IFICI~ D~I~
SYST~,

(NJ C~ ~ 1946).~6 A 2d 79~79~

~8cr£p~ors: ~ew ~e~ey~ *Drainage system, ~urface dr~nase~ ~to~
drai~, Cities, S~rea~s, Dr~In,~e wa~er, Dralna~e, Ditches, R~par~an
rights, C~tlets, Urbanization, Surface runoff, Culverts, Sto~ runoff~
Navigable raters.

~e[. Prior to ~928~ drainage rater fr~ the outle~ traveled o~r ~-
~Io~ ~a~ land and emptied into 2 natural brooks. By ~he ti~ the
water rea~ed pl~n~i~f’s 1~d, ~t w~ In a na~g~le state. In 1928.
d~fen~ ~nst~c~ed a surface drainage system ca~nK the drainage
water to fl~ ~n greater qu~tity ~d force, ~n~datln~ ~r~f~s of
plainttff’s l~d. The court held that where a �~ty deliberately ente~
u~n a ~e~ o~ drainage ~d, by artifica~ ~ans~ �~ts drainage water
on p~vate property whist would not othe~se Eecel~ su~ ~ster, It
�o~ ~ wron~ whi~ eq~ty will restr~n.

P~I~ OF WATER S~PLY ~H ~I~,

lqJ Star ,~m aec ~0:62-67 (1967).

~escrLptors: *New Jersey, *Water pollution, *Public health, *Dralrm,                             -.
Sewers, Seva~e disposal, Legislation. Local governments. Cities, DraLnaSe
dLstrlcts, Drainage system. Construction. Water pollu~ion control, Water
qualLt7 �outrol, Administrative agencies.

¯ In mu~tcipalLt/es having a publlc water supply obtained from a source
.: beyond the municipal limits, the board or body havlng the control of such

water a~pply may, td~en necessary to protect such water from pollution,
construct, maintain, and operate, wlthln thls territory from which the
water is derlved or through whlch It flo~s, a aystem of dratns and se~ers                   ~_~
for intercepting, taking off, and disposing of all sewage or other pollut-
Ing matter. Every such system shall provlde for the disposal of the
sewage and other polluting matter taken up at a place and in s manner
to render the same hairless. The construction of such a system of dralns

¯ " and se~’ers shall not be cowenced or entered upon unless and until the
state departeent of health: shall approve the construction thereof as a
sanitary. ~easure; shall approve the plans therefore, vhlch shall be sub-
mitred to lt; and, shall deflne in a Aenera! way the ]lmlta of the dtstrlet

..~
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or territory. ~[thln ~h|ch or for uhlch such syste~ or drains of se~ers
shall be constructed.

STO~H~/ATER SE~RS FOR COUNTY ROADS; HUNICIPAL CO~.PERATION,

N J S~at Ann sec 27:16-24 (1966).

Descriptors: *Ne~ ~ersey, *Drainage 8ystem~, *Road~, S~o~ dr~a~
Legislation, Local 8overnments, Cltle~ Severs, Legal a~pect~, ~In~

The board of chosen freeholder~ may dlrect the constructfon o~ ~ ~to~
~ter dra(n~ge ~vs~em ~n connection ~(th ~he ~prov~en~ or maln~enance
of a county road~ The act provides the procedures to be foZl~ed

~ccomp~lsh~ng such con~tructlon.

3~6
PO~R O~

~ Y General Clt~ L~u ~ec~ 20 (Z), 20 (8), 20 (8~) (HcK~nnex ~@68).

State gover~ents, Local ~over~ents, Seuers, Sto~ ~raJns,
Sewage dlspo~aZ, Se~age~ Uater supply, FZ~ ~ontro~, Rl~ht of
Brldges, Beds~ ~av~abZe uater~, Dock~ ~ers, Dtvers~on~ PubZlc

Cltle~ ~ay obtaln ~n~ hoZ8 real ~n~ personal proper~X ulthln or ~thout
the c~ty Z~ts. They ~ay cond~ tea} propert~ for the con~truc~on~
¯ a~ntenance~ and operation of ~e~age ~lspo~aZ pZan~s, uater ~uppZ~
syst~s~ ~nd dra~n~8e channels and structures for flo~ con~oZ~
uell as aZZ necessa~ rlgh~s-of-uay for the ~bove Pro~ects~ and
any pubZ~c or mun~c~paZ purpose. Land so obtaln~d ~ay be soZ~ o~ con-
veyed, but the rlghts of a c~ty ~n and to lts ~aterfront, ferrles,
brl8ge~, ~rves, submerged lands, streets, parks and all other public
pZac~s are lnaZ~enabZe~ excep~ uhere specifically Pe~tted ~n th~s
¯ ec~on. C~�~es may contro~ the ua~er~ron~ and vace~ay~ o~ the c~t~
and may esCab~sh, opera~e, and regu}ate dock~ p~ers, ~a~e~, var~
houses, and a~ ad~uncCe and ~aci~es for narration and �~erce,
and for ~he ut~za¢~on of ~he vater~ron~ vaCe~ay~, ~d ad~acen~
proper~y. C~t~es may contro} ~ZZ~n8 and d~vers~on o~ va¢er-cour~ea,
excep~ vhen authorized by a ~ate or ~edera~ agency, by requ~r~

Pe~s be obtained before euch acCUrSt
~Y be den~ed i~ th~ -- ..... ~e~ are C~enced. Su
¯ ~on ~ de~r~enta~ ~o ~he drainage or ~are o~ the
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PUBLIC HF~LTH LAW (CLASSIFICATION OF WATERS ~ND PREVEntION OF POLLUTION),

N Y Public Health l~v secs 1200. 1201, 1202 (b,c,d,e.f,l,1), 1205,
!220, 1221, 1225, 1250, 1251, 1252, 1260, 1261 (HcK~nney Supp 1968).

Descriptors: *N~ York, *Publlc health, *Namer ~llutlon control,
*Sewage, Hater resources development. Legislation. Hater purification,
Surface va~ers, Underground strea~s, TidJl ~arers, Organic wastes.
Natural resources, 5~e dlsposa]. Sewage treatment drainage.
tlon, Shellflsh, Riparian rights. Induslria~ ~astes.
Identifiers: ~rlne district.

The state of N~ York ~s passed extensive legislation dealing
the probl~ of ~a~er ~llutton and the protection of public health~
fish, and ~lldlife. Their purpose ts to sa£eguard the ~aters of the
sta~e from pollution. AI1 uaters of the state are included in the
act. A water resources c~lsslon is set up to classify the ~aters
and dete~lne the standard of purl~y that should be maintsined in
each body of water. Hater Is classified accordln~ to its usage,
drinking, bathing, fishing, and then assigned a standard of purity
that must be ~tntained. Hearings by the c~isslon to dete~lne
said standards are to be public. Pollution of ~ster beyond the purity
s~andsrd 1~ made tlleRal as to both fresh and salt water. Pewits
mus~ be obtained for the operation of a disposal syst~. Ctvl~
criminal penalties are established for violation of chess provisions
and the use of lnJ~ction¢ are expressly authorized. No person othe~
than the state acquires ~y actionable rights by virtue of the provi-
sion and It 1~ In no way designed to create n~ or enlarge exiotin8

,r~hts of ri~ri~ ~ero.

171 ~S 2d 1~7-1~ (S Ct 1958).

~scrlptor~: aN~York,." eSro~ dralns~ ~ObstrucClon~ �o
Legal as~crs, ~udlcial decisions, ~nholes, S~ers~ DraWee
Fl~dlng, Surface ~off~ Natural fl~, Relarlve fishes.
Identlflers: S~om s~rJ.

P18Inclff sold t~v~rerly porrl~ of her parcel of l~d ro the
fender. A 8�o~ ~er r~ alon8 Che rear of ~rh parcels md rarer
~ it naturally fl~d in a ~srerly diRc~ion. ~e deed did not
rese~ ~ e~e~n~ for the s~o~ s~er in plaintiff’s fair.
stop ~he fl~di~ of ~s l~d due ~o a blockage of ~he s~er to ~he
~sr of h~, ~e def~r filled in a ~ole located ~ his proper~y.
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This caused a flooding of plslntlff’e cellar. The court held that
plaintiff vas not entitled to a temporary injunction to compel the
defendant to remove the obstruction and that an ease~en~ for se~er
drainage over defendant’s land teould not be implied by Imp.

349
GIBSON V STATE (C~ST~IO~ ~I~CE OF S~E~)~

~scrlptors~ ~N~ York~ ~Sto~ ~noff, ~S~ers~ ~Hls~sy
~erf~o~, Finds. Drain~ge~ Drainage engineering. S~o~.
runoff. Surface ~aters. Da~ges~ Remedies, ~udic~ declaim.
~spect8~ Operation and ~atnten~nce. ~tnfa~l-runo~f rel~l~s~ps~
C~t~es, ~¢a~ ~ove~nts. S~a~e ~ove~ents,

Foll~In~ a severe rain s~o~. ~ater flowed fr~ a ne~rb~
Intersection onto plaintiff’s property, da~gln8 said proper~y
rather ex~ensIvely. Plaln~Iff broush~ suit, alle81~ £h~t
d~ge resul~ed fros defendant’s nesllgence In bu£1dln8 and
ink a hIsh~ay s~era8e sys~. The cour~ 8ranted defendant’s
for dls~Issal. I~ fo~d that the sts~e ~as under no duty to p~vide
drainage for plaln~Iff’s property. Hoover. when a sunlclpal �o~or~
tion puts a s~era8e pl~ into opere~lon, i~ becoses liable for
damages resul~Ing fr~ nesll~ence In ~he �onstruction end/or
maln~enance ~hereof. In the case a~ bar, ~he evidence failed to
establish any such nesllS~ce. ~e �our~ also held ~ha~ a
pali~y £s no~ liable for ~ increase in flo~ of surface ~aters
solel~ fr~ ~he pavlns of streets and the place~n~ of other
Liability ~y exist if the s~s~e diverts the surface ~nof/ of a vate~
shed from the course of its n~cural [~ov or �o1Zecte such ~off
¯ rtLfLcLaZ ch~nneZ ~d discharges It Ln great voZ~e up~ the
another. But, in this c~se. the evidence dLscZosed no
of rater beyond thaC ~/ch v~ld no~Zy resuZt from the
of streets ~d roadbeds.

AC~TE DIE ~TING ~ V CI~ OF ~~V (~D D~ ~ S~
S~ACE D~GE) ~

113 NE 2d 401-~07 (OhLo Ct ~p 1953).

~scrlp~ors: eOhi°, e~d dmse, *CltLes, esters, Drainase
Judicial decisions. Fl~d control. Flood pro~ecCion, ~erflo~. S~o~
drains, Excessive preclpi~ac/~. Natur~ flo~, Subsurface
Surface wa~ers. Dra~nase ~a~er. ~cal Sove~nCs,
Identifiers: ~Evid~ce.
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The plalr,’ff brought sult to recover for the flooding of his manufac-
turln~ p}..,L, allegedly caused by the defendant’s negligent se~er con-
s~r~¢ti<.~. ’[he court found that the sewer out!eta were not large enough
to handl- ~,~e accelerated water flow from a heavy ralnfa11. As a
result o! ,~,ia condition, water was cast upon plalntlff’s land in sub-
stantlal .,.,.:~tltles. The court found that the inadequacy of the drain
to handl# t,~c accelerated waterflow was the proximate cause of the
floodxnK .,.d entered Judgment for the plalntlff.

~51
}10~£ V ~ ~ OF GI~ENSBURG (~ICIPAL LIABILITY FOR DIVER3]O8 OF
SURFACE ~ ~ ~R TItle)UGH STOi~ SE~ER).¯
&2 ~est~,,~~land County Law Journal, Vol A2, p 22~-229 (Pa Ct C P 19S9)." l~escrlpt.,~l *Pennsylvania, *Surface drainage, *Dlverslon, eStorm
drains, ~..~r~, Legal aspects, Judlclal decisions, Channels, Damages,
Dralna~# e~ems. Cities, Surface waters, Conveyance structures,
Relatlve ,~gh~s, Drainage effects, ~ater conveyance, Floodlng,
Artlflcl~l watercourses.
Identlfi#~; *Store ee~ere.

The defe.,l,nt City of Greensburg installed ¯ 14 inch store sever that
extended .J.ng the westerly edge of a city street in a southerly direc-
tion. The store sewer YeS then extended in a westerly direction to ¯
~8 inch .~.rm sewer which passed in a general southerly direction to
reales[~,- o~ened by plalntlffa. Plaintlffa filed a suit to recover
for da.~-s resultlng to their propert~ t~hen defendant diverted
surface ~.ter through the syste: onto plalntlffs’ land. The JUl~
returne~ ~ verdict for the plalntlffe and ~he defendants moved for

~ ~e new tr~-i, On appeal, the court held that the detereln¯tlon of
~ defendant’s liability yes properly left to the Jury.

KASON V I AH’P (ACTION TO RECOVER DANAGES FROH SURFAC~MAT~I ~UFIOFI~ORTO

i PLAINTIgg~~ PROPERTY),

18~ V¯ 3~,53 SE 2d 7-11

Descrlp~.,rs: *Surface waters, eStore runoff, eDralnage,
Relstlve rights, Watersheds, Drainage effects, Dreln88e pr¯ctlcee,

¯ . Ditches, ~rface runoff, Flood control, Diversion, Surface dralnage,
Judlcla] ~eclalons, Legal aspects, Flood damage.

1~1



Plsintlffs brought this action seeking damage for injuries to their
land and building caused by surface water which was diverted onto
their land when defendant filled a low area on his property. The
depression, which filled with water after hea~v rains, had been
located malnly on defendant’s property, but ha~ also extended to
plalntlffs’ property and ~o parts of other lots. Defendant took
no special steps to provide a new drainage receptacle or avenue
for collection or conveyance of surface water. During subsequent
heavy rains, surface water drained from defendant’s lot, among
others, and from plaintiffs’ ova lot into plaintiffs’ buildlngt
causing considerable damage. The court found that under the �o~n
law as adopted by VirRinla, each |andovner may protect his property
from surface water damage as he sees fit, so long ss he does ~ot
act wantonly or carelessly at the expense of other lando~er:.
P~alnti~fs failed to show neRllgence In defendant’s fillln~ ~n~
grading. The court held that defendant need not ~1ntaln a catch
basin on his property ~or plalnti~fss benefit.

353
MUNICIPAL AND COUNTY GOV’T (SEa/AGE SYSTEM),

Vt Star Ann tit 2~, sees 3501-3508 (1959).

Descriptors: *Vermont, sSevage, sSevage disposal, *Cities. Legislations
RegulatLon. ~aste disposal, ~astes, Sewage treatment, Administrative
agencies, Facilities. Local governments. Utilities, PubIlc utLILties,
Taxes. ~ater rates, Storm runoff.
Identifiers: Domestic sewage. Storm sewaSe, Sanitary sewage, Sanitary
trea~ent.

A nunic/psl corporation ~y construct, ~atntain, and operate a sewage
system and is authorized to purchase or acquire necessary real estate
and easements. The municipal corporat£on may contract to ~ake disposal
of domestic or storm water sewage. The property ovner u~ing the sewage
system shall be liable for rentt such rent being a lien on the reel
estate furnished with the service. The municipal corporation m.y pur-
chase and hold realty and personalty and amy levy and �ollect taxes
necessary for the payment of the expenses and indebtedness of such gab,-
age system. A board of sewage systems co~aalas/oners Ls created to
supervise the aunlclpal systems and to establlsh all needed rates for
rent. ~Ith rules and regulatlons for its control and operation.

35~
ERATOH~A V CZ~Y O~ H~L~AI/KE£ (A~’~OH TO IU~COVEE DAV.~E$ DUE ~O Im.OODING
FROM HEAVY RAIN),

3 Wisc 2d 120,87 N~/ 2d 775-780 (1958).
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~hese purposes. ’$evera~e’ tnc;udes all con.[ruction for collection,
transportation, p~plr.~, treat=ent, and ~n~] disposition of s~age.
Procedure for creatfon oi a t~n sanl[a~ dl.[rtc/ is set ~orth. T~
distr£cts Nay be crea~ed ~thln ~ropolitan .v~era~e districts since
~t ~s the intent~on o~ ~he legislature to pur~l~ a~l~a~ s~er con-
struct~on ~n addition to th~ main and ~n~er(-~.[~Jng s~ers constructed
by metropol£~an d~s[r~cts. T~ boards are v,.s~ed v~h ~ur~sdlc[~on to
establish t~ san~ta~. ~str~cts. ~e~EJon~ request~n8 such d~strlcts
m~t be s~m~tted by a ~ixe~ percentage of nlf~c[ed lando~ers to the
t~n boards. Open ~ear~n~s must be h,,ld by Ih~ t~ board betore ~he
creation o£ a d~str~cc can be approved. Ju,Jlcial rev~ of the board’s
action Is made avall~le.

356
BO~ CONTROL OF ~P~IR. ~STR~CTION, ~’D Z~’RO~ O~ ST~E~, S~,
SIDEWALKS, ~D ~ATER~L~ES~

l/is Star Ann sec 61.36 (19~7). as mended, (Supp 1969).

Descriptors: *1~Isconsln. SLocal goven~ents, *Severs, Regulatlon,
courses (lega;). S~o~ drains, Legls1~tl~, Administrative ~encles,
Drains, Structures, C~Is. Legal upects, lll~ays, ~oad co~t~ctlon,
Construction, Dralna~e, Dralnase practices.
Zdentlflers: San~ta~ s~rs, Store

~e village board ~y lay ~t, alter, extend, Improve, repair, or
tln~ ~y a~Ic~pal roa~, streets, alleys, ssn~ta~ ~d
parks, and other p~llc ~ro~ds. ~ey ~y const~ct drains, canals, or
s~ers, ~d say alter, v~den, or stra~Shten watercourses. ~elr p~er
extends to ~e bulld~ns, alterat~, repair, Isprov~nt, or
ance o£ any sld~al~ ~d crom~a/ks as yell as to the bu~ldlng ~d
aa~nten~ce o£ roads ~d s~d~alks required to connect the v~llase ~Ith
~Y tr~portat~on te~n~1 or vlllase p~perty ou~Ide o£ i~ 1laSts.

~ ~ PROPOSED ~,

Pa~ R.
Paper presented at the Callf ~ater Polluti~ Control ~soc ~2nd ~n~l
Con£erence, Sacr~nto, ~1~£, Apr 29 to ~y J, 1970.

~scrlptors: *~s~slati~, ~ater q~i~ �~=rol, ~ater pollutlon con-
trol, *~al ~pects, *Ca1~£o~£a, ~ater q~l~ty act.
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these agencies. Although there are many factors contributing to the deg--
radatlcn of water quality, discharges frc,~ ~’unlc!pal and industrial waste.
treat~’x.nt plants are still the principal cause of water quality proble=s.
Under the net¢ law, requlre~ents will be =,~de further restrictive, result-
Ing in h~ghly sopl~/sticated and =ore co~’pllcated treatment plants. Exact-
ing performance by operators in charge of plants will be needed to prevent
vlolatlon of requlre=ents and to collect fines up to $6,000 per day. To
help assure that qualified operators will be in charge, the State Board
will cl~sslfy all treatn~t, nt plants and specify the level of competence
necessary to operate them. The Board will also specify the training
necessary to qualify an operator for each level of competence. All oper-
ators should take advantage of training opportunities in order to qu~llfy
themselves for new levels of operatLng competence.

360
COORDI.~ATION THROUGH COOPERATION,

A. J.
Public Worka, Vo! 99, No II, pp 68-69, Nov 1968.

Oescr/ptors: *Construction, *City planning. Sites, Storm
Identlf/ers: *Construction projects, ~Sanltary sewers, *Storm sewers.

The Greater Ta,.ps OtL1Lt~ea Group for~ed Ln 1960 recomends standards
for planning and locating public and utlltt~ construction projects such
as electric, telephone, gas, vater~ and sanitary and storm sewer 1:toes.
Street diagrams aho~lng proposed utllit7 locations ere ~ncluded
sanitary/ severs placed slang center l~.nes and siam ses~er lines at
proxL~ately the quarter point on one side. Hunlcipal store drains are
placed beneath the curb and �ounty/state drains beneath the paveaent at
the quarter point.

d Sanit gng O/v. An Sac Civil Engra, Vol 96, No SA~. pp 873-87~,

DeacT/prors: *Legisla~Lon, *;/ater pollu~Lon control, oldster
control, *1~ater resources, *12ater rights, *Ad~.tnlstratlon, *Pesticides,
*Groundvater, *~ater ~anasesent (applled),

summary of the h!storLcal progress~.on of t,star quallt~ control 1eele-
latlon froa ~9~,9 through the present ~s given ~nclud~ng: a descrlp~ion
o~ the D~ckey ~ater PollutLon Act of 19~,9; reason~ £or carbOn/rig the
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related functions of water rights detertntnatton, ~ater pollution control,
and water quality control; the responsibilities assigned to the State
Nater Resources Control ~,’~rd; the regional approach to ~ater resources
control and manare~ent; the origin of pestlcldes~ the ~ethods for pro-
tectlon of groun~ater; the water quality control study project and find-
ings; and, the Porter-Colognes Nater Quallty Control La~ of 1969.

362
ESTABLISHHENT OF WATER QVALITY STANDARDS IN THE CIT~ OF TAKARATSU.

Taklshl Ishlbashl
Sangyo Kogal, Vol 6~ No 6, pp 372-382~ Jun 25~ 1970.

Descriptors: eStandards, eWater quallty~ ~Systems analysls~
tlons, *Water pollution treatment.
Identifiers: Japan.

¯An urban river system was employed to estobllsh water quality atandards
in the Takam~tsu area. Normally the standard la established by an in-
vestigation of the individual source of pollutants. In large cities
where numeroua aourcea e~Ist~ an exhaustive Investlga~ion la impracti-
cal; consequently, an ave’rage water quality standard, based on a sampl-
ing investigation o~ prlm~ry sources of pollutanta~ together with con-
siderations of the epeclal properrles of the water area are taken as a
basis in establishing the Indlvldt~l standard. This ne~
effective in expediting the formulation of the ltandard. The general
situation of the rater area in question, status of water utillzatlon~
~ater pollution, results of Inveat~gatlons on water quallty, pollutants’
source, plannlng of the publlc sewage system, and ~uture prospectl of
~ater pollutlon are Presented. gae~c ~actors considered in establish-

~Ing and ilnallzlng the ~ater q~ali~y s~andard are given. Discussions
made at committee meetings for establishing the standard are also In-
cluded,

383
BRZTZS~ WATER PO~/.UT~OH

Samuel H. Jenkins
Environ Sci Technol, Vol 6, No 3, pp 20&-209, Hat 1970.

Descriptors: eDiacharse, ePollu~ion aba~emen~ Legislation.
Identlflers: tPollutlon control methods, Storm~ater pur~flcatlon.
Sewage purlflc~£o~.

Water pollurlon abatement is being realized in Great Britain doe ro the
construction of varying types of purification plants ~hlch produce
effluents fir for dlsch~rge to public sewers or rivers. Past and pre-
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sent leglslation ~n.d natlonal policy in the area is described along with
techniques ~sed in water pollution abatement. Major l~prove~ents have
been made possible by granting co-plate po~er to ~unlcipa~ authorities
to control ~nd~tr~al discharges, the. insuring that ~Lxtures of s~age
and ~ndus~r~al e~f1~n~s are ~rea~ed ~n accordance ~i~h required s~and-
ards. Pollution control procedures covered include: tnd~trla/ ~ater
reuse, ~etaI f~ntshtng vaste treat~nt, s~age treat~nt plants, plastic
f~Iter ~edla. and slude dlsvosa1. In Britain. ~x~ ~o~ts of sto~
~ater are purt~ted. T~k s~ers convey 6 d.v.f., but s~age treat~nt
plants c~plete purlftcatt~ to onty 3 d.v.f. ~e re~nder spllls into
tanks of 6 hour d.w.f, capacity. ~d it Is tater p~ped back for treat-

36~
~E S~E~GE (SCO~’D) A~ 1968,

Duma ld Hc~nald
Su~eyor, Vol 8&, No ~, pp a6-aS, and ~1-~3, Oct 17, 1969. 3

Descriptors: *Leglslati~, *S~rsge, *S~age diepos~l, e~ers. *Prior
approprLa~L~, ~urLsdLcci~, ~cal sove~n~s.
identifiers: *~rade effl~nts, *Scot.tend.

~is paper describes ~he S~erage Sco~lend Act, ~ ~de~, e~rehensLve
code gove~Lng s~ersge, s~age disposal, end ~rade effl~n~s. ~e ~ct
Ls divided Ln~o ~hree par~s: s~erage, trade ef/l~nts, ~d ¯ eupp/e~n-
t~ pert. ~e fo~Lng s~Jeccs included tn the sc~ are dLnc~sed Ln
~he ~Lrst par~: Io~ authority to provide s~ersge, s~er ~/nten~ce,
s~ers vested Ln I~ ~u~hor/~, n~ s~er �onsC~c~Lon, s~er �onne~
t/ons, JoLn~ s~erage ~d s~age disposal, hLg~ay drainage, septic
~anks, adoption of private s~age vorks, defective drainage, ~oILtL~
o£ special drainage districts, ~nd prohLbitlon on buildings erected on
s~ers. ~e par~ on ~rade e[[luents includes: ~e right ~o discharge
~o sever, and exLs~Lns ~d n~ discharges. ~e supp/e~t~l section re-
vies: the rights to s~age, p~ers of en~, s~p~ing s~age, prohibi-
tion on ha~£u~ s~sc~ces, application ~o the Cry, ~d setc1~n~

PORTER-~O~E A~

Paper presented at ~he ~If ~i~er Po~lu~i~ Con~ ~s~ ~2nd
Conference, Sacr~nco. Caltf, Apt 29 ~o ~y I, 1970.

q~ltty acc~ ~gal u~cts.
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The Porter-Cologne Water Q~altty Control Act, effective Jan~ry 1 this
year, provides the State ~ater Resources Control Board and the nine
California Ke~lonal ~ater Quallty Control Boards with the °’tools" to VInplenent and carry out an ef~ectlve water quality control program. The
~ew law is geared to enhance thc water environment as well as to prevent
water pollution. This is evidenced by the inclusion of esthetic enjoy-
ment and the preservation of fish, wildlife and other aquatic preserves                         "r
a~ong the water uses to be protected. Other major provisions of the new Llaw include: civil fines up to $6,000 per day for violation of
and desist orders relative to a waste discharge; payment of a filing fee
not exceeding $I,000 to accompany a report of a proposed or material
chan~e in a waste dlscharRe; ~.~ndator7 cleanup of pollutlon by a viola-
tor with full liabillty for cleanup costs; and Integratlon of water
quality into consideration of water rights, including appropriation of
water by storage to be released in order to protect or enhance vater

¯ quality.
2

UTILIZATION OF STKEAN FOR STORM

D.A. Schneider
Public ~orka~ Vol 95~ No &~ p ~?~ A~r

Descrlptors~ aLegislation. Drainage districts.
Identifiers: *North Carolina.

As the Court stated in a North Carolina case, ~untctpalities can be held
liable for daaa~es caused by their failure to maintain proper sever con-
ditions Including ~ood drainage and freedo~ froa obstructico. Thus,
vhen a locality utllites a natural vatervay for severaga and drainaSe,
it ta obligated to keep this rater in proper �ondition, and it is liable
trader the lay for da~ges resulting fro~ neglect to perfor~ this duty.

PHOSPHATES IN SURBACE ~ATE~ AND D~TERGENTS,

P. J. Weaver
J gater Pollution Control ~ad, Vol ~1, No 9, pp 16~7-165~ Sap 1967.

Descriptors: *Phosphates, *Surface runoff, Water pollution sources,
Detergents.

¯ o Identifiera: Urban runoff, Storm~ater.

!-
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The presence of phosphates in aur~a ¯ raters may be caused by munlclpal,
industrial, and/or agrlcultura! s:;~ces. M1111ons of pounds of phosphate
enter lakes and strea~s each year. An estimated 120,000 to 200,000 Ib
(54,500 to 90,800 kg) of phosphor~ (as P) were measured daily in the
Hau~ee River Basin in Ohio. Aglr~-~ura! sources, anima! wastes, and
lake bottom muds are important sc,.~:es of the phosphate nutrients in ad-
dition to uastes encountered at ~a~:e~ater treatment plants fro~ domes-
tic dlsposa! systems, urban runo~ ~d drainage, and storm~ater over£1o~.
The removal of P fro~ treatment p;~:s may be acco~pllshed by chealca1,
chemical biolog~cal, and other ~e~::,:s. Phosphates are laportant Ingre-
dle~,ts of detergents because the~ s:~ten water, sequester, emulsify.
provlde alkalinity and many other a:vamtages.
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368
WASTE DISPOSAL -WATE~ TREAT’~ PLANTS (JOINTDISCUSSI0~).

J A~ Water WorMs Assoe, Vol ~8, ~o 9. pp 1102-1116
Sap 1966.                                           ’

Descriptors: e~ater %reagent, aWaste d~sposal, aSlud~e dlspos~l.
~A~pllcatAon methods.
Identifiers: *Detroit, Michigan, Back-wash water.

In a Joint discussion at the annual conference of the AW’gA Im
May 196~ several s~eakers d~scussed various aspects of the proble~
of dispcsir~, oT wastes ~rom water treatment plants without cau~n~
pollution. Local factors were taken into account when dec~dl~
whether or not such wastes were likely to have an adverse effect
on the recei~n~ wa:er. The effects of Penn,ylwania state water
quality standards and of federal pollution-control le~slation
on the disposal of wastes from water works were considered, and
the methods of ~s~osal at Detroit, ~lch~an, were described by
C.J. Re~us. One of the Detroit works is situated on the banks ~f
the Detroit riwer ~nd the filter wash-water from this plant ~s
dischar~ed d~re~tl> to the rtwer; s~nce the flow is rapid, the wash-
water ~s dls~ersed ra~ldl/ and there is no e~dence of sludge
deposits. The wash-water ~s chlorinated before d~schar~e and Is
bacteriologically of ~etter quality than the riwer water. The
other three water worms are s~tuated away from the r~wer~ at the
l~r~est of these the filter back-wash water ~s rec~reulated for
reuse, while at the other two It ~a ~ischarge~ to a sanitary
sewer, and settled before discharge to ¯ stor~ sewer, respectively.
The sludges from the sed~mentation tank| at all the plants are
dAschar~ed to the sanitary sewers.

TEE LARCESTBIOLOGICAL SEWAGE-TREATMEhT PLANT O~ TH~CORTINERT,

Ber AbvaseerCech Vet (BABVAD) Vol 18, No 2, V, 1967.

Descriptors: *BlcloEical trea~ent, *SewaEe Crea~nt, *Sludge treat-
ment, Channels, InvestiEat~one"
Identifiers: Cersany.
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~8er~tor8: eDest~n, e~ost ~8~s, ~es, ~able rater,

¯ dest~ ~d eos~ s~udy o~ t~e ~re Wilde l~e
~l~la, ~., ~hiah �onsiders ~e trea~en~ o~ runoff and
~se u Ftt~le rater, 18 descried. ~e 8ch~e includes
coIiec~on ~d stor~e o~ ~o~r In ~0 s~l l~e8 ~d
~rea~en~ there by s~inen~a~ion, ch~�~ �o~la~l~
�~orlnatlon.

TAA~tS~SSIOI~ PL~T TRF.ATS 100,000

~scrlptor8: tWij~e ~rea~, *S~rs, *S~a8e trea~nt.
~aete8, Separation techniques. Water distribution (applied)
runo f f,
ldentl~ler8: Znter~ep~

other ~lqu~d vsstes. ~e~eCion o~

Cle~ e~l~ ~ter
~so ~ ln~ this overhe~ �ollator ~d the ~ntents
mun~�~ 8to~ myers. Indus~r~ ~te
Plashed t~o~h %he inst~lat~on o~ the e~plex caste t~a~ent
~t, which ~m descrlb~ In detail ~d vh~ch, 81nee Sept~r
~ ~ss~ o~ treat~ 1nd~r1~ ~tes to ~1c~ se~rs.
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376
LOWEST~FT CHOOSES T~?~i~_. FOR S~ACE

Descriptors: *~lets. *S~erage, *Construction, *Currents (water),
*Costs. *T~nel design, DischarEe (water), S~a~e treatment, Tunnel
construction, Tunneling aachines.

~e sere ou~f~l proJec~ a~ Lowestof~ is controversial In concep~
as yell as In ~e of eonet~ction. ~o~l~s of such outf~ls lncl~e
their ~equent d~e by hea~ seas ~d ~helr questionable ability
to adequat~ d~s~rse effluents. Sea �~rents at disch~e ~lnts
were inves~lKated ~d fo~d to be conducive to P~perly
effluent ou~ to sea. ~e slightest beach ~llution, however.
pr~ote intense ~bl~� d~st~st of the ply. Disc~e sha~s of the
t~nel beneath the sea-bed v~ll be rais~ t~o~h the use of
~a~ic Jacks, ~ ~us~ technique. ~th the t~el ~rk ~d
the sh~ ralst~ ~11 be done employ~ �onfessed air. D~enslons
of the t~el ~d other const~ction tec~lques ~d p~bl~
relate. ~e sch~e ~opt~ ~s ine~ens~ ~th re~d to
~d ser-~ic~ costs. A �~plete sere trea~ent ~rks for the
~d cost at le~t t~ce as

T~ ~ ~ ~IZ~ ~D

~~, v~ ~, No h~8, pp 30-3~, A~ 15, I~9. 7 f£~.

Descrlp%ors: e~e syst~s, eS~e dls~s~, eSewers, FI~
control, *Mul~Ipl~purpose projects, *Trea~enr facili~es.
cr~rer~a~ SludEe ~rea~en~ S~aSe
Iden~flers: ~rea~
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IeARI~IODON RDC ~ 8E~aO~-

~r, Vol 82, No 3~, ~ 5&-56, ~p 13, 1968. 5 f~.

~scr/ptors: ~ea~ent facilities, e~er~e, e~rs, ~r~,
eCont~ ~n~e, Stom ~off.
Identifiers: *C~bined 8~er8, *Sto~ s~er8, *Creat Britain,
Capacity.

L ¢onven~lo~ trea~ent ~ ~ ~e~ desl~ ~d l~ge ca~�lty,
~us a n~ ~d e~ens~ve s~r~e syst~ replsc~ a ~o~erly overl~
sye~ a~ F~ingd~n in t~e ~rksh£res. Addl~lon~ s~ers ~re
to relieve ~e ~lsttng syst~ fr~ surcharge and fr~ ~ely

F~don ~s a c~b~n~ s~r~e sys~ ~htch ~s~ be o~ ~
ca~y s~cten~ ~o ~e ~e heaviest s~o~. ~e s~e dt~s~
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LA~T,~’~I.~C A YVO ALE S~AGE OUYrALL,

S~r, Vol 8~, ~o 3~78, pp 16-17, A~ 30, 1~8. h ~g.
2

~scr~p~rs: e~ain~e system, ~ea~ent ~tct1~t~es,
~s~er ~11ution so~ces, Cons~ctlon, ~1~ pl~ts,
~o~ ~o~, FI~ ~nt~1, Costs, Deli~
~deu~irlers : eGreat

~e ~astir~s vestern ~es ~in dr~n~e 8ch~e Inel~es a
ou~s~, ~ n~ ~pin~ s~ations, a ~ial ~rea~ent ~rks, ~
a ~pl~ ~In. ~e sch~e m desiKned to repl~e ~ �onvention~
ou~Is vhich eaus~ ~11u~lon o~ the foreshore ~d sh~1~
because o~ Insuttlclen~ le~h. ~e n~ ou~tall ~s bullt up
seven s~rl~s In a s~ei~ sss~bl~ ~ea, ~d &hes@ meetlons ~ro
~o~n~ sueeesslvely ~ore the en~Ire pi~ v~ launched into its
~I~ ~s1~ion o~ ~he ses b~. ~ther �onst~ctlon
~e e~laln~ ~o~ vl~h the ae~s us~ ~o demesne the
le~h o~ the out~1. ~e n~ ~pln~ statlon ~ps sea
t1~s up to 6 d.v.~., ~4 a dlsc~e to a s~o~ster s~. ~e
s~p �o,sets to the ~oreshore by s �~vert ~ ~o: sea levels ~1~
~d-tlde, sto~er dlsch~Res ~ sea ~ ~svlty. At t~es
the ~ve~ Is t~de-1~ked: a stouter ~p o~:ates. Costs,
4~enslons, ~4 o~her det~is o~ the en~e sch~e ~e Inc1~

382
N~ S~ DISPOS~ ~ ~ O~~S U.D.C.,

~scrlp~rs : eSlu~e trea~ent, eS~e ~ea~nt.
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~n i~lustrated description is given of a ne~ seva~e works at
Oak.creates, SaZop., which provides �onplete trea~ent by biological
filtration /’or up to 3 ti~es the dry-weather-flow of 0.8 s ~.d.
Pri~az7 sludge and sludge fra~ s~or~a~er tanks ere discharged to
thlckenlr~ tanks, and secondary sludge is returned for treat=ant or
pu~ed ~o the th~ckenln~ tanks if required. After thickenin~, sludKe
is devatered on beds.

383
AWARD ~lh~INC Ih~DUSTR, I~L WAS~ TREAT~.’EhT p~,

Water ~llutlon Control, Vol 107. No 7. ~ 18, J~ 1969.

Descriptors: ~Waste treatment, ~nds, Sto~ ~ff
Identifiers: *S~o~ea~er ~nd.

~sler*s lndustri~ ~ste trea~ent pl~t h~dles
~d ~ndustrl~ wastewater. ~e pl~t ~s desl~
d~s~se of ~ee ~d ~uls~fied oils, detercent8, caustic 8tr~p~r8,
~d acid rinses. A s~o~ater hold~ ~nd o~ t~ee
~allons stores excess floe ~ the ~ndustri~ pl~t ~der sto~
conditions. ~eeptlon~ly lon~ ~d hea~ rainfalls �o~d cause the
~nd to overflow; however, a sufficient detention t~e ~d
~lov sus~nded solids to settla out. Stor~ stouter
later when the pl~t s~Me Io~ ~s deere~

Water 8~e ~ke, Vol 116, ~ 12, pp ~71-k73, ~ 1~.

Descrlptors : eS~e treatment, asperse, S~ere, Water ~11ution.
Identifiers: eSever ~dra~ics, C~blned s~ers. ~1~t~on, Delaware.

Wl~on ~la~e’s second~ sev~e trea~ent pl~trecantS-built
~11 ~lov the city to meet f~er~ re~at~ons ~e~dt~ vate~ ~11u-
tlon. ~tho~h the city has a �~blned s~tt~, tndustrl~ mtel,
~d sto~ater se~r~e syst~, entire flows ~e ~lwen
ment beTore p~s~ to the F~VeF. ~n~ ~rl~s of rainf~l,
~p~ stations d£sch~8e ap~ox~tely 120 ~d with t~ee
o~ra%~on. ~e st~ct~e of the new sere trea~ent pl~t Is des-
crlb~ ~o~ ~th the ~v~t~es It ~wldes.

R0036302



~ Pt,P~ING S’I’ATIOII FOR L~L,

Water ’,/~t,e Treat, Vol

Id~ifiers: *Gr~ Br£ta/n~ ~Sto~

~e n~ p~pi~ station for Liver~l te ~ of ¯ ~or e~e~ion
pro~ ~ich proyides ~ther u~mentation
~d increased b~oloK~ filtration
to acc~da~e 8even ~ertie~ 8~0 ~ps, f~ of ~leh (~ather
~ps) ~e ~r~
to ~he pr~ 8~ntat~on
(sto~ater ~s) del~ver sere
t~e 8~ter t~8. ~e o~ration
described. U~trav~olet
~ ~o~d ~ ~ch ~ ~�~ ~n the ~p ~use ~t.
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387
I~STRUV~ATIO~ A:,~D CO.,,’TROL AT DAL~.~:0CK SEWAGE DISPOSAL ~OR~,

V
Water Waste Treat, Vol 12, ~o I, pp 19-20, ~ay/Jun 1968.

O
Descriptors: *Sewage treatment. *Flow measurement, Sludgetreatment,

L
Effluents.
Identifiers: *Scot land.

The Instru~entatlon and control l~rov~ded by the Lea Recorder Co.
/,or the new ac~Ivated-sludr~e pl~n~ at D~arnock, Glas~ov, are
described in deta~1. Provision has been ~.ade /,or autonatlc s~lln~
at various sta~es of treatment, as yell as !’or the control and
cording of the !,lows o/, seva~e, stormwa%er, and e/,fluent.Theeffluent ~s dlsc~S~ ~o the River C1~e.

2

Wa~er ~11utlon Cont.1, Vol ~, So 5, pp 536-538, ~ep 1968.

~serlp%ors: ~Desl~, eS~r~e, S%o~ ~oft, S~e trea~ent.
Identifiers: eStom t~, ~e

~e ~rk~e of the ~i~b~ ~e eyst~ ~e deeer~. Ie the
case of hea~ rainf~ (fl~s in excess of 3 d.w.f) s~ s~
~sses to h s%o~ t~s v~th a �~b~ned ea~elty of 7~;t~ S~.,
se~ a desi~ ~p~atlon of h6,0~. A~er the sto~, the contents
~e ret~ for ~I trea~ent ~d the t~s ~e ele~ ~ hlsh-~ess~s

~t~ ~11utlon Cont.1, Vol 67, ~o ~, ~ ~, 19~.

~scr~ptors: eDest~, e~r~e, Sto~ ~tf, 8~e t~s~Dt.

~e n~ ~b~ s~e ~rks o~n~ in 196~ is deserl~. FI~
exce~i~ 6 x d.w.f. ~e d~sch~g~ over a double-sid~ ~r ~
~s directly ~nto a he,by r~ver. Flows ~n excess of 3 x d.w.f.
~s to ~he sto~ ~s ~ch ~ve a c~bin~ ea~c~ty ~ent                "
%o 6 h d.w.f.
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39O
~ATE~ RE:-USE~

Series, Yol 63, ~o 78, 1967. 284 p.

Descrirtors: e~ater reuse, e~ster pollution control, e~astev~ter
treat=ant, *Application methods, *~nalytical techniques, Des~nD Se~ers,
Sewage treatment.

This publication contains the papers presented at the 59th annual
=eating of the American Institute of Ch~ical Engineers in Detroltt
~lc~igan, during an lnterna[ional conference on the conse~atton o[
~aste ~ater by reuse, and additional p~pers ~rom other meetings of
[he Institute are also included to give broad coverage o~ the subject.
Info~a~lon on the reuse o~ ~aste ~a~er for industrial or m~lclp~l
supplies ls presented ~or 9 �oun~ries and cons~deration ~s also ~lven
the role of rater reuse in the preventgon of poilu[ion, ~nag~ent of
~a~er resources, ~nd design of s~erage syst~s; medical, leg~l~ and
economic aspects; inte~al reuse of ~ater in factories; treatment [or
reuse, ~ncluding the use of ch~lcals, ionizing radiation, activated
carbon, and biological processes; r~oval of viruses, phosphateat
and nitrogen c~pounds; reuse In sp~ceships; recovery o~ ch~i¢~ll;
analytical techniques; disposal o~ sludges; ~nd c~ple[e reuse ot
all vas~e ~a~ers ~ncludtng sto~ ~e.
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by the actlvated-sludge process, producing an ef£1uent of high

V
quality, providing nitrogenous and phosphate nutrients are added
as necessary. A new plant used for the treat~nent of textile waste-
waters by chemical precipitation and sedimentation operates on a

O"fill-and-drav" system usir~ a series of 3 tanks, l~lle one tank
is filling, liquid in a second tar~ is being mixed, neutr~lzed, and

L
combated and settled liquor is being dec~ted ~ a third t~.
A well-citified effluent is p~uced.

392
D. ~derson

2Effluent Water ~eat, Vol 8, No 10, pp ~13-516, Oct 1968

Descriptors: *Wa~er ~rea~men~. ~as~e ws~er (pollu~ion), S~aEe.
Identifiers: Developin~ countries.

~ere viii be ~ increase in the ~l~e of ~st~ter ~d in the
concentration of ~llut~ts due to the Increase ~n the total use of
~ter for ~un~c~p~, agricultural, and indus~rial purposes.
problems created by th~s ~nere~e ~nclude: develo~ent of ~ter
reso~ces ~nvest~ating river ~rpholo~ ~d irrlsation:
~ste stressi~ the reduction of ~he o~en constable In
tr~e ~st~ter ca~s~ by a rapid pro~ of tndustrl~lzation;
equ~ent ~d processes vheretn design st~d~ds us~ ~n ~ndustr~
co.tries vere ~so applied to develcplng �o~tr~es, citing the
~nst~lat~on of a trea~ent ~t ~d ~ inadeq~te stouter
~ter ~d ~st~ater ~n~ent; ~d ~ter-~rne disease. Rese~ch
~nfo~t~on ~s need~ for �~tt~ the ~ter trea~ent ~blm.

T.A. Austin
~r ~esent~ at a meet~ of the Institute of ~ater ~ution
Control, B~~, Dov~r 1967.

~scr~p~ors: ~S~ase ~ream~, Effluents, ~ater pollution. ~a~er
re~e, Inves~sa~ons. B~och~c~ o~en de~nd.
Identifiers: ~Grea~ Britain. S~o~ serape, S~pended

~ h~s~orical acco~ Is S~ven of ~e developm~ of s~e ~r~
~ng~on Spa ~h special refer~ce ~o ~he proble~ enco~tered.
~pec~s considered include: ~e sys[~ adopted for ~arsi~. coneyS.         .
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~,~or ezistir~ severs vere to be connected
l~s~ ~ d.v.~, vtll be ~ss~ ~o ~he hey seve~.
~he exts~t~ sev~e ~e~en~ ~ks
and p~ps ~nsta~ed ~ convey s~ored sev~e back to the
~lovs ~o~ I~ d.v.f, shoed reach rivers vlthout trea~ent. S~f~e
~ter sto~ severs v~l be built accordl~
dra~n ~he ’once a ye~ s~,’" even ~hough rain of this In~ens~y
and duration Is no~ llkely to occur ~ore than once
ye~s. Descr~p~on~ ~e ~Iven of the
trea~en~ and o~er~on for t~e n~erous ~ts of the s~e trea~nt
p~s pro~sed. ~o sto~ ~ter settl~n~
f~rst develo~ent. ~d furze ex~sion ~d increase
v~ll dete~lne ~he~her a s~o~ sett~
trea~ent of ~ x d.v.f, or ~re ~ill be
~sts for ~ trea~ent pl~ts ~e tabled
cs~tles ~d d~nslons of each trea~ent

The severa~e systm of Svtndon is constructed as ¯ �ombined syste~
~ pre-v~ d~s, ~ so a se~ste sever~e systm for ~sion
~ess. ~e re~ stresses s~e ~rea~ent ~d dls~s~, ~r
generation, ~d s~e trea~ent ~leh mphaslzes blolo~lc~ ftlt~s
screens, pr~ se~tli~ ~s, ~d sto~ s~e trea~ent. ~e
o~rat~on of the s~o~ s~e trea~ent as ~ll ~ ~sis ~
�o~e~ over flus on~ ~de~atn~ 1~ ~e ~lven.

L.K. Cecil
Ch~ EnS Prosr~, S~sl~ Series. Vol 6~, No 78. pp 2S~261. 1967.

~scrlptors: ~at~ r~e, ~st~ ~llution corteZ, ~tl~
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Identifiers: ~reateent :e~hods.

The author outllnes a syste= of water .~ollutlon control In vhlch ~
~s~eva%ers from ~he ~ea ~e ~reated for reuse as municipal or
~ndus~ri~ water su~lles. :;o vsste~%ers ~e d~schsr~ed to public
vaterco~ses, ~d va~er ~s ~a~ fro= natur~ so~ces only ~o replenish
~osses ~y evaporation and o~her ~rocesses. ~e choice between
and sep~ate sewerage syst~s in ~u~h an ~ea and the selection
a ~reat~ent syste~ for ~he ~s~evaters ~e considered,
sy~te~ ~ treatment Is described co~r~sin~ re,oval of ~lt ~d s~.
Si~taneous r~ov~l of c~o~ceous and nItro~enous cowards
~ction of phosphate by activated sludge vt~h incineration
excess s~udge to ensue re~ov~ of ~hos~h~te ~om the syst~
as ~ell as ch~ic~ prec~pitation ~o reduce c~nate h~dness,
~hc~phates, silica, ~ron, f~uorides, ~d rinses, follow~ by filtration
thro~h diato~aeeous e~th. ~e renov~ of d~ssolved sol~ds
¯ertes of five units cons~stlr~ of hydrogen cation-exch~e
t~ee actlvated-c~n col~s, ~d an ~ion-exchange �ol~ Is ex-
plored. ~e syste~ recovers ab~t 9~ ~r cent of the tniti~ ~ter.
Water c~ be removed ~on the syst~ at ~everal st~es for
selected

In: Combined Sewer ~erfl~ ~in~ Pa~rs, ~Aison. ~.J., Nov &-~, 1~.
Wa~er Pollution Control Rese~ch ~eries, DA~-~7, pp ~-1~, ~ 1~0.

~scriptors: ~Water ~llution so~ces, ~S~ers, eInfiltratlon,
~Con~rol sys~s, Trea~en~ faclli~ies. Control structures.
Identifiers:

~ution probl~s caus~ by e~bin~ s~ers ~d se~ate
~t as combined ones because of ~ldespread infiltration ~d
~c~ionl~ relators ~e e~in~. ~eth~s of control ~hich ~e
~esently bei~ investigat~ ~e d~scuss~ herein.

h01

P, Cotton
~a~er ~u~lon Control, Vo~ ~7. ~o h, ~ h~h-h~. ~8.
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Descrip~ors : ~Seva~e t~ea~-~ent, eBiocon~rol,
Identifiers: *Great Britain, *Biological filtration, S~o~ tank.

~ Illustrated description ~s ~tven o~ ~he s~e vorks o~ ~o~ich,
vhlc~. ~e deslgned to trest a ~y-vea~her ~1ov o~ 7.5 n.g.d, by
bIo~o~c~ ~I~ra~on v~h rec~rc~s~Ion o~ e~uen~.
e~cess o~ t~ee ~es design ~iov ~e settled ~n sto~ t~ks.
Slud£e is ~hickened by medi=en~atlon before di~estlon ~d di~es~
slu~ze is ~ssed ~o a s~ors~e la~n before ~ei:~ ~led on b~s,
dls~sed ¢~ on land in ~iq~Id ~o~, or dls~ribu=ed by

S~AGE NNI~G IN GR~T~ ~0~ ~,

Water ~e ~rke, Vol 116, No 9, ~ 356-358,

Descrlp~ors : eSever~e, eS~e %reagent, ~1ologlc~
°Pl~nir~, e~sign, e~ea~en~ f~tlities, °~el desi~, e~el8.
Ide~t ~ fiefs : e~en.

~ ~ntens1~e red~etrlbution vttbln ~d to the Crester-St~o~
is e~ct~ by the ye~ 20~, ~d �onsequent~ l~ge ~d
s~er~e problems ~e created. ~e ~obl~ �~s~ by s~er~e ~d
sev~e discb~ge in the s~ro~dl~ ~es of ~~ ~e d~scuss~
in re~at~on to trea~ent facilities nov ~n use. ~ �~ses of
p~bl~ sol~1~ ~e descried as: 1) t~el syst~ for sere
~lec~t~ ~o~ catc~ent ~eas which void �~
the v~le region ~ a e~n sev~e trea~ent ~t
disc~ge; ~d, ~) a t~el syst~ �onst~t~ u
to be~ter recei~i~ ~ters for the btolog1�~ly treat~ s~e
~o~ exist1~ sere trea~ent p~ts. ~ d~tslon ~s b~n ~e

SK~ 0~~ ~R ~HL~G~, D.C.,

~ 1970. 1 ~.
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Descriptors: eO~erflov, a~ontro! s~ste~s, *Labors[ory tests,
~ydra"..llc ~odels.
Identifiers: *Treatment me~hods. ~omblned sewers. *Comparative
analysis, *~igh-ra~e fil~ra~ion. ~ashlng~on. D. C.

~ Investigation, w~ich dens vi~ th~ assessment of ~ternate
~et~ods for contro~/tr~a~ent cf :~.bined sewer overflows ~or the
District of Col~bla, Is rresen~e; ~erein ~d has the forgoing
t~ee co~ne~ts: I) rroble~ ~ef;~!tion, 2) the ~tudy of the
billty of h£~h-rate filtration f~r Zreat~ent of co~blned sewer
and 3) ~e study of ~ternatlve r~ds of ~olution.
nltlon deal~ vith atte~rlin~ to ~#~Ine hydra~ic pro~rti~s ~ ~ter
quali~y ch~acteri~tlc~ of co~£~e: and serrated sto~ s~er
The second ~a~or ~ea of study, .~-rate filtration, ~s
by bench-scale la~ratory extricates. ~e third ~t of the Inv~stl-
gstlon was acconpllsh~ by ~y~;~r v~ious sr~roaches used In other
p~ts of the count~ re~atlve to ~elr applicability to the Washi~on,
D.C. system. ~Is ~r rre~ents s discussion of the t~ee ~or
~rtions of the investigation. ~ approache~ ~e deserl~ and
appropriate �onclusions present~.

~o~
~ICROSTRAI~IRO OF SEWAGE E~. I~ TH~ USA~

E.W.J. Diaper and M.R. Lowndes
Effluent Water Treat, Vol 10, Wo 6, pp 323-32~, 327,328, Jun 1~70.

Descriptors: eFlltratlon, ¯Waste water treatment, aPollution
eInvestigations, Pollutant identi~cation, }~onomic
Standards, Legislation, Suspended load, Chlorination, Ozone.
Identifiers: *M/¢roatraininE, 5~crs overflows. ChicaEo. Lebanon.
Ohio.
Emphasis has recently been place~ on up-sradin~ effluent standards
maintain, or improve, river quality in lieu of lncreasin~
frc~ municipal and industrial dis:~es. Each state mu~t foneu!ate
standards for waste water treat, s=: as a res~tlt of le~islation intro-
duced by the Federal Government. :~creased attention has been peAd
to the ~pounds of phosDhorus an~ nitrogen In effluents since these
chemicals provide nutrients for ui~t life in the receivin~ streea.
The basic operatin~ ~rinciples o~ ¯ typical aicrostraintn~ insl~/!a-
tion are reviewed. The article outlines the results fro~ three
ves~i~ations in which mierostrain~ has been assessed as an econos!�
aid in preventi~ pollution in: 1’ i~banon, Ohio -where methods of
re~ovin~ suspended matter that ~e=~ to overload advanced waste treat-
ment processes were explored: 2) -~":cs~o - where the necessary tertiary
treatment sts~e at three plants is bein~ determined ~n order to ~eet
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v.~ere the re:ovL~ of sus.~ended so~Ids ~n stor~vater over/~.ovs
~Icros~raln~ ~d ~he reduction o~ bacteria In ~ese e~luen~s
by c~orlna~on ~d ozons~/on ~e beLng ev~ua~ed.

Dlse~ssions by E.~.~. Di~per ~nd Russell L. Culp
J Sanit Eng Dlv, ~ Soc Civil Engr, Vol 95, No S~ 5~ pp

Descriptors: ~w~e treatment, S~o~ ~nott.
Identi/lers: C~bin~ sewers. Philadelphia.

In his e~ents, E.~.J. Dia~r mentions the tact that the ~bi~-
tion ot mtcrostrainl~ ~4 ozonation tot the treatment
se~er sto~ater overtlovs Is being ev~uat~ in

~ A~AT~ S~£ ~ ~ S~ ~ W~EI~ V~,

~l~ g. ~bleton

~scriptors~ ~S~sge treat~nt, ~reat~nt facilities, ~epara~
techniques, S~ers~ Drainage program, ~aign~ ~erfZ~.
Identifiers:. *Great Brit~Ln~ T~nk s~er, Sto~ tm~.

~e Atherston ~ District Co~eiZ �onst~ct~ a n~ s~e treat-
aent ~rks ~d ~ns~l~ ~ever~ m~les of t~ sewers to
t~ee existed, overlo~ed ~rks ~d to ~ovide for ~ins ~ain~e
~n t~ to~s ~t ~rev~ously seared. ~ activated slud~
~so pro~s~ for eonst~etion. ~e ~t~ly serrate
~st of the v~l~es ~ere ~equate for even ~t~c~t~
but ~n a fe~ ~nst~ces ~here ~eh~glng occurS, ne~ s~rs
laid. In one ~ea, sto~ overf~o~ on the se~ers ~ere ~nslde~
reduce f~ov to the ne~ ~rks, but sedation at the s~te
~s fo~d to ~ ~eferable. A �~plete description of the des~ of
the ne~ ~rks is g~ven. E~o~ t~s c~ hold the equiv~ent
1E ho~s d.~.f. At t~s of ve~ hea~ ra~nf~l, t~s
to Pe~re ~k. ~er a sto~, contents o~ the t~s ~e ret~n~
to the p~pl~ station to ~ li~ to the ~rks for trea~.
trea~ent ~cess ~d slu~e h~ ~e deserl~.



~07

~ V~.5~RI!,’E PIPF~INE ~0 D~$:HA.~GE TRF~TED EFFLUY~ AT SP~ p~,

N~el Ea8~
~ 0S~veyor, Vol 85. No ~, pp 38-~0, Feb 13, 1970. I0 f~.

~scriptors: *Sewage treatment, ~reatment fac~ltties~ *Separation Ltechniques, *Steel pipes, Construction, Outlets Sto~ runoff Se~ers
Sewerage, Effluents ’ ¯
Identifiers: *Great Britain, Sto~ tank.

S~tlab~ PDC’s tever~e scheme involves t~ aerie trea~e~t ~rka
construction of a ~.5 etle outfat2 sever to disuse of effluent
~th works. In one ~rks. ,to~ f~ovs exceedln~ 3 d.w.f. ~e tep~attd

2

and passed to ato~ tacks and ~dittonal flora Screened ce2~ ~efore
passing to the ffn~ effluent t~p. 7he
water, and elf~ .... * ......... v .    ua raw t~e, ato~-~�-~ v~-~n~ p~an~ vat au~ented ~d the filterd/~trlbu~er ~s replaced wi%h o~hers of ~rester capaci%y. ~e
sever sys%em ~ revised ~o t~e ~he effluent %o %he su~ine
P~odlfications of ~he second ~rks provided a degree of ~rea%men%
slm~l~ %o %hat a% the flrs% ~rks. ~ ~It~en en~el-cos%~ s~eel
su~Ine pi~l~ne ~s deacrfbed In addition ~o me~hods us~ for ~rench
exeavs%fon ~d

J Water Pollution Cont~l F~, Vol hO, No 5. ~el ~ppl, ~-170, 1968,

~croorgan~sms.
Iden~flers: ~C~nclnn~i. Ohio, R~of~

Ta~ulat~ ~d ~aph~e~ resets ~e glven of la~rato~ st~les on

~es o~ C~nci~a~ ~h~ch ~s severed on ~he sep~a~e sys~. P~n
sed~en~a~on ~or ~ess ~ one ho~ ~as no~ effective ~n
~D, ~D, concen~ra~on~ o~ n~rogen, ~hos~ha~ ~d so~ds, or the
total eo~ts of t~ee bacterl~ indicators, but imp~v~ r~s                   .
were obtafned with s~entation for four hours. A do~e of 2~ ~
of c~orine ~r litre a~lied for 20 mfn was neecess~ ~ eff~t a
99.99 ~r cen~ kill of tot~ eoltfo~ or~ani~s, faec~ ~lifom
or~t~s, ~d faec~ streptococci. ~en with such hf~ do~s of                   "
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Descriptors: *Rainfa11-rtmoff relatlonshlpa, *Routing, *Runoff forecast-
Ing, *.~,athematlcal models, *Computer progra_~s, Hydrographs, Hyetographs,
HydroRraph analysis, Synthetic hydrology, Time lab
Identifiers: *Aust raZia.

An investigation was made of the values of lag time for natural catchment
areas, as measured from center of mass of excess-ralnfa11 to center of
mass of resulting runoff. Any variation in this value for an individual
carch.~ent is an Indlcarlon of a nonlinear response. Values of lag vere
m~asured for a range of floods on 5 catchment --.teas. The difference in
value beraeen catchments was found to be a function of the catchments*
cbaracterlsrlcs, sahile variation in the valets for an individual catch-
ment ~as strongly related to the magnitude of the floods. A~ the degree
of this variation vas falrly constant for the areas s~udled~ the degree
of nonllnearlry ~as also considered to dlf~er llttle between the catch-
ments. The development of 3 general formulae required a detailed anal-
ysis to be made of a large volume of hydrologic data by an objective
systematic procedure. For this purpose lag s#a_~ measured to the center
of mass of direct runoff and a welghred ~an discharge measure of flood
magnitude saas devised. Numerous hyetograph characteristics ~ere measured
and studied, but none appeared to have any si~nlflcant influence on ~he
value of lag tim. Computer program llstlng.~ for computing lag-dlschsrge
relatlonshlps ~nd for regression ~nalysls of lag-dlscharge relationships
are included.

460
MAN~S INFLUENCP- ON HYDROLOGICAL PHENOIdE~A~

J. l~alogh and I. Hatrai
2nd Int Fostgrad Course on ~ydrol Hethods for Develop Nater Reeource~
Hange~ Budspest~ llungary~ Hanua! No 14~ 196g.

~Descriptors: eNater management (applied). *Flood control, eRiver train-
Ing, Irri~stlon, Drainage systems, land management, Reservoir operatlon~

i Nater demand, Natershed management. Nater utilization, Nater quality,
~ Forest management. Runoff, Streamflo~, Ice, Navigation, Nater polluti~n,

Urbanization. Industries, Agriculture.
Identifiers : Wrechnical manuals.

The effects on the hydrologlc cycle of human ~ater-contro111ng acti~r1~les,
vhlch include urbanizarlon, agrlculture, forestry, industry, and cosmmrce,
are examined in ~hls technical manual. Agrlcultural and forestry actlvi-
ties modify the water budgets of entire drainage basins, vhlch change run-
of~ precipitation, and other quantitative factors, but they have rela-
rlvely llt~le effect on quallty. Co~mmrcial, industrlal, and urbanlza-
tion activities have much less effect on quantity than on saater quallry.

¯ . Huch of man’s rater demand must be met by use of groundvater. The
recta of flood control and river training seorks on stream hydrology and
the effect of human uses of catchment areas are discussed in detail.

¯ Nater management efficiency and various manage=ent techniques are eval-
uated.
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ESTI.~TING DESIGN FLOODS FROM EXTRE~fl~ RAINFALL,

Frederick C. Bell
Colorado Stare Unlv, Hydrol Paper No 29, Jul 1968.

21 p, 20 fig 5 tab"’ ref. ’

~ ~crlprors: ~slgn flood, *~Infall, *PrecIpitatlo~ (atmospheric),
~.orecasring, *£ror~ runoff, Watersheds (basins), Drainage basins,
Bibliographles, ~ydrolory, Floods, Small ~arersheds, Hydrologic da~a,
Time lag, Flood forecasting, Flood hvdrogrnphs, Flood pea~, ~i~n storm,
Rainfall-runoff relatlonshlps, Ratlo~al fo~ula.
Idenriflers : Flood hydrology.

Disrlncr differences exist be~een estlmarlng specific floods from data
on specific rainfall events and est/marlng design or representatl~
floods from rainfall statistics. ~e la~rer should be regarded
~re generalized p~cedure in ~hich high accuracy cannot be expected.
~ny p~yslcal de~ails of specific events are Irrelevan~ for esri~Ing
represenrarlve events. A single para~rer Is sufflclen~ ro e~ress the
ri~-disrrlbu~ing charsc~erlsrlcs of ~ ~arershed for desi~ purposes.
The suggested p~rs~er Is the represen~arlve lag, closely related ~o
~he vol~/peak ra~io. For s~ll ~a~ershe~ In ~he ~es~e~ U. S., ~he
sa~ re~urn period ~y be assigned ~o ~he desi~ flood ~d ~e corre-
spondlng extre~ rainfall. ~Is finding Is not e~ected to apply to all
cli~ric slip,ions, bu~ ~y be s reasonable ~s~ion In the absence
of any other Info~tlon. ~e ratlonal-loss rate ~thod Is suggested for
esri~rlng extre~ floods from extre~ rainfall bec~e of ira si~llclry,
fle~btllry, and co, latency vlth the req~re~nts ~d limitations of
the problem. ~ts ~hod does no~ gl~ sa~1sfac~o~ reproductions of
the lO-yr fl~ds on the tes~ ~a~ersheds and c~o~ be s~rongly supported
by ~hls

462
USING ~YTI~ ~ODS ~ D~p A SU~E-~O~ ~D~

~ger P. ~on~ R~sell L. T~cker~ ~nd F~ye N. ~ller
Namer Resources ~s, Vol ~, No 1, pp 10~111, Feb
2 ~ab~ 5 ref.                                                "

~aly~1~l ~echnlq~s, ~lnfall 1n~enstty, ~eceden~ preclp1~atlon~
Neteorolo~, ~the~t~cal ~dels, ~u~er ~de~, Dlgt~ co~uters,
Surface r~off, Graphical ~alysis.

By ~ing ~yrical ~hods, ~uccessive res~�~i~ ~ere
~he~rical version of the U. S. Nea~her Bureau’s graphical surface-
r~off ~del ro develop ~ ~aly~ical ~del ~har e~resses ~he
(~receden~ precipita~ion ~dex)-~off rela~lo~ ~i~h 2 eq~ions
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5 coefficients. The analytica! m~del is similar in concept to the
graphical ~odel in that both relate rainfall, week n~er, ~d ~e
¯ ~a~ure ~o surface r~off. ~e concise relations of the analytical
~del, h~ever, can be rapidly derived fro~ a his~orlcal s~o~ lls~ by
counter. ~en ~es~ed, r~cff relations, derived wlth ~he ~aly~ical
~del over selected wa~e~heds, predlc~ed surface r~off from ~hose
watersheds so--hat better than the regional, graphical relatlo~ de~1-
oped for the ~ennessee Valley.

~N~YTI~LY DERI~D ~IT G~H ~ND R~OFF,

Roger P. Be~on ~nd Ralph F. Green
J Hydraul Div, ~ Soc Civll Engrs, Vol 9a, No ~6, pp 1~89-I~5, ~v 1968.

~scrlptors: *R~off, Hydroloslc ~pects.
ldent~flers: Para~tr~.

A technlq~ h~ been progr~d to solve ~alytlcslIy for ~ures of
precipitation excess and ~It graph shape pars~ters. ~e opt~zstlon
procedures schleved ~ ve~ high degree of adjutant of the ~del
data, but the resu1~ ~ere Inconsistent. The deve~op~nt of In
fitting technlq~ ~s described. A t~o-step fltt~ng procedur~ ~ devised
~hlch s~stantlally tncre~ed the ~Ject~vlty of the fitting technlq~.
~e ~o shape pars~ters ~ere first Indlvldually corrected by s
technique to near-opti~ values. ~Is reduced the effect of the
order p~rt~al derlvstlves ~Ith respect to the shape pars~ters. ~e
mult~eo~ dlfferenttal correction technique ~as then ~ed to
corrections for both the shape parameters ~d the r~off para~ters.
~le this ~o-step solutlon technlq~ does not yleld e~ct r~sults,
are close enough to the desired va1~s and c~ be ~alned co~s~ntly
from different stsrtlng points.

EF~ OF ~~TZON ON P~ ~.

E. F. Brater and Sureeh ~nsal
In: Effects of Watershed ~ge8 on S~re8~l~, ~a~er ~s~rce8 S~
si~ ~ 2, A~tIn, Texas, ~tober 1968, ~£~rs£ty of Te~m
A~tln and ~ndou, pp 201-21&, ~969. ZA p, 8 f£S, ~ ref.

Nscrlptors: ~Urbanlz~tlon, ~infall-r~off relationships, ~to~
off, *RoutInS, Hydrosraph analysis, Model studies, ~the~tic~
S~mulatl~ ~alysLs, Inf~trat~on, R~off~ ~er1~d fl~ Pe~ dLscharse,
Fl~ds.
Iden~Iflers: U~ hyd~lo~.

S~y of ~he effec~ of ~Iza~ion on p~ak flus requlr~s ~h~
posslble ~ledge of ~he r~off process. ~e vol~ of surface ~off
~s ~he rainfall m~ ~nf~ra~ion and permnen~ re~en~on. So~ of
~e~le portions of b~s res~ fro~ urb~Iza~i~ ~d ~e~r
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rude must be considered in co~puting the infiltration cspacity. Hydro-
logically significant l~ermeable area is probably smaller than the ac-
tual l.~per~eable area, and ~here is evidence ~ha~ ~t is rela~e~ to popu-
lation density. For basins near ~tro~t ~he s~gn~f~cant va~ varies
fro~ ~ ~o ~0~, for population dens~ties varying from about 500 ~o 7,000
per square mlle. Hany routing techniques ~y provide the basis £or a
~the~lca~ ~de~ of the hydraulics of storm r~off. One ~[hod of
eval~ting the influence of urbanization on the runoff hydrograph
s~udy re~a~onsbips between ~[ hydrograph shape para~tev$ and so~
~asures of drainage basin characteris~ics. Huc~ york has been ~d
being done to he~p find better rays of predicting peak f~s ~ r~ln-
fall, and ~re e~pbas[s ~s being p}aced on the de~ermination o[ the ef-
~ec~ of urb~zat~on.

465
~INF~L-RL~OFF ~TZONS ~R SO~H~STE~ ~UISI~A ~
HISSISSIPPI,

Anthony J. Ca~andro
Louisiana State ~p P~lic ~orks Tech Rep No 2a, Z967. 61 p, 2 figs
tab, ~ ref, ~ppend.

~scriptors: *~infaE~-runoff relstionships, *Louisiana, ~H~ss~ssipp~,
Hydrographs, Hydrograph analysis, Data collect~onss ~[nfalI,
Statis~ica~ ~de~s, Regressl~ analysis, ~tecedent precipitation, Dura-
tion cu~es, R~off forecasting, ~ln gages, Sto~ r~of~
Identifiers: ~lessen ~th~s.

A ~thod ~or esti~ting sto~ r~o[f ~ro~ rainfall records is presented
for southeaste~ ~uis~an~ and south~este~ H£ssis~ipp[. A
runoff relationship generally ~eful in the study area relates sto~
of~ to sto~ rainfall ~nd the reek o~ its occurrence. Values of veekly
coefficients and exponents are tabulated. ~e standard error o~ esti~t~
of this relat~onship ~or all sto~ is about 40X; for stor~
greater than 4 ~nches, the standard error decreases to about 25g. ~[th
these ~imitat£o~, the rainfal~-r~o£f relations can also be ~ed
distribute incre~ntal rainfall excess ~ith t~. Records ~or 20
gaging stations and 34 ra£nfa}~ stations in the area studied vere ~ed to
compute ~tecedent rainfa1~ para~ters, rainfall duration, toni ~tor~
ra~nfall, and total r~of~ ~or 959 sto~ hydrographs. Graphical
~ndicates that regressions of rain£a~l vers~ runof~ for ea~ reek o~ the
year are ~ good as or better than regressions ~nvo]ving para~ter$
~tecedent conditions ~d ra~n£a~ duration £or est~ting sto~
Apparently, the ~eek~f-year ~actor accosts for seasonal variatio~ in
duration and antecedent conditions, ~d ~e o£ the seasonal fsctor
~11 pro~de ~ef~ estates of sto~ r~off In the ares st~led.
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466
EXTENSION OF ROLE OF LINEAR SYSTL’MS ~NALYSIS IN HYDROGRAPH THEORY,

A. B. Carrasquilla and F. E. Perkins
H.~.T., Dept CIvil Eng, Hydrodynamics Laboratory. Report 106, Sept 1967.

Descriptors: Optimization, P~athematlcal studies, Systems analysis,
Analytical techniques.

The extension of techniques developed for the identification of response
characterlsclcs from past ralnfall-runoff records to the most general
case within the framework of a slngle input-slngle output linear system
theory--tlme variant system with nonzero Inltlal conditions is disct~sed.
The identification process is formulated as the optimization problem for
minimization of the mean square error between predicted and observed out-
puts. It Id sho~/n that the representation of a kernel in linear parametric
form reduces the optimization problem to a solutlon of a set of optimiza-
tion formulation were developed.

467
HANDBOOK OF APPLIED HYDROLOGY,

Yen Te Chow, editor
HcGraw-Hill Book Company, New York~ 1964. 1491 p.

Descriptors: ~Hydrology, ~Nster resources development, Oceanography,
Hydrogeology, Geomorphology, Soll physics, Statistics. Nster quallty~
Plannlng, Legislation.

This handbook contslns a vast range of information on hydrology and ~atsr-
resources technology with interdisciplinary coverage of information to

’date. Sections of the book. each authored seoaratelVo can be divided into
four groups: (i) closely-related sciences upon which hydrology depend~
Includlng oceanography, hydrogeology, geomorphology, soll physics, plant
ecology, silviculture, fluid mechanics, statistics, probabillty~ cper~-
tlons research, and electronic computers; (2) phases of the hydrologic
cycle such as rainfall, snow, evapotransplratlon~ infiltration, ground-
water, runoff, ice and glaclers, reservoir and river ae~imentatlon,
droughts and low streamflow, and water quality; (3) practice and appll-
cation of hydrology including flow determination, flood routing, stream-
flow measurement, reservoir regulation, river forecasting, urban hydrol-
ogy, agricultural lands, forests and rangelands, lakes and ~wamps, and
arid and semiarid regions; and (4) socioeconomic aspects of hydrology
such as water resources planning and development, ~ood-p~ain adjustment
and regulatlon~ and water law and policy.

i’"

/
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468
HA.~BO0~ OF APPLIED HYDROLOGY, SECTION 14, RUNOFF,

Ven Te Cho~
McGraw-Hill Book Company, N~ York, pp 14:1 to 14:54, 1964. 15 graphs,
9 tab, 7 dlag, 147 ref.

Descriptors: *Runoff, Surface runoff, (~erland flow, Storm runoff.

The Inrroductlon to this section briefly defines terms such as surface
runoff, overland flow, stor= flow, groun~.’arer runoff, storm runoff, etc.
The rest of the section deals with the basic aspects of runoff including
terminology., runoff phenor~na, time and s~ace distributions, variability,
and other aspects not dlscu~sed elsewhere in the handbook. (See abstract

number 467).

469
THE SPATIAL DISTRIB~’rXON OF STORM RAINFALL,

V. K. Collinge and D. G. Jamleson
J Hydrology, Vol 6, No I, pp 45-47, 1968.

Descriptors: *Rain Sages, *Storms, Topography, Hydrograph analysls.
Identifiers: *Storm rainfall, Ralnfall-surface wind relationship, Great
Britain.

This investigation employed ¯ network of raln-gages ro ascertain the
average areal precipitation on major zones of the Tyne catchmen~ in
Northern England. The actual ralnfa11 for each storm was compared ~o
the predicted ralnfa11 which was obralned by using past ralnfall figures
and surface-~Ind speed and direction for each storm. Errors between
tual and predicted ralnfall are tabulated, ~he mean percentage of error
being 4.6Z. In spite of the sparalty of raln-gage equlpmsn~ and ~he
small number of storm~ s~udled. ~hls Invesllgatlon demonstrated ~he
direct relatlonshlp between spatial ralnfa11 distribution and surface
wind and topography. Using such parameters, estlmarlons can be made of
the ave:’age areal storm ralnfa11 over subcarchmenrs. This process could
be extended ~o predlc~ flood hydrographs at parrlcular par~s of a drain-
age system.

470
EFFECT OF URBANIZATION ON STORM tATER PEAK FLOWS,

Pedro C. C. Da Co~ra

J Sani~ £ng Div, A~ $oc ClvLt Ensrs, Vol 96, No $A2, pp 187-193, Apr 1970.

Descrlprors: ~Ratlonal formula, ~S~orm runoff, ~Hydrology Urbanization
Ra£n fall intensi~y.                                                    ,                 .
Idenrlflers: *Storm. sewers, Rainlall-runoff relarionshlps, Se~er hydraulics.
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The rational forwula, Q o c t A, ~ay be considered a roug~ expression of
the influence of urbanization on stor~ater se~er flc,as. ~e ~lque run-
off coefficient, c, ls ~he produc~ of ~hree factors, each one having so~
correlarlon ~l~h t~e degree of urbanization given to ~he varershed. ~e
presented general rational formula is related to the other rainfall - r~-
off relationships derived by Snyder and Ho~er - Flynt. ~esults from ~he
fo~ula are co~ared w£~h those ob~alnable by the Chicago ~thod.
flca~ions by urbanlzarion are graphed. Var£abfllty of rainfall freq~ncy
Is attributed to to~graphlc and urban conditions.

471
POTEN~I~LY BLUEST RL~OFF ~OH ~EN~I~ ~INFAL~,

Kazi~erz ~bskl

~zpr Hydrotech. Polsk~ ~ad ~uk~ Part 23~ pp 51-64. 1969. 14
4 ~ab, 9 ref.

Descrlprors: ~Ralnfall. ~R~off. ~Srreamfl~. Ns~ershe~ (basins),
Topography, Forecasting. 5~orm runoff, SFnop~Ic analysla,
s~udl@~.

Stream r~off, ~ ~ result of rorren~i~1 rainfalls, v~ analyzed on ~he
basis of ~he data recorded by Polish hydrological gagln8 s~srlous.
~xlm~ r~off, as s resul~ of a ~orrenrlal rain Is ve~ dlfferenr from
a r~off fo~d by spre~dlng rains. These 2 types of rain r~off
be e~ressed by ¯ slngle fo~ula co~n ~o these 2 pheno~n~. ~e pe~
ra~e of sro~ r~off increases ~irh the sr~rh of ~arer b~In ~d c~ be
~ell represented by ~ deflnire ~no~onlc f~crlon, ~ere~ the peak
off from s spread~g rain ~creases wi~h sn Lncrease In the water b~in
area, sccordlng ro a deffni~e parabolic f~crlon. ~e s~y elso
~har ~der ~he s~ ph~iographlc condlrlons ~he peak ra~ of a
r~off In stall b~L~ Is 8rea~er ~han ~har from spreadi~ rai~.
eval~rlng the ~offs fr~ rhelr corres~ndlng rainfalls rh~ P~liari
fo~ul~ ~ adapted ~ ~he ~sr sui~l~ for ~he hydrogeolo~Ical cou~-

472
EV~UATION OF S~~ I~ ~ON DE~VATI~,

~ecrip~ora: e~l~lcal ~e~q~s, H~etosraphs, Hydrosrapha, Surfsce

n~ ~chod for ~al~sis of rsinfall excess hye~osraphs ~d ~rec~A
face r~off hydro~raphs, ~d f~r ~e deriva~ion of i~�~caneo~
hydrosraphs is e~l~ned. ~e ~Ch~ is b~ed on a theorem for ~he
volu~on of derivatives of f~cC~o~ and sh~s h~ der£va~ives of
~s~d £~c~aneo~ ~ hydrosraph c~ be obtained from analyaim of
~he shapes of ~ article rainfall excess hyecosraph ~d a d£~c~
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face runoff hydrograph. Numerical examples accompany the development of
the ~ethod and an exa=ple lllu~trating the application of the method is
included.
473
RAIN-GAUGING PROGRAM TO PROVIDE GUIDE TO STORM SEWER DESIGN,

Harvey W. Duff, Russ L. Tobey, and George C. C. Hsieh
~ater Sewage ~orks, ~’ol 116. No 11. pp 420-424, Nov 1969.

Descriptors: *Rain ~ages, *Data collections, *Storm drains, *Design
criteria, *Electronic equip~ent. Computers.
Identifiers: *Rain data, *Storm sewers, *Seattle,

The Sewage and Drainage Section, Design Division of the Seattle, ~ashing-
ton, LnR~neering D~’par~ment. is conducting a rain gaging program to pro-
vide sufficien~ precipitation data and storm data for urban-water studies
for the purpose o£ detet-~Aning a mere realistic basis for the design of
storm drain eysteu~s. Da~a for the program are obtained from electronic
instruments and handled by a computer. I~ is estimated that only 0.2
percent of the possible data covering a four-year period ia ~’Aasing.

474
URS~ EFFECTS ON THE L~IT HYDROGRAPH,

William H. Espey, Jr., D~vid E. Winslow, and Carl W. Morgan
In: Effects of Watershed Changes on atreamflo~, Water Resource Syspo-
sit,, No 2, Austin, Texas, October 1968, University of Texas Preaa,
A~tin and London, pp 215-228, 1969. 14 p, 10 fig, 4 t~b, 15 ref.
O~RR Project C-1098.

Descriptors: *~rbanlzation, *Storm runoff, *Hydrograph analysis, *Fre-
quency analysis, Hydrology, R~Infall-runoff relationships Peak discharge,
Floods, Unit hydrograph, Flow.
Identifiers: Urban hydrology, Houaton~

St~marles are presented of ~ork concerning peak floods for urban areas
and of a recent study concerning ~atersheds in Houston, Texas. Increased
urbanization results in increased peak flo~s and accenttmted high and Io~
flo~s. Equations presented aho~ that peak f~ows may be expected to
crease from t~o to four times that of the flo~ from the undeveloped ~ater-
sheds, depending upon the type of channel improvement, ametmt of vegeta-
tlon in the channel, and the type of secondary drainage system. The
capacity of the secondary drainage facilities may have a lla~tlng effect
on the peak discharge.
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EFI~.CTS OF STOR.~ RAINFALL VARIABILITY ON RL.~OFT FROM S~L~.LL SL~IlARID

VWATERSHEDS,

Y.. M. Fogel
Trans A~ So~ Agrtc~tural ~grs, Vol 12, No 6, pp 808-812, Nov/~c 1969.

~scriptore: *Frequency analysie, e~nfall-~off relationships, Data
collec~ons, Stor~.
I~entifiers: Sto~ analysie, ~nvec~ive

~e relation be~een rainfall frequency ~d r~off ~req~ncy ie ex~ed
a~.d a raintal1-r~off relationship f~ convective sto~ le presented.
~e analys~s of 13 years of rainiall a=d runoff data collected on the
~terb~. expcrl~ntal ~a~ershed ~o~ the bas~s for s~udy. A linear                        -
=~PIe-rt’gre~sion ~del ~as ~ed ~o de~e~lnc the relative effecte of
t~e s~o~ depth of rainfall and the ~sit~on~ng of the $to~ on the
~a~ershed.

476
STATISTICAL TREATMENT OF KAIN GAL’GE CALIBRATION DATA,

A. E. Freeny
~ell System Tech j, Vol 48, No 6, pp 1757-1766, Jul-Aug 1969.

Descrlp~ors: ~C~libratlorm, ~Stat/~t~.c~t ~dels~ Para~trlc hydrolo~,
~ges, ~asure~nt.
Identifiers: *Hol~el, N~ Jers~, *~poclt~ce gages.

Statist~cal treat~nt of ~libration data of capacitance gages ~ed for
~e ~asure~nt of rain rates in a rain gsge ne~ork set up In a 160 sq
~ area surro~d~ng Cra~ford H~11, Hol~el, N. J., ~ described. ~e                            ~
d~str~but~o, of para~ters and resid~ls l~ disc~sed and the ref~ne~at,
~t~ corrects for f~tt~ng b~as, ~s g~vea.

~L-R~OFF ~TIONSHIPS ~S~ BY DIST~B~ION P~E~,

~1 O. ~rind
~" J ~yd¢olo~, Vol 9 No ~, pp ~0~&25, ~c 1969. 11 ~aph~, 1 ~ab, ~

" ~scrip~or~ : *~lnfall-runoff ~la~i~hipe, epara~tric hyd~olo~,
~~I~pu~-ou~pu~ analysis, Co~u~er ~de~. ~

Ide~ifiers: *S~a~ts~ical par~e~.
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This study is concerned with statlstlcal parameters of precipitation and
run, off and the interrelations between corresponding parameters. Three
processes are considered: the input process (mean annual effective pre-
clpltatlon) 0 the transformation process (basin storage)~ and the output
process (mean annual runoff). The input is assumed to be a pure-random
series with known statistical parareters. ~e transformation is char-
acterized by an exponential recession c~rve with one parameter. Nlth
these ass urzptlons, eq~atlons are developed expressing statistical pars-
meters of the output for any simulated series, which are analyzed for
their moments. The type of distribution of the output is also establlshed.

478
THE YEARLY DISTRIBUTION OF RAINFALL INTENSITIES,

A. L. H. Gameson and R. D. Qualfe
Meteorol Hag, Vol 94, No 1115, pp 173-180, 1965.

Descriptors: *Rain gages, *Rainfall-runoff relationships *Hydrologic
data.
Identifiers: *Storm sewage, *Great Britain.

Autographic rain-gages were installed at Bradford and Brlghouse, Yorka.,
and Northampton during investigations of the flow and composition of
storm sewage. The Northampton data were studied in detall in an attempt
to compare the observed runoff distribution from an impermeable area of
115 acres with that calculated from the ralnfall pattern. An equation
used in the calculatlon of the probable yearly duration of ralnfall in-
tensities exceeding any partlcular value in inches per hour at a station
with a given annual rainfall is presented.

AVERAGE II~rENSITY OF RAINFALL FOR USE IN THE RATIONAL FORMULA,

H. M. Cifft and Ceorge E. Symone
Water Wastes EriE, Vol

Descriptors: *Hydraullc~, *Storm rtmoff, *Ratlonal formula, *Ralnfall
intensity.
Zdentlflera: *Nomograms.

For convenience in design problems concerned with storm flow runoff where
clim~tological data are not available, the attached nomogram and r.he map
of lso intensities are applicable to r~e following formula, R
F"2 T"5 where:
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R - rainfall intensity (in./hr.)
~5" rainfall intensity (in./hr., 5-year frequency)
F - frequency of storms (years)
~ - time of concentration (min.).

480
HANDBOOK OF APPLIED BYDROLOGYo SECTION 9, RAINFALL~

Charles $. Gilmmn
HcGrav-Hill S~k Co~-~any, New York, pp 9:1 to 9:68, 1954. 34 dang, 24
graphs, 79 ref.

Descriptors: ~.~eteorology, ~Ralnfall, Simulated rainfall.
Identifiers: "F~Infall data applications.

This aecrldn seeks to aid the hydrologist in understanding the meteorol-
ogy of raln~all, to enable him to appreciate the overlap bet~een the t~o
flelds, and to inform him of the sources of further knovledge. The first
bubs~c(l~n deals vlrh rainfall measurement~ the basis for all hydrologic
and hydre~’(eorologlcal ~ork. The second treats the physics end hydro-
dynamics o{ rain, including the artificial inducement of precipitation.
The third aubsecrlon, on the synoptic meteorology of raln~ includes trop-
ical ralnf~ll, local convective thunderstorms, and quan~Itatlve preclpi-
tatlon forecasting. The next subsection details space-time relationships

of rainfall. The last subsection, on design applications of rainfall
data, Includes frequency analysis, vhlch is utilized in designing urbmn
storm asters; storm transposition; predicted m~xlmum precipitation; mnd
speclflcatlo~a of standard project storm~. (See ~bstracr number 467).

181
A I~DEL ~X)R G~"~’ERATING S~rrHETIC S~CES OF SHORT-T~-I~RV~ ~IN-
F~L D~S ~

R. A. Grace ~d P. S. Eagle~on
Proceedings of Znte~atlonaZ HydroIo~ S~osi~, Sept 6-8,
Colorado State Unlv, Fort CoZZ£ns, Vol 1, Paper 35, pp 268-276, 1967.
9 p, 4 fig, Z t~, 5 ref.

~scrlprors: *~alnfm11, *Forecasting, *S~therlc hydrology~ eSlm~sted
rainfall, *~he~tical ~dels, Simlation analysis, Digital �o~uters
Computer progr~ ~u~er ~el$.
Iden[if ler~ : ~fall

~ analytical ~del is developed for ~he ~hesi~ of
seq~nces of rainf~l data. ~e ~del uses ~he prob~ility die~ribu~ton
of ~he tl~ be~-een slo~ ~d ~he s~orm duration ~ ~ell ~ ~ equivl-
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lent Joint dlstr~butlon of stor~ ralnfall depth and duration to generate

V
sequences of lu=ped storms ~hlch retain the stochastic features of the
historical stor~ data. The prescribed total stor~ dept~s are then dis-
trlbuted over their respective durations by ~sing a special type of urn

0
mode! in such a ~ay that the short-ti~e-lncr~n~ rainfall sequences
vlthln synthetic stor~as possess, on the average, t~e sa.-~e serial corre-
lation and percentage mass characteristics as their hlstorlcal counter-

Lparts. Probability d~strlbutlons and storm characterlstlcs, are ob~alned
from lO-~In su~r raln~all data for a period of 5 years at S~. dohnsbu~,
Ve~nt. ~ese sequences are extended svnthet~call~, and the ~aracter-
~st~cs of ~he synthetic stora are sh~’n to ~ree adequately vlth the
historical attributes. Sot only does the ~,del give valid resul~ but
it does so quickly, since It is possible to co~plle the necesaa~ co.u-
tar progra~ and then generate 15 s~ers of lu~ed sto~ or 5
of 10-mln data in 3 minutes.                                                                         2

482
RUNOFF VOLI]H~ PREDICTION FROH DAILY CLIHATIC DATA,

Honroe A. Hartman, ~’alter G. Knisel~ Jr.,and Ralph W. ~aird
I#ater Resources Res. Vol 5~ No 2~ pp 84-94~ Feb 1969. 11 p, 8 fig~ 9
ref.

Descriptors: ~Ralnfall-runoff rela~ionshlps, ~$olI moisture, ~Runoff
forecasting. Hodel studies. Hathematical models. Digital computers,
Discharge (water), Infiltration, Inflov, Streamflc~a, Water balance,
Evaporation, Duration curves, Hydrograph analysis. Hydrogrephs.

A oao-soil-moLsture-reservolr mode/ is developed to improve the estl~ate
accuracy of a runoff-volume-predlctlon mode/. Soll ~olsture accounting
~n the Oao reservoirs is an intermediate step to runoff prediction. A
decay-type function describes the moisture depletlon between days of
rainfall. The moisture depletion constant in the function varies by
season with soil moisture, pan ¯evaporation, and mean dally temperature.
The runoff-prediction equation relates runoff to rainfall and soil mois-
ture at the beginning of the stor~. Computed runoff volu~es are compared
with values observed on a 3-acre native grass-~eadou watershed for an ll-
year period. Accu~u.lated computed amunts for the period agree vithln
1~ of the acctmu.lated observed amounts.

A NOTE ON AREAL RAL’~FALL DEFINITION,

David M. Hershfleld
Water Resources Bul, Vol 5, No 4 pp 49-~, Dec 1969. 7 p, 4 fig, 1 ~ab,
2 ref.                                  ’
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Descriptors: eRainfall, ~Distribution patterns~ Sampling, Mathe~atlcal
studies, Inatrur, entation, .~et’works, Da~a ~ollectfons, ~nfall
dlsposi~ion, Hydrology, Correlation analysis, ~in ~ages.

Sources of error In defining areal rainfall on a s~o~ basis include
Ins~ru~n~al error, sa~llng fluctuations over ~he area, and network
density. ~alysls of dense rain gage data sh~’ ~he ~gni~ude of
errors resul~Ing fro~ ~he natural varlablli~y of rainfall. Excep~ for
one watershed in Arizona, ~he coefflclen~ of varia~ion, based on
sadie of s~orm ~o~als from the individual g~ges in varlo~ size sre~.
re~Ins relatively con~n~ wi~h incre~Ing ar~.u for a particular
~e error due ~o rainfall varlabtlI~y over ~he area is probably ~he
~ i~por~an~ and m~1 be considered in experi~en~s which a1~emp~
resolve small-area hydrologic problem.

JOl~ PROB~ILITIES IN ~INF~L-RL~OFF ~TION,

L. A. V. Hie~tra
Nat Aead Sclence~--Nat Re,earth ~cll--Highway Research Rec~ No 261~
pp i-~7, 1969.

~scrlptors: *~Infall-r~off relationships, *Surface dralnage~ R~off~
~infall intensity, R~off forec~tlng.

A study of the problem in ~urface drainage of highways deals with pe~
rate~ and total vol~s of r~off predicted from rainfall with
probability of occurrence. A dete~lnlstlc water budget approa~
It possible to translate the rainfall input into a r~off hydrograph.
It w~ possible ~o describe a t~ patte~ of rainfall intensity by
of an Inco~lete btta-f~ctlon. A ~-para~ter~ log-no~l, di~[rib~
tlon f~ctlon was a ~uitab~e descriptor for all nece$~a~ prob~ility
di~tribu~i~.

485
~OFF ~DR~H A$ A ~ION OF ~I~L ~C~$ ~

I. K. Hill
Wa~er ~sources ~s, Vol ~, ~ 1. pp 9~-102. Feb 1969.~ p.
ref.

~scriptors rela~i~ships, ~he~lcal ~de~
¯ R~off fore~s~ing, *S~re~fl~ forec~ing, *Hydrographs,
cu~es, Rafnfall in~ensl~ ~ ~ye~ographs, Precipitation excesa, Surfac~
r~off, ~erl~d fl~, S~o~ r~ff.
Iden~ifiers : Kine~ic wave ~o~.
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A set of dlfferentlal equations has been obtained for the overland runoff
from an arbitrary catchn~nt when the rainfall excess over the catchment
is known as a function of space and ti~. An analytical solution is
given for a steady rain of finite duration. The differential equations
obtained are also solved anal.vtlcally for s moving top-hat storm over a
plane catchment, and the maximu~ d~pth is obtained explicitly as e func-
tion of the storm duration and catchr~ent length. The results for all
plane catchments ~irh a given resistance formul~ are reduced [o a single
cu~e. I~ is ~o~d that ~he depth Is increased If the s[o~ ~ves d~-
srrea~ and decreased if the s~o~ ~ves upstream the s1~er the ~o~
~he grea~er being ~he chanRe. F~nall)., I~ Is shown [ha~ ali ~e
apply quall~atively [o open channel fl~ where the kine~[Ic
approach Is suitable. I~ ~he lateral infl~ replaces the ralnf~ll
cess, i~ Is found [hat the fo~ of the curve describing the varla~lon
o~ depth with [I~ is a ~crion of the cross-sec[lon geo~[~ but Is
quali~arlvely similar ro ~he overland fl~ curve described above.

486
A~GE ~TECED~T T~E~TU~S AS A FAVOR IN P~DI~ING R~OFF ~M
STO~ ~INF~L,

~arles D. Hopkins, Jr. ~nd Dale O. Hacke~[
J ~ophys Res. Vol 66. No I0, pp 331~3318, Oct 1961.

~scrlprors: *Rainfall-runoff rel~rlonshlps, ~New York, ~N~ Rngl~d,
~Baslns~ ~Srorm, Ralnfa11, S[o~ r~o{~, Runoff ~orec~sring.
Identifiers : ~Eleva~lon-~ewersture rels[lonships.

Rainfall-r~off relations in N~ England and N~ York have been sh~
vs~ widely from basin ro basin in a ~nner related [o average b~In
latitudes ~d elevations. S~a~lon elevations and l~[Irudes have been
sh~ to be related [o average [e~eratures. Average ~nrhly and
te~erarures ~ere co~ured for each b~sin sampled ~d ~ver~ge weekly
b~in ~e~erarures es[i~ed. Thes~ ~eekly [e~ers[ures were ~ed
derive ~ Index of average antecedent basin ~a~era[ure b~ed on s
logarl~h~c recession. ~o rain~all-r~off relationships were deri~d
In which ~he index of anreceden~ basin preclpi[arion, the index of

¯ ve rage anceceden¢ basin re,erasures corresponding ~o the season of the
s~o~. ~he average a~ual b~n ~e~era~ure. s~o~ ralnfa11, and s~o~
r~off were ~ed. ~e of these relations applied ro ~he spring and
s~r, ~he o~her to ~he fall ~d win~er. Testing sh~ed tha~ a large
part of the variation in the ralufall-r~off relationship had been re-
~ved. I~ v~ concl~ed ~har average basin te~eratures c~ be ~ed
vi~ profit ~ co~uting r~of£ in N~ ~gland and Nev York.

254

R0036329



~87
TI~E DISTRIbUtION CRARACTERISTICS OF RAISFALL RATV<,

F. A. Huff
Water Resources Res, Vol 6, No 2, pp 447-454, Apt 1970. 2 tab, 6 graphs,
6 ref.

Descriptors: *Illinois, *Rainfall intensity, *~athe~tical studies,
*Time series analysis.
Idenriflers: *Narm-season storms, ~Varlabillty analysis.

Data from a 50-storm sample on r~o dense networks in Illinois were used
to investigate the time distribution of 1-~inure rainfall rates in warm-
season stor.--~s. Absolute and relative variablliry were analyzed for point
and n~an rates on areas from 25 to IO0 square =iles. Several variablliry
measures were erployed including sequential variability that uses both
the m~nlrude and the sequence of rates in characterizing the rime dis-
tributlon. ~Ince the variability parameters were found to fit closely
a log norr~l distribution, probebillry distrlburlons were constructed
.to define interstorm variability relatlons. ~oth absolute and relarlve

variability sho~ed a wide range within and ber~een storms, and between
areas of dlfferenr size. Little difference in varlablliry properties
was noted between rain and synoptic weather types assocla~ed mos~ fre-
qoently with warm-season storms. No evidence of regular oscillations
in the tim distribution of rainfall rates in convective storms was
aho~n by Iss correlation analyses.

488
SPATIAL DISTRIBUTION Og RAINPALL RATP.~

F’. A. Huff

Water2 graphs, Resources6 tel.Yes’ Vol 6, No 1, pp 254-260, Feb 1970. 2 dims, 3 tab,

Descriptors: eI11inois, *Rain sages, eRainfall in,enmity, *Iustrumen~a-
~ion, *Radar. *Heasuremen~, *Spatial distribution.
Identifiers: *Warm-season sror~s.

i A 29-storm sample of 1-minute rainfall rares vas obtained vlth an Illinois

. network of ~0 recording gages in 100 square miles during ~he varm seasons
- of 19~2 and 19~3. These gages were equipped vith enlarged orifices

6-hour charts ro provide nearly instantaneous spatial patterns of rai~-
fall inte~siry on the network. The data vere used ~o determine quanrl~a-

¯ . rive esti~ares of rainfall rare gradients, sampling errors in ~he mea-
surement of mean areal rates, and spatial correlation patterns. The de-
rived relations are considered first approximations for mtd~estern varm-
season s~orms. Ir yam concluded that ~he spatial variability of rainfall
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rates is frequently so great within sad beo.’een convective stoz-m~ that
the rain gaging equlp~nt and operational requlre.~ents for accurate rate
measurements r.~y be prohibitive for most users when sa~pllng areas are
I00 square ~les or greater. Consequently, it is reco~nded that the
~e of radar in co~Inatlon with recordlng gages be investigated as a
possible solution to the ~asure~nr problem.

489
SPATI~ ~LATIONS OF S~ ~NTHLY ~ND S~GN~ P~CZPITAT~ON~

F. A. Huff and N. L. Shipp
J Appl He~eoro~, Vol ~, No 4, pp 542-550, A~g 2969. 7 di~g, 6 t~b,
i graph, 7 re~.

Descrlp~ors: ~Preclpltatlon, ~easure~nt,
fall disposition, *Spatial dlstrlbu~ion, ~Correlstlon analysls
*Rainfall Intensiry~ *llllnol~.                                       ’

~e approach to defining ~llng requlre~nts for precipitation ~a-
sure.hi ne~orks Is through statlstlcal correlation ~rhods. Da~a from
three dense rain gage ne~orks In I1lInols ~ere ~ed with this ~thod
on rainfall ~ure~nts tanging from l-m~nute rates to total storm,
monthly and seasonal a~ts. Effects of rain type, synoptic sto~
type, ~d other factors on spatial correlatLons ~ere st~ied. Correla-
tion decay with distance ~ed to indicate sa~llng requlre~nts was
greatest In th~derstor~, rain sheers and alr ~ss s tor~. Conversely,
~n~m~ decay occurred w~th steady rain and the passage of I~ pressure
centers. 5e~onally, the decay rate
sto~ than In cold season preclplta~ion. Sampling req~re~nts are
extre~ In ~urlng rainfall rates; the, ~s~ng a ~nlm~ acceptance
of 75Z e~lalned variance baleen sa~llng poln~s,
minutes Is needed for l-mlnure rain r~tes co~red ~i~h 7.5 minutes for
total sto~ r~nf~ll In star store.

490
~SOSC~E SPAT~ V~ILI~

F. A. R.ff ~d ~. L. Sh~pp
9 ~pl Mereorol, Vol 7, No 5, pp 886-891, ~ 1968.

~scrlp~ors: *~In
Identifiers: *Var~abil~ty ~alysls.

Data from four de~e rain gage ne~orks operaled for perlo~
years on are~ of lO ~o 550 sq ~ In Ill~no~s were ~ed ~o dete~ne
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spatial relative varia~i2~y of monthly and extended period precipitation
of stox-~ in contine~tal c2~-ate typical of ~idwestern United States.
The relation of stor-- varia~i21ty to areal mean precipitation, etor~
durat~e~, preclpitat~, ~y;e, synoptic ~eather type, season. ~d size
of sampling area ~as l~¢es:~gated.

~91
SO~ ~PLICATIONS OF CRgSg-SPE~ ~YSES IN HYDROL~: ~INF~
g~D RL~OFF ~

I. R. Iturbe and C. F. SorgLn
~ater Resources Rea, Vol 5, ~o 3~ pp 608-621, 1969.

Descriptors: *~ater circulation. ~infa11, Runoff.
Ident£~lers: a~ln~all ~’cle, ag~off cycle.

Correlations baleen yearly cycles of rainfall and also rmo~f, for
stations In the Pacific coast region of U.S.A. uere obtained Eros cr~a-
anal~sts of the ~nthlF records. It w~ ~o~d that for atatto~ utghln
10~ km of each other the precipitation cycle was vlrt~lly the aa~,
and that there was a a~lar although leas coheren~ relation for the
runoff cycle. It ~a also found that the yearly t~perature cycle usa
highly correlated ~th the yearly ralngall’cycle but that ~he yearly
cycle In atmospheric pressure appeared related to the rainfall cycle
only through the t~perature cycle.

492
I~AHD~X)K OF APPLIED h’YDEOLOC~, SECTION 20, ~DRO~ OF ~ ~,

Stlfel V. Jens and M. B. ~herson                                                              ~
McGrav-H~11C~pany, N~ York, pp 20:1 to 20:45, 1964. 19 ~raphs, 9
tab    , 2 dlag, 58 ref.

Descriptors: aHydrol~Ic data, a$to~ runoff, tDeslgn sto~, #Hethodology,                  ~
aSurface drainage, ~t~ fo~ula, ~aste water (pollut~on), ~ater.~upply,                  ~
Drainage engineering.
Identl~lers: ~Urb~ h~ro1~y,                                                                 ~

This sectlon outllnes ~ent uses of hydrologlc data ~d ~eth~s of
solution of urban water prob1~s and needs. Sto~ater dral~ge Is
~phas~zed, and the utilization of urban hydrology In the areas of                            ~
f~oodlng, vater supply, ~lutlon, alr~rts, and ~pressways Is mentionS.
The flrst subsection, ~nvolv~ qua1~tatlve descr~ptlon~ of urban sto~-
vater r~of~, ~p~a~ ~he hydrologic cycle in te~s of ~off-pr~ucl~
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storms in order to aid engineers in designing collectlon and disposal

V
facilities for stormwater. The next subsection on the quantitative de-
racination of urban stor~.-ater runoff includes e~ptrteal for~ulas for
dete~lning design stor~ drain discharges, the rational method, correla-

O
tion studies of rainfall and runoff, the hydrograph method, the inlet
method, and the hydraulics of inlets and gutter flo~. The next three
shorter subsections deal with urban flooding, water supply, and pollution

Lfro~ inadequately treated wastes. Subsection VII explores the objectives,
hydrologic data. subsurface and surface drainage of airports, a~d Sub-
section VIII concerns the hydrology of urban expressways.

(See abstractnumber 467).

493

2
UR3~N HYDROLOGY OF THE HOUSTON, TEXAS NETROPOLITAN AKEA-COHPILATION OF
BASIC DATA-1966,

S. L. Johnson
G¢ol Surv Duplleated Baste-Data Rap, 1968. 275 p, 13 f~, 12 tab, Charts,
Hydrographs.

Descriptors: *Data collections, *Urbanization, *Hydrologic dat~,
Rainfall, Runoff, Stress gages, Hydrographs, Stremflo~.
Identifiers: Houston, Texas.

Basic data o~ the urban hydrology of Houston, Texas, 196~-66, are
piled. Surface-~ater records are fro~ gaging stations, crest-stage
partial-record stations; rain gages, and miscellaneous sites. ~ach
gaging-station record includes location, drainage area, gage type and
history, average discharge, extremes, remarks; daily discharge, total
discharge, mean discharge, annual aaxt~u~, min/~u~, and mean discharges,
and peak discharges. Runoff and rainfall are computed for each drainage
basin and hydrographs and aass curves are dra~. A sap of each basin
sho~s locations of all gages.

494

~rLOSS RATES ON SELECTED CATCHN~iT$ IN VICTORIA,

A. garoly
~ater Res Found of Australia Bull No 13, 1965. 48 p, 22 f~, 10 tab,
8 ref.                                                                                      .

Descriptors: *Rainfall-runoff relationships, *Surface-groundwater
relationships, *Rainfall disposition, Base flow, Infiltration, Runoff                 "
coefficient, Small watersheds.
Identifiers: *Australia.

/
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Storm rainfalls on 9 catchments in Victoria, Australia were analyzed
for ralnfall-runoff relationships and 137 loss rates were derived.
Loss rate is defined as the average rate of pocentlal infiltration loss
to surface runoff during the supply period of a storm. Relationships
between loss rates and some hydraulic factors of the drainage basins
were calculated. Frequency dlsrributlons and seasonal variations of
loss rate were calculated and compared with U.S and other Australlsn
rates.                                                                   *                          .

495
A NONLINEAR APPROACH TO RUNOFF STUDIES,

V. C. Kulandalswamy and C. V. Subramanlan
Proceedings of Internatlonal Hydrology Symposlu~, Sap 6-8, 1967 Vol i,
Paper 10, p 72-79, 1967. 8 p, 5 fig, I tab, 4 ref.                ’

Descriptors: *Ralnfall-runoff relationships, ~Mathematlcal models,
*Runoff forecasting, Computer models, Streamflow forecasting, Simulation
analysis, Rainfall dlsposlrlon, Unit hydrograph, Hydrogrsph analysis.
Identifiers: Watershed models.

The process of conversion of ralnfall excess into surface runoff is

studied by treating drainage basins as lumped systems. The rslnfall
excess is considered as inflow and the surface runoff as outflow.

~aklng use of the equation of contlnulty~ a dlfferenttal equation used
~Ith field data indicates that the system behavior is nonlinear but
can, ho~,-ever be treated as linear by approximation in the case of major

,floods. The proposed equation is verified by applylng it to observed
storms, and the results are found to be very encouraging. ~hls method
of approach provides considerable scope for an analytlcal treatmen~ of
rainfall excess-surface runoff relationship.

~96
THE EST/h~ATION OF RUNOFF FRO~ RAINFALL FOR NEN BRUNSWICK WATERSHEDS,

J. Lee and D. I. Bray
J Hydrology, Vol 9, No 4, pp 427-4~?, Dec 1969. 4 tab, Ii ref.

Descriptors: *Runoff forecasting, *Watersheds (basins), aStorm runoff,
*$torm~, *£stlmatlng equations, Analysis.
Identifiers: ~Canada.

Prediction equations have been derived for forecasting runoff volume
for regions within the Province of Ne~ Brunswick. Five basins ~ere
selected so as to provide a regionally representative distribution
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over the province. The prediction equations are based on the stor~
rainfall, antecedent precipitation index, base flow, and week number in
which the stor~ occurred. Statistical ~ethods were used to obtain the
least-squares multiple linear regression equation, correlation coeffi-
cient, and the standard error for each of the techniques used for the
watersheds. The nu=~ber of stor~s varied from 8 to 23 for the basins
studied. The standard error of the optimu~ prediction equations for
runoff ran~ed fro~ 0.065 inches to 0.212 inches and the multiple �or-
relation coefficient (R) varied fro~ 0.556 to 0.963. Results of the
regression equations developed for one basin were extended to a neighbor-
lng basin of similar hydrological characteristics, but with only recent
strea~flow records.

HYDROLOGY FOR U~ L~D P~NIN~A GUIDE~K ON ~E ~DRO~IC EFFE~S
OF U~ ~ND USE,

Luna B. L~pold
Gaol Su~ Cite 554, 1968. ~8 p, 8 ft~, 1 tab, 28 ref.

Descrip~ors: *Urbanization, *Hydrologic aspec~s~ Hydrosraphs, Hydro~raph
analysis~ S~ora~e~ Sedlmen~ y~eld~ Wa~er ~enpera~ure~ Wa~er pollu~ion.
Iden~ifiers: Urban hydrolo~.

~e effects of urbani~ion on hydrolostc factors are d£scussed and
rainfall-r~off relations of urbanized and ~urbanized watersheds are
co~ared. Urbanization increases ~he a~ of impervio~ area
watershed so ~ha~ ~he in~ensi~y and a~ of r~off increase and peak
dischar~es occur sooner. Sedl~n~ yields are 10-100 ~i~s larser
urb~lzed wa~ersheds~ water q~li~y decreases, wa~er val~s ~ually
crease. H~d~raphs~ frequency cu~es~ ~d sedl~n~ Yield-discharse
cu~es, are ~ed ~o sh~ ~ypical effects of urbaniza~ion on strea~.

~INF~-R~O~DEL ~R S~L ~SIN ~D ~~H SI~TION,

R. W. Ltch~y, D. R. ~wdy, and J. M. Ber~
Sy~ ~ ~se of ~alo~ and D~si~al Co~u~ers in Hydrol~ Tucson,
~c 1968, Vo~ 2, In~ ~s Scl Hydrol P~I No 81, pp 356-~7~ 1968.
6 flg~ 2 [~ ~0 ref.

~scriptors: *~infall-r~off relationships, ~Flood forec~ting~
~he~ti~l ~dels, Digital co~uters, Co~u~er program, Strea~l~
forecasting, Para~tric hydrolo~, Infiltration, Surface-gro~ater
rela~ionships, Simulation analysis, ~l~tion, R~off forec~tlng.
Iden~lfiers: Philips equation.
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.impllfled, msthe~atlcal model of the surface runoff component of
~,,ea~1ov response to storm rainfall was developed and proBranu~ed for

coL~puter solution. The ~del uses an In~il~ra~ion co~onen~
on an eq~tion by Philip to dete~ine rainfall excess, ~h~ch

~,~,~sfor~d by a linear basin-response function to simulate the flood
h~.lrograpb. ~ ob~ecttve-fittlng procedure that e~as~zes

peak-discharge rate was ~ed to ~dentify optio~
p~lo[ study of a 5-sq ~i drainage basin in North Carolina. Split-

f~tt~ng and testing sh~ed that pred~ctive capability vatted for
odmples of flood events. ResuIts of s~mu~ation for 2 test

f}ood events showed reasonable correspondence be~een
observed ~ood peaks. ~he ~st-19a8 test sa~}e sh~ed

simulated and observed f~ood peaks. Sensitiv~ty
~,l,}ective-function response to para~[er [ncre~ntat~on sh~ed that
~.~ecedent ~sture ~cco~t~ng grossly contro~ed the results

UJ~AN RUNOFF BY ROAD RESEARCH LABORATORY METHOD.

~a~ K. Linsley (discussion)
,t Ilydraul Div, A~ Soc Civil Engrs, Vol 96, No I~, pp 1100-1102, Apr
1970. 5 ref.

D~crlptors: SHydrographs. eRunoff forec~stlng, Flood routing, Computers,
M~thodo~ogy.
Identifiers: ~Ralnfall characteristics. ~RRL.

~,e author compares various ~ethods of deriving hydrographs for urban
dv~InaBe studies, and explains vhy the lab and route ~ethod is superior
to the unit hydrograph. Computer use is suggested to aid in estlmatin$
runoff fros pervious areas and to help integrate characteristics of
r.tnfall into calculated flo~s and simplify the probes= of deter~inln$
frequency of computed peak flays. This method vou!d aid test~ns of the
~I~L procedure described in the ori$1na~ paper.

~MM~TTEE ON STATUS AND NEEDS IN HYDROLOGY - MEETING OF AGU ~ITTEE
ON STATUS AND NEED~ IN HYDROLOGY~

~y K. Linsley
%tans Am Geophys Union, Vol &5, No 3, pp ~93-~98, Sep ~964.

Descriptors: eHydrology, eWater qual!~y~ Base flow, In~es~Igstlo~8.
~den~ifiers: *~ydrologlc research.
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The Co.tree on Status and Needs in Hydrology investigated research
needs in hydrolo~ and their report :Is s~rlzed :In ~h~s ar~i~le. ~ey
conclude ~hat ~h~n ~ydro~ogy, ~ter qual~y req~res ~ncrea~g
~on. A1so~ the ~s~ion of blolog~ca] r~her ~hsn physical ~rocess~s
of the hydrologic cyc]e needs to be s~udled, and efforts should be ~de
to research chemical, physlcal, and blolog/c~1 pheno~n~ ~soc~ted w~th
f~ ~n Pe~le ~d~s ~n and near the gro~d s,~rface. A I~s¢ of sixty-
~hree research ~oplcs, ~]ed by the ~ttee, enco~ass these points.
The order of the ~s¢ con~’eys the re~st~ve i~porlsnce of n~d research
In the overall field of hydrolo~, ra~her than ~ ~ge~nt of ~tr~nslc
sclen~£f~c ~r~t. ~nfa~1-r~off relations, areal dlstr~butl~ of
storm preclp~ta~ion, hydrologic sys~e~ ana~ys~s~ ~It-hydrosr~
~at~on~ and processing of hydroZoglc data are e~les of topi~ ~Isted.

~YSIS OF ~NG ~D D~E~NATIOH OF ~INF~L-R~FF ~SS~

P. M. Lyutlk
Sb Rab Gidrol (S~I), ~ 7, pp 60-75 ~967. 16 p. 7 fiE. 2

~scrip~ors: ~In, ~R~off, ~ater loss, ~Infsll-r~off rela~ionshlps,
Floods, River basins, Preclpi~a~ion (st~spherlc), Discharge

Hydroloslc properlles, Drainage dls~rlc~s, Infil~rs~lon, Evaporation,
Hydrograph analysls~ Cll~Ic sones, S~ors r~off, ~req~ncy.
Iden~f£ers: ~USSR, Ca~athi~ Rivers.

~ ~he b~Is of dlscharge and prec/p/~atlon data recorded at several
gaging staClo~ of the Ca~ath~an Rivers, the rsinf~11-r~off
vere analyzed by ~Ing the s~n~rd technique of s~d~v~dlng s river
discharge ~nto the tot~1 and basic parts. F1~d frequencies, r~off
coefficients, prec~p~tatlon, ~nd rater loss vo1~s were c~Ic~eted
e~ressed by charts ~d t~es. ~e snelys~s of r~of£ c~ff~clen~
~nd~cates an ~It~al Z~s of rater equal to ~ Zsyer of AO-~O m
hess for s~r f1~ ~d ~O-15 ~ for spring and fall fl~. ~e
hydroZoglc data record at the Tra~carps~hlan gaging station sh~s the
greatest losses (as s~h as 90Z) after ~soZated ralnfeZls In r~r b~-
s~ of s~11 areal extent. ~e s~Z1est losses occur after long
tenslve ra~nfaiZ or after a long ralnfsl1 period. ~e ~Jor~ty of
faZ1s characterized by ~m~ d~scharges here h~gh
va1~s (0.60 - 0.90) and ~c~ during the spr~ng ~d [aZ1 ~nths.
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AN ANALYSIS OF NATIONAL BASIC INFOR.~.ATION NEEDS IN URBAN HYDROLOGY,

M. B. HcPherson. D. C. Taylor, and L. S. Tucker
A~ Sac Civil En8 Basic Inform Rep, Apt 1969. 112 p, 14 fig, 4 tab,
73 ref.

Descriptors: *Ralnfall-runoff relationships, *Urbanization, Drainage
syste~, Instrumentatlon, Hydrologic data, Heasurement, Ner~orks~
orologlcal data, Surveys, Data processing, Nater q~llty.
Idenrlflers: *Urban hydrology, Storm se~ers.

T~e article focuses on data needs, data devices and data networks.
Primarily aimed at improvement in design of storm drainage, an iotensi~
study ~as ~de o~ the data requlre~nts for analyzlng rainfa11-r~off-
quallty relationships and o~ suitable data collection instrumn~atloo.
~Irh consldcra~ion of ~he ~ypes of he.arks required for the collecri~
o~ adequate data, Sul~able dar~ collected ~i~h properly coordinated
Ins~ru~nrarlon In he.arks represenrlng a varlery of clitoric,
graphic, and land.~e condlrlons, ~re vlrr~lly non-existent.
are very ~ager a~s of perfor~nce da~a ~Irh ~hlch exls~Ing or pr~
posed storm drainage facili{ies can be checked or designed. Transfer
of data findings be~een ~ropoli~an regions Is ~ central ~d
ob~ecrlve. Reco~ndatlons centered on hydrologlc Infor~tlon needs
¯ re rel~red re storm s~ers. The repl~ce~nr value of exls~Ins sto~
s~erage syste~ in the United States Is at leas~ $22 btllion~ and
Is estl~ted that an average of about $3.5 billion per year will be
spent on construction of n~ storm s~erage sysre~ over the next sever-
al years. The plan reco~nded for a mtntm~ national program of u~
storm drainage research would cost on the order of I/3g of this
annul constr~tlon �os~.

SO~ ~TES ON ~E ~TION~ ~OD OF S~ D~IN

~CE Urban Wa~er Resources Res ProE Tech ~m ~ 6, J~n 22, 19~.
~ fiE, 3 rab, 42 ref, 2 append. USGS ~nrr~c~ No. 14-O~01-I1257.

~scrlptors: *Urbanization~ *Sto~ drain, *~Infa11-r~off re1~ti~
ships. *~tlonal formula. *S~o~ r~off, *~si~, Dralnase syste~ S~-
face r~off, ~u~ng~ Hydrographs~ R~off~ Hydraulic desi~,
f1~d~ Sys~e~ analysls~ S~ream gages~ ~glnE

Bec~e the ’rational ~rh~’ of desi~In8 u~ sro~ drainage faci~-
~les has s~sran~lal llabilitles~ n~ desi~ procedures are dlsc~s~
~he ~gent need for ~re field s~ream 8aglng data Is stressed.
li~tatlons of ~he rarlonal ~thod c~Ist ~Inly of the wea~esses
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projecting standard values of the ralnfall-runoff relationship over vide
8eographlcal areas, the ~e of too =anv standardized assumptions, and
~tn8 the sa~e runoff routing methods in too many dissimilar situations.
Suggested improved design methods would use on-s~te RaRed ralnfal]-runoff
relations =o de=erw.lne flov probabillties in ~he~tcaZ ~dels ~o
=~e op=t~ drainage system for each par=tcuZar c~e ~y be designed"
Presently ~here are no gaging prosra~ of sufflcten= scope in operation.
O=her suR~e~=lons ~nclude ~he ~e of surface de=en=~on =o £la=ten r~off
p~;,ks, ~=oraRe of urban runo£f for ua=er supply ~e, or ~e of urb~
off as a source of recrea=tonaZ

~E ~TU~ OF C~GES IN U~ ~AT~HE~ ~ND THEIR Z~OR7~CE

M. B. McPherson
~CE Tech Mem No 5, Urban Wa~er Resources Res Prosras’ ~c 1968. 18 p,
3 ~ab, 23 ref. O~R Contract No. 14-01~001-I~8~, ~SGS Contract
]4-O~-000~-I~2~.
Descrlp~ors: ~Urbanlza~lon, *Urban soclolosy’ *Water resources develop-

~nt, Social aspects, Dralnase system, ~nd use~ S~ers~ U~ll~les~ Water
u~ili~n~ion, Water supply~ Water fete, Wa~er quality.
Iden~Iflers: Urban hydrolo~.

Urban chanses, larsely social and econo~c, tha~ affec~ urb~ hydrology
are d~sc~sed In s survey and b~blIosraphy of urb~ soclolo~ and ~ceat
urban hls~o~ larsely conslstln~ of q~tatlons and revl~s of non-en~I-
neerln8 and non-hydrological ll~erature. Urban e~anslon Is considered
largely a f~ctlon of deve~op~nt of n~ for~ and trends
speed urban ~rsnsvor~. The u~an areas of ~he coun~ are 8r~n~ rapldl~

wi~h ~ren~ of Increasln8 urbanization added to ~ncreasln~ 8r~h of
s~urbs. Urban proble~ of cr~dln~, wa~er supply, waste disposal, ~d
Seneral envlron~n~al quali~y are 8r~In8 even faster ~han ~he
~e need for co~rehenslve plannin~ ra~her than so~vln~ slnsle proble~
s~h as waste disposal or wa~er supply Is s~ressed. ~e envlron~n~ of
ci~les ~s a f~ctlon o~ all soclal and physical factors.
pr~le~ can be solved only ~ par~ of ~he ~otal envlron~ntal problea.

M. ~. M~herson
~ Soc Civil En~ ~nual Pro8 Rep~ 19~8. 43 p, 4 flS, 3 ~ab, 38
II append. L. S. Tucker, Director. Work supported by O~, ~p~ of
In~erlor. O~ ~n~rac~ No. 14-01-~01-I~8~.
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Activities fo urban water resources research by ASCE in 1967-1968 are
reported. The objective of the research Is to provide guidelines for

Vfnitlatlng and expanding a program of long-range studies in urban water
problems. Considerable attention was given to stor= drainage to arrive
at ~athematical descriptions of the rainfall-r~noff relationshlp~ to

0predict pollution loads, and to develop methods of planning water quan-
tity, quality, and drainage development. Data collection system deslg~

t
and data re~uire~nts are dlsc~sed. Sys~e~ ~alysis,
studies, and ~del studies are being Ini~la~ed. Conslderable atten~i~
v~ given to research needs in political, economic, social, legal~
related aspects of urban hydrology. Appendices contain technlc~l
feasibility studies of ~deling~ flood damages, non-hydroIogical
research needs, syste~ englneering~ and economics.

506                                                                                                        2
GENE~IZED C~ 0F HYD~GIC FA~O~ USE~L IN ~N P~ING~

John F. ~ller
Paper presented ~t ~h~ ~ ~ophys Onion - 1969 la~i~l

~scrlptors: *Urban rental, *Hydrologlc d~ta,
Identlffer~: *Urban hydrology,

~e Envlron~ntal Science Services Ad~nistr~tion prepare~
tables of average and extre~ val~s for varlo~ climtic ~d hydrologlc
factors. ~oy of these products ~re ~efuI to the u~an planner. A brief
descrlp~Ion is given of the mreorologicll or climtologic~l basis for
¯ o~ of these prod~ts and e~mples ~re sh~ of p~slble ~ppllc~tlo~ to
~ hydrolo~.

Nalter L. ~re ~nd C~rl N. ~r~
Nater Reso~ces S~osi~ No 2~ Amtln, Te~s, Oct~er 1968. P~l~hed
by Unfv of ~e~s Press~ A~tln ~nd ~u~n~ 1969. 2~

~scrip~ors: *UrbaniMtion, *~infall-rmoff relatf~hip~, ~Hydrogr~ph
~lysfs, ~’ater q~lity, Flood c~troI~ Rese~olrs~ Nater
Plannlng, Nater ~nage~nt (applled), Hydrolo~ Fl~s~ Pe~ dfscharge~
H~el studio, ~draulic ~els, ~he~tlcal ~els~ Cowuter ~els~
~alog
Iden~if~e~: Orb~ hydrolo~.

~is spe~al lec~ure series w~ arranged to present ~e
approaches to eva1~ng ~he effects of ~a~ershed ~anges on
To ~ ~ncre~ug degree ~’s scti~ are al~er~ ~he hydrologlc
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characteristics of vatersheds, both rural and urban, and it is urgent to
kno~ the character and extent of the changes and hc~" they affect plans
for develop...~ent. Numerous field studies designed to evaluate the effect
of specific watershed changes by cor-parisons ber~’een ~atersheds have
been in operation for sufficient ti~e to bulld up a sign£flcant length
of record. ~;e~ raethods of conputer si=ulatlon of watersheds have reached
a stage of develc~r~ent to offer an attractive tool for attacking the
proble~ in new wa~.’s. The effects of the changes can best be evaluated
when the entire rerfor~_~nce of the watershed is tmderstood in detail.
~en all of the ~yslcal processes can be foiloaed and the performance
of the ~aters~ed can be simulated by nu~crlcal or analog techniques
which correspond to the physical processes. Natershed changes produce
effects on both the ar~nt and the quallty of strea~flo~. The topics
dlscus~ed Include ~del studies, lan~ treatment in r~ral ~atersheds,
flood control structures, rural pollution, the effects of urbanization
on peak flo~, the effects of urbanization on ~ater yield, and urban water
quality change~.

508
SO~E EFFECTS OF UR.B~IZATION ON RUNOFF AS EVALUATED ~T 1’~ORNTHWAITE
WATER BALANCE NODELS~

Robert A. Nuller
Proc 3rd Annual Amer Nater Resources Conf, Nov ~-i0, 1967~ San Francisco,
Callf, pp 127-I~6. 1967. 10 p, 4 fig, 5 tab, 5 ref.

Descriptors: agalnfa11-runoff relatlon~hlps, ~t/ater balance, ~Urbsnl~a-
tlon, Ne~ Jersey. Evaporation, Ralnfa11, Runoff, Infiltration Flood
control.
Identifiers: Thorntb~alte method~ Rarltan River

Nater balance -~thodology (Includlng the Thoruth~alte potentlal evapo-
transpiration) and ~ater balance models are applied to the Rarltan River
basin in Nev Jersey. In order to gain some understanding of hydrocll-
matologlcal processes and interrelationships associated vlth urbaniza-
tion of drainage basin. The precise objectives are: to compare and
contrast selected Thornthvalte ~ater balance componeuts as calculated by
several more or less ’standard~ techniques; to demonstrate that poten-
tial evapotransplratlon and ~ater balance models can be utilized as

hydrocllmatological controls to obtain first approx£matlons of the con-
sequences of land cover type change, or urbanlzatlot~ viehln s river basin;
and, to explore generated water balance data based on the assumption of
the transformation of a watershed from rural to urban. Calculated run-
off takes into account the monthly and seasonal variation of precipita-
tion and soil moisture storage as ~ell as energy availability for evapo-
transpiration loss. ~easured runoff not only includes the climatic
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var/atIon but in addition the effects of land use change. Hence, the
differences be~een calculated and measured runoff overtime should be
a measure of the effects of land use change on runoff.

HANDBOOK OF APPLIED HYDROLOGY, SECTION 12, INFILTRATION,

G. I~. Husgrave and H. N. Holtmn
HcGrata-H111 Book Company. ~v York, pp 12:1 to 12:30, 196~,. 18 graphs,
7 tab. 4 diag, 19 ref.

Descriptors: *Infiltration, aFlo~, Hydrograph analysis,
relationships, Runoff.
~.dentLfters: *Infiltration index, Infiltration research.

The first tvo subsections of this part concer~ early concepts and
affecting t~ater flou through the sol1 surface or Infiltration. The sub-
sectton on tn~ll~ratlon ~asure~n[ tnc]udes descrlp~tong of
simulators and fl~dlng type tnfll~ro~ters, pl~ three ~hods of r~off
hydrograph analyses ~o es~l~te Infiltration. The role of
Ln the raLnfall-r~off ~elm¢lo~hlp Is e~lored generally, b~ed on dm[m
from m~11 agrtcul~ural ~a[ermheds. Infll~ra~lon in co~ucatlo~ of
of~ is discussed In she next m~aec~1on In relm~lon �o g~11-mreg
~ects much as u£b~ drainage, ~Lrpor~, etc. ~d also ~n £elmt/on to
larger ua[ersheds. Inftltrm~ton indexes, ~htch express lnfll[ratton
mn average race chroughout a I~orms mrs e~lmlned in another
¯ nd 1M~ly, so~ forecuts are ~de regarding future resear~ In
tration. (See abstract n~er ~67).

~10
HNB~K OF ~PLIED ~DROL~, SE~ION 2~-IV, ~D~LO~ OF ~ ~L,
P~T IV, RIVER ~STING.

T. J. Nordenson and M. M. ~chards
~Gr~-Hill Book Co~y, N~ York, pp 25:98 to 25:111~ ~96&. ~ graphs,
5 tab, 2 dlmg, 13 ref.

~scrlpcors : ~ver forec~tlnS, eFlood control, Operation, ~Infa11-
~off rela~lonsh£ps, Hydrographs, Forecas~ins.

Basic river forecasting procedures u~lIzed by the U.S. Meather B~eau
are described along ~iCh dlsc~s~ons of co~n operaclonal problem.
Day-~day river forec~s of ~nfl~ to reservoirs ~d discharges are
needed for ~hose s~udylng flo~ control, na~ga~ion, racer s~ply, s~re~
pollu~ion, e~c. T~Is of the river forec~ter include ralufall-~off
relaclons ~ ~i~ bydrogrmphs, rou~£nS ~thods, recess£on cu~es~ ~d
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staRe-dlscharge relatlons. In one subsection, s specific river forecast-
Ing example of a hypothetlcal river basin is studied for runoff co~pura-
tlons and forecasts of headwater and downstream points. The final sub-
section involves special forecasts such as flash flood warnings, and
water supply and lo~ flo~ predictions. (See abstract number 467).

511
~NALYSIS OF T140 }~.JOR RL~OFF-PRODUCING SOU~INEST THUNDERSTORHS,

H. B. Osborn and K. G. Renard
J Hydrology. Vol 8, No 3, pp 282-302, Jul 1969. 21 p, 20 fig, I tab,
5 ref.

Descriptors: *Ralnfall-runoff relationships, ~rhunderstorms, *Storm
structure, Arizona, ]{yetographs, Hydrographs, Storm runoff, Runoff
forecasting, Meteorology, Demonstration watersheds, Small watersheds.
Identifiers: Nalnut Gulch Experlmenral Natershed.

The ~vo largest runoff-produclng storms for 10 yr of records, the first
in 1964 and the second in 1967, recorded on the Nalnut Gulch £xperlmental
Natershed in southeastern Arizona are analyzed and compared. Both storms
were non-frontal thunderstorms which produced peak discharges on the order
of 1500 cfs per sq ml; in 1964 from a 2000-acre subwatershed, and in 1967
from an 84-acre subwatershed. During the 1967 storm rainfall of 3.35
inches in 45 mln was recorded at one point on the watershed. Approxlm~tely
18 acre-ft of runoff was produced on the 84-acre subwatershed in the 1967
storm. Runoff-produclng ralnfall lasted for less than 60 minutes for both
storms. For both storms, runoff per unit area decreased with Increasln8
subwatershed size because of the large transmission losses in the ephem-
eral channels and because of r.he limited areal extent of the runoff-pro-
duclng ralnfa11.

URBAN HYDROLOGY, STORM DRAINAGE, AND FLOOD PLAIN HANAGEHENT IN HETROPO-
LITAN AREAS OF THE UNITED STATES,

Rerberr G. Poerrner
Georgia Institute of Technology Nater Resources Center Report, Aug 1968.
28 p. ONRR Project X-102.

Descriptors:    *Water management (applled), *Plannln~, *Government,
*Urbanization, Stor~ runoff, Nater supply, Leglslatlon Re~ulatlon,
Reviews.                                                             ,
Identi£ier~: *Urban hydrolo~.
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Current practices in urban hydrology, storm drainage, and flood plaln
"~T

management are reviewed. These practices have characteristics which not
only li~it solutions to present proble~ but contribute to future prob-
lems. An illustration is the opposition by land owners and tax authorl- ~
ties to flood plaln zoning. One alternati\.e t~ the present unsatlsfac- ’
tory state of manager~nt is to establlsh a program responsive to a11 seg-
ments of the population. Major limitations of present practices in en-

~
gineerlng and design are deficiencies in kn,~’ledge of urban hydrology,
lack of analyses of accumulated data, and In~’~fectlve use of data for
producing optimtnn designs of integrated drain.i~e systems. Problems of
urban drainage are primarily institutional. Enabling leglsIatlon is
needed for ~anagement of water in entire ~’tropolitan areas by a ,in~le ~
authority. Programs on federal, state, and local levels for correction
of deficiencies within present flood plslns and drainage systems need
development to serve existing communities as well as those that may ~
emerge in the surrounding area.

Ra~anand Prasad
J Hydraul Div, Am Soc Civil Eng, Vol 93, No HY4, pp 201-221, Jul 1967.
21 p, 9 fig, 2 ~b, 15 ref, 2 append.

~scrip~ors: ~Simula~ion analysis ~alog �o~u~ers. ~Rtver basins,
Ha~hemarical ~dels, N~erical ana]ysis, Ralnfa11-~off rela~ionship,
Rese~oirs, S~o~ runoff, Illinois.

~e effects of ~he physical factors responsible for the ~ransfo~lon
of rainfall excess into direc~ r~off vere simulated by ~he ac~io~ of
conceptual nonlinear rese~oir. A nonlinear d~fferential equation of
the b~in response was derived. ~ca~e no ~aly~lcal solu[ion for ~he
system response eq~ion existed, solu~i~s vere fo~d by ~ans of ~
electronic analog co~u~er and a n~rlcal ~hod. ~el psr~ters
~ere ~o~d ~o be correlated vi~h basin, ~in ~annel, ~d rainfall
~arac~eris~ics ~or seven eas[ cen[ral Illinois b~ins. ~e consls~en~
of ~he results obtained from an analysis of s~o~ over those b~tns in-
dica~ed ~ha~ the pro~sed ~del co~d be adopted for nonlinear sim~a~ton
of ~he hydrolosic system response.

514

Int~ ~ S~t ~y~r~l Pub ~ ~, ~ ~1-~51, 19~g. ~ ~ ~y~r~l
~pects of Util of Nater, Be~, Sept 25~ct 7, 1967. 11 p, 5 fig, 8 ref.
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’ )~ Infiltration0 Rainfall Intensity, Stor~ run-off~ Interception, Vermont.

The paper describes a detailed experimental-nmuerical Investigation of
the concept of partidl ~rea contributions to storm hydrographs. A co~-
purer solution of a nu~’rlcal flood routing technique was used to lao--
late the tl:~e-spatial distribution of local runoff entering the amin
channel of a smdll wdtt’ls|lcd. Extensive experimental information col-
lected in the vicinity of the 619 ft length of second order stream pro-
vided a =cans of lnte~prt, tlng these land-phase hydrographa. Analysis of
a series of storms sh~.cd that only a small portion of the watershed
ever contributed flo~ to the storm hydrograph. The contributing area
was found to be a function of the storm duration and intensity and,
rather than being unltormly distributed along the length of the channel,
it existed in the form o1 localized zones of intense
a given storm the ......... contribution. In

¯      c~"~vu~zng area was found to fluctuate with change~in the rainfall intensity. During periods of low intensity, most of the
flow came from channel precipitation and rain falling on the wet areas
surrounding a series of seeps. If a period of high intensity occurred,
flow developed through the forest litter on the hillsides and thereby
created a larger contributing area. No lnterflow in the soil mass abov~
the water table was encountered. A rapid response of the groundwater
at some points along the channel, however might have been interpreted a~
lnterflow if extensive m~’asurements had not been taken. The behavior of
the ware.shed was quit~ logical when the fundamental~ of the individual
processes were considered. The results of the study lllu~trata that
there is a need for a reevaluation of some of the traditional method~
used for runoff computations. Further, any parametric model developed
for the synthesis of hydrologic evenga should be able to reflect partial
area contributions.

515
FI~Qt~NCy £~AL¥SIS O~ R~INFALL INTENSITIES FOR CALCITrTA,

V. Raman and ~. Bandyopadhya
2 Sanit E~g Dtv, Am So� Civil Engr~, Vol 95, No SA6, pp 101~-10~0, I~ec
1969. 16 p, 10 fig, 9 tab, ? ref, append.

Descriptors: aRainfall dispoal~ion, aFrequency analysis, aDura~lon
cur~es, aOePth-area-duration analysis, Rainfall intensity, Statistical
me~hods~ Rtmoff, Rations! formula, Rainfall-runoff relationships, Storm
runoff, Storm drains¯ Drainage engineering.
Identifiers: alndia, Storm ae~era.
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Analysis of the point rainfall data in Calcutta, India for 23 yr yields
a procedure for arriving at the relationship bet~aeen the average Inten-
slt.v of excessive raln~all, the corresponding duration the rain continued
to fall at the average rate. and the frequen~ ~th vh~eh these co~na-
t~ons of intensity ~ duration of such stor~ occur. Pr~babi}~ty
~ethods based on a~nual ~xl~ events and part~al duration serles, and
mathematical and Rraph£cal cu~e fitting, based on frequents’ analysis,
are e~loyed for developing the relationships. Inte~ity duration fre-
quency relations are expressed in tabular and graphical for~ and
~athe~tlcal eq~tlons. ~e various methods do not give exactJy identi-
cal results, and discretion m~t be used to choose between them for
application In the design of a storm s~er system. No particular ~thod
can be considered as the best for ralnlall frequency dete~natl~.

516
L’RB~ SP~ ~ ~ODING IN SOL~HE~ C&IFO~IA,

S. E.
Geol Surv Circular No. ~I-B, Wa~hlngton, 1970. ll p, I fl~, 1
photo, 3 tab.

~scrlptors: *Urb~i~tlon, *Flooding, *Flood control,
Land use, L~nd~lide.
Identlfler~: *Urb~ spr~1.

~e floo~ of Jan~ 1969 In south-coastal ~llfo~la pro~
example of the effect of urban spr~l on flood da~ge. ~splte record
breaking, or near record breaking, stream discharges, da~ge
in the older de~1oped area. that are protected againsr I,~datlon
debris d~ge by carefully planned flood-control facilirles, Includlng
debris b~Ins ~d flood-conveyance channels. By contrast, hea~ d~ge
occurred in areas of ~re recent urban spra~l where the hazar~ of
~tion and debris or lan~lld~ da~ge have not been taken Into considera-
tion, and where the l~rovement and develop~nt of drainage or flood con-
trol facilitle~ hav~ no~ kept p~ce with e~dlng urb~i~atlm.

517
S~SIS OF ~ ~~,

A. J. hudklvl a,d N.
Water Resource~ ~, Vol 6, No 2, pp 455-464, ~r 1970.
3 ref.

~scriptors: *~uter ~de~, *~pth-area-durarlon ~ys~,
processes, *Par~rrlc hydrolo~.
Identifiers: *Urb~ hydrolo~, *N~ Zeal~d.
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A statistical analysis of r~lnfall records is used to develop a co~puter
model for generation of a sequence of short period rainfalls. ~i~ inter-
vals be t~aeen ralnfa11~ ar~ ~en~.rated by sampling from a frequency dlstrl-
butlon fitted to historical data. The r~del also u~es a first order
Harkov process in additicn to rondom sampling from a frequency dlstrib~
tion In order to obtain t~e rainfall durations. ~infall depths are
obtained by sa~ltng fr~ t~e Joint distribution of rainfall d~pths and
durations. Hodel para~t, ters are based on ~tero~ogic conditions of the
Auckland area, and all statistical tests ~ere perfo~d at ~ 5X level of
significance. The modt. 1 produces co~parable tiu inte~al$ be~ee~ ltorm
and a linear correlation between rainfall depths and duratiom~ E~t ex-
tre~ vaIm, s of rainfall depths and durations are ab$ent ~rom t~ gener-
ated data.

518
EFFE~ OF A CO~RCI~ CL~RC~TING 1N ~EST VZRGINIA ON
~SD S~ RUNOFF~

Kenneth G. Re~nhart
~ Fore, t, Vol 62, No 3, pp 167-171~ 196~.

Descr~ptor~: ~nf~ll-r~off rel~tionohtps, ~ater~hed
g~terohed~ (bs~n~), ~erland fl~ Storm runoff~ ~e~t
Inf~ltrat~on, HydroloE~c a~pect~.
~den~f~ero: Experimental

A co~rc~al clesrcuttinR ~s ~de on a 7~-~cre g~ged ~ater~hed on the
Fern~ Exper~ntal Forest; ~k~droa~ ~ere logser~~ choice-~thou~
l~t~t~on~ ao to grade or provisions for dra~na8e. After-lo88~ng
f~ltrat~on rates ~n the ~atershed re~ned ~ell ~bove ~xim~ rainfall
intensi~eo except on portions of the ~k~droads. Overland
only from the ok~droads; ~t resulted from the co~nat~on of rain d~rectly
on the ~k~dro~ds and ~n~ercept~on of ~surface ~1~ by the road cut~.
Increased sto~ r~off ~n the gr~tn8 seasons--up to a ~x~m~ of about
1/2 area-~nch ~n ~ny one ~or~ l~rgely the result
f~eld-~ture deficiency rather than chanses ~n the pro~rt~on~ of ~ur-
face ~nd ~urface fl~. Th~s ~t~y ~ndtc~tes tha~, ~n ~udging
lo8~c cond~tton of logged ~rea~, perhaps as much emphas~ ~hould be
plsced upon road conditions and forest-floor d~sturbance
¯ ~t of t~er cut and condit~on of the ~d.
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519
MODELING RUNOFF OF ~N URBAN WATERSHED BY MEA.~S OF AN

V&~ ALO G CO,~ UTER,

J. Paul Riley and V. V. Dhruva Narayana
In: Effects of Watershed Changes on Streamflow, Water Resources Sympo- v
siu= No 2, Austin, Texas, pp 183-200, October 1968, University of Texas

LPress, Austin and London, 1969. 18 p, 14 fig, 3 tab, 7 ref.

Descriptors: ¯Urbanization, *Rainfall-runoff relationships, ¯Computer
models, *Analog models, Analog co~-puters, St=ulation analysis, Hydro-
graph analysis, Storm runoff, Peak discharge.
Identifiers: Urban hydrology, Agstln, Texas.

In the synthesis of hydrograph characteristics of small urban watersheds,
the distribution of the water among the variogs phases of the runoff pro-
tess is attempted by the concept of ’equivalent rural watershed.° For s
given input into both the models, the outputs must be identical. The
hydrograph of outflow from an urban watershed is obtained by chronologi-
cally deducting the losses due to interception, infiltration, and de-
pression storage from precipitation on the equivalent rural watershed
¯nd then routing it through the surface and channel storages. 1"his is
being approached by computer simulation. Testing and verification of
the basic mathematlc¯l model ia being done by usl~g observed rainfall
¯ nd runoff data from well-instrumented runoff areas. Coefficients re-
presenting interception, depression storage, and infiltration are deter-
mined by the trial ¯rid error process on the analog co~puter in such ¯ way
that the outflow hydrograph predicted by the model is nearly identical to
the measured prototype hydrograph, gelationshtps between these coeffi-
cients and various urbanization char¯cterlstlc~ or parameters are estab-
%ished. Sensitivity studies which investigate the significance of each
of the watershed coefficients on the outflow characteristics are also
undertaken.

520
COILRESPONDENC£: "1"he analysis of urban rainfall runoff and discharge,"

n
g.. J. Sargtnson, D. E. Bourne, and L. H. Watkins

UJ Inst 8unit Engrs, Vol 96, No 6, p 181, Jun 1969.

Descriptors: *Hydrographs, *Analytical techniques.

L. H. Watkins: The author contends that there are two misconceptions
about the RRL hydrograph method: 1) the method does not currently assume
uniform proportional depth in the whole sewer system; and, 2) the routine
technique as applied to an areal/time calculated hydrograph Is not tllogt- U
cal. The use of computer service is advocated.
E. J. Sarginson and D. E. Bourne: In reply to Watkins° co~ents~ the
¯uthors insist that their analysis can be modified to allow for variations
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in proportiona1 depth from pipe to pipe. They further contend that the

V
method they have proposed separates the effects of ground and pipe stor-
age, and the resulting hydrograph slmultaneously gives the attenuation

O

in the peak discharge and the delay in the time of its occurrence re-
sultlng from the co~blned effects of overland flov and flcsa in the sewer.

~XA~_YSIS OF URBAN RAINFALL-RUN-OFF ~ND DISCHARG£,

E. J. Sarglnson and D. E. Bourne                                                                I

J Inst Hunlc Engrs, Vol 96, No 3, pp 81-85~ IRar 1969.

Descriptors: *Hydrographs, *Rainfall, *Analytical techniques, ~Deslgn
2standards, ~D1scharge measurement.

This paper considers phenomena ~hlch modlfy a rainfall hydrograph for an
urban catchment, and ~t examines the extent to which these modifications
are satl~fled by existing design methods. The theory presented accounts
for phenomena concerned. A method for analysis of existing urban rain-
fall and dlschsrge records is given. This design method was developed
with the hydrograph based on a standard storm which is successively
routed over the ground and through a se~er, assumlng a ~near storage-
flo~ re~at~on for each.

522
CORR£SPOHDENCE: "The Analyela of Urban Ralnfall Run-off and Dlscharse,"

E. J. Sarglnson, D. £. Bounae, and H. V. ~lng
J lnst Hunlc Engrs, Vol 96, No $, pp 155-156, l~y 1969.

Descriptors: *Storm runoff, *Hydrographs, Rainfall, Discharge measure-

Identifiers: Sever hydraullcs.

H. V. Klng: The author dlaputes certain parts of the paper by D. E.
Bourne and E. J. Sarglnson. He corrects the misconception that ~he
equatlon 1=e-3/~/~ ls the Heteorologlcal Offlce equation, and he argues
thac storm runoff should be considered vlth regard to tlme of flow through
the se~er. He holds that the authors’ rainfall hydrographs are valld
only if the drainage area had zero tlme of concentration. He exposes the
weakness of the authors’ hydrograph method, and he explalns ~d defends
his proposed method.
E. J. Sarglnson and D. E. Bourne: Replylng to Klng*e crlclclsms, they
dlspuce hls assertion that their ra£nfall hvdrographs hold only If the

o
dra£nage area had zero time of concentration. They also do not conslder
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velocltles of flo~ necessar7 to their analyses; instead, they cite the
important factors as being voltmetrlc rates of runof~ and d~s~har~e. ~e7
dlsc~s ~ng’s ~thod, but contln~ to support their orlglna~ st~e~nts.

523
A PR~ IN ~ ~DROL~. PART II: ~ EVALUATION OF ~INF~L-RL~O~
~DE~ FOR S~LL ~ATE~HEDS ~D THE EFFE~S OF b~NI~TI~

Purdue University ~a[er Resources Re~earch Cen[er Technie~l ~eport ~o
Oc~ 1969. 2~0 p, 58 fig, 30 ~ab, 105 ref, 3 ~ppend.
IND.

Deserl~tor~: *U~anlzatlon, *Sto~ r~off, *~atershe~s (basin~),
fall-r~off relationships, ~Ti~ lag, *Hodel s~udles, ~ater yield. ~-
off, Hydrographs, Rainfall, R~off coefflcient~ Indi~. ~outln~.
Identlf~ers: Nash model, ~est Lafayette ~a~ershed.

~e ~ta for this s~udy ~ere taken from four watershe~ ~Ith yawing d~
grees of urbanization located In ~es~ Lafayette~ Indi~.
appr~ch ~dopted was the llnear (ti~e variant, l~ped) system snalysls.
The conceptual l~near syste~ c~sldered In the analysts of the dat~ ~er~
~he s~ngle llne~r rese~olr ~de~ the double routing ~th~, the N~sh
model, and the slngle llnear-reservolr ~Ith llnea~ch~el ~del.
slngle llnear rese~olr model was selected to sl~ulste the rslnf~ll-~-
off process on s~11 urban ~atersheds (less th~n 5 sq~re ailes) based
the ~arg~r ~ersheds (be~een 5 ~d 20 sq~re~iles).
of the degree of urbanization and the ti~ lag, the ~ni~e of
discharge, ~d the freq~ncy of peak discharge wer~ s~led. S~udles
be contin~d ~Ith linear ~dels ~d, In ~ddi~i~ n~llnear

, considered In the hydrologlc si~ulatlon of ~he larger ~atershe~ In order
to develop design ~eth~ and ¢r~teri~ for predlct~ng ~off
~ith va~ns degrees of

52~

Fred A. S~r, R~ert A. Clark, ~d E~ard A. Hiler
Paper presented ~t ~e ~ ~ophys Union - 1969 Hati~ ~alI

~scrlptors: *Ralnfa11-r~off relatlonshlps, ~atenhe~
*Syste~ ~alysls, ~Hydrologlc aspects, ~Input-output ~alysls, ~esti~.
Identlflers: ~U~ hydrology, ~Convolutlon relati~hlp.

~is Investigatlon Is conceded vlth the appllc~ili~ of ~e llnear
volutlon relatlonshlp for appro~tlng the ralnfa11-~off photon
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for an urban drainage basin. A solution for the transfer function of the
convolution relationship is obtained by employing discrete ~athed~atics
similar to the Wiener-Hopf equation. The solution is obtained, based on
the restraints of the pl~ysical system by linear programming. In this in-
vestigation, the hydrologic system is analyzed as a truly linear syste=.
Recorded rainfall intensity is the ~:~u~ of the syste=, and recorded run-
off the ou~.u~. A ~aJor concern of the study involves the effects of
antecedent moisture conditions on the transfer function. Results are
presented which substantiate the use o~ the proposed linear mo~el as an
approxl~ation to the hydrologic system. Generalized transfer fu~ctions
are developed for each basin and tested with independent events. Ante-
cedent moisture conditions are sh~ to have a definite predictable
feet on the transfer f~ction~ and rainfall events are classified with
an antecedent moisture condition criteria in order to ~elect the proper
transfer function ~or the event. C~par~sons are ~de vi~ ~ore conven-
tional hydrologic analy~i~.

~E U. S. GEO~IC~ SL~ ~ ~ATER

~t1~i~ J. Schne~r
In: Effects of Water~hed Changes on Stiffly, ~ater Re$ource~
No ~. p 16~-168. Oct~er 1968. University of ~e~s Press, 1969.

~scrlptors: #P~ann~ng. *U~an~zatlon~ #Data collectl~$, ~ater
~nt (applied), Research ~d develop~nt, ~ater resources develo~nt,
~ster supply, Waste disposal, atom ~off.
Identifiers: U~ hydrolo~.

~e ~ater Resources Dl~slon of the U.S. ~ologlcal Su~y Is currently
expanding its role In u~an hydrology as rapidly ~ posslble to ~et n~
de~nds. Al=ost since the first stre~ ~aglng statics ~re establlshed,
~re than 80 years ago, water resources data have been collected In urban
areas. Today, s~ data are available for eve~ one of the 222 st~dard
~tropollt~ are~ In the United States. In addition to the collectlon
of basic data, the ;ater ~sources Division h~ conducted studies either
vlthln or Includlng u~ areas. These ha~ resulted in n~ro~ reports
p~l~shed In the Su~ey p~licatlon series ~d in outside te~nlcal Jou~
rials. In recent yea~, the ~phasls of these st~les has been on the
assessment of ch~ges In the water resources caused by u~Izati~. Stom
drainage today Is still largely designed on the basis of the e~Irlcal ra-
tlonal fo~ula ~Ing ralnfall tntenslty ~dlfled by a c~fflclent of r~off.
The ~nefflclency o~ this ~thod Is yell recognized. Greater kn~ledge of
the part of the hydrologlc ~cle Involvlng ralnfall-~off relatlo~ In
u~ envlron~nts is needed. A study, currently ~der way, will consider
the data needs for u~ ~off studies, appraise avai1~le ~d needed

str~ntatlon for collectlon of these data, ~d advise ~ t~es o~ ue~or~
~or collectlon of ~ese data. ~e study is for deslsn of pilot are~.
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526
EFFECTS OF URBAN DEVF.LOP.~[ENT ON DI.~.ECT RUNOFF TO EAST I~ADON BROOK,
NASSAU COUNT~I’, LONG ISLAND, NEI~ YORK)

O. E. Seaburn
Geological Survey Professional Paper 627-B, p B1-B14, 1970. 14 p, 5 fig.
I plate, 8 tab, 18 ref.

Descriptors: ~Rainfall-runoff relationships. ~Nev York, ~Urbanizatto~)
*Storm run,~ff, Stor~ drains. Unit hydrograph, Duration curves, Hydro-
graphs, Hydrology.
Identifiers: Nassau County, Ne~ York. Long Island. Nev York) Orbsn
hydrology.

The effects of intensive urban development on direct runoff to East
Nead~ Brook. a south~ardflo~ing stream in central Nassau County, N.Y.,
durin~ the period 1937-66, are described. The special objectives of the
s~udv v,’re to relate indices of urban development to increases in the
volume of annual direct runoff to the stream; to compare hydrograph fes-
tures at different periods during [he transition of the drainage basin
fro~ rural to urban conditions; and to compare the reinfall-runoff rela-
tions for periods before and ~fter urban development. Periods of ho~sing
and street construction in the drainsRe basin correspond to 3 distinct
period8 of increased direct runoff. During each period, the sverege an-
nual direct runoff increased because of ~n increase in the area served b~
sror~ severs that discharged into East ~eado~ Brook. The ~moun[ of land
served by severs increased fro~ about 570 ~cres in 19~3 to about 3,600
acres in 1962, or about 530 percent. During ~hts sa~e period, the sver-
~ge annual direct runoff increased fro~ about 920 scre-feet per year to
~bout 3,400 scre-feet per 7est. or shout 270 percent.

SUI~ARY REPORT STOP.HS O~ 1969)

Larry D. Simpson
Los Angeles County Flood Control District Summary l~eport, Jun ~969.
~ p, 30 photo, I plate) 3 tab.

Descriptors: *Floods, *California, *Flood control, ~Reservoirs) Peak
charge, Storm runoff, Urbanization, Flood protection, Channel improvement~

° Flood damage, Streamflo~, Rainfall-runoff relationships, Stage-discharge
relations.
Identifiers: Los Angeles ~ount~) ~llfornla.

"
Data on flood-produclng stor~s of 1969 in Los Angeles County,
are tabulated. During the months of 3~nuary and February of 1969, stor~s
occurred over the southern California area which were of such s ~gnltude
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as to tax the capacities of a nur~ber of the facilities of the district and
to cause significant damage to public and private property in those areas
where complete flood protection had not yet been attained. These stor=s
began with a two-phase storm which occurred between January 18 and 26,
1969. The effects of these stor~s on the Los Angeles County Flood Contro!
District and the communities within Los Angeles County are discussed.

EFFECT OF URBAN DEVELOPMENT ON FLOOD DISCHARGES-CURRENT KNON~F..DGE AND
FUTURE NEEDS,

H. F. Smith
J Hydraulics Div, Am Soc Civil Engrs, Vol 95, No HYI, pp 287-309, Jan 1969.
23 p, 2 append.

Descrlptors: *Blb Ilographles, *Urbanization, *Hydrology, Information
trleval, Discharge (water), Floods, Hydraulics, Runoff, Surface runoff,
Streamflow.

T~la Progress Report by the Task Force on Effect of Urban Development oo
Flood Discharges, Committee on F1o~d Control~ Hydraulics Division, ASCE
attempts to provide, as a guide for engineers, planners, governmental
officials~ and a11 others interested in the problem~ of urban runoff, an
annotated up-to-date bibliography of reports, papers, and other material
pertaining to the effect of urban development on flood discharges. The
report includes a brief discussion of the impact on flood runoff which
can be expected by urban development and the factors directly affecting
the runoff regimen of a drainage area, as suburbs and c~tles replace the
rural landscape. Included is a listing of pertinent research projects
which are underway with identification of areas where, in the oplnlo~ of
~he Task Force, additional research is required.

529
THE ROLE OP SOLID AND LIQUID PRECIPITATIONS IN RUNOFF FORMATION,

I. S. Sosedov
Tr Inat Gidrogeol Gidroflzlkl (TIGDB), Vol. 2, p 101-109, 1969.

Descriptors: *Precipitation (atmospheric), *Rain, *Snow, *Runoff, Sur-
face runoff, Erosion, Water supply, Water balance, Mathematical studies,
Soll water, Rain gages, Snow cover, Snow~uelt.
Iden~iflers: *USSR.
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Sources of surface runoff were investigated on the basis of a water
balance ,’~u~ticn in the Transllian Ala Tau region. Evaluation of the Veffects c: ~Ititude, snow cover, geographical location, vegetation,
and slope oric:~tation yields coefficients of runoff formed by solid                            ’
(snow) and liquid (rain) precipitation.

L
530
SYN~IETIC HYDRJGR~HS: EFFECTS OF NETWORK GEO.~TRY,

A.J. Surkan
Water Resources Res, Vol 5, No I, pp 112-128, Feb 1969.

Descriptors: ~.~tathema~ical models, qJnit hydrograph, Simulation analysis,
Storms.
Identifiers: ~Storm analysis.

A mathematical model for channel networks (represented by directed gravhs
on a rectangular grid) is used to generate synthetic hydrographs. This
makes possible the simulation of effects of changes in geome~rlc factors
specified by shape and connectlvi~y, while keeping a fixed prescribed
temporal and spa~£al precipltari0n pattern. Alternatlvely~ ~hls
may be used wi~h fixed networks of Interest to study the effects of
different ~ypes and motions of storms. The model provides for a discrete
approximation ¢f the distributed network, and transformation relatlns a
runoff hydrograph ~o inpu~ precipitation.

531
HIGH ~ATER RESPONSE PLAN FOR FLOOD CONTROL,

John Teipel
Public ~rks, Vol 100, No 7, pp 82°83, Jul 1969.

Descriptors: *Runoff, *Rainfall, *Planning, *Forecasting, *Operations,
*Overflow.
Identifiers: *Stor= severs.

Dallas, Texas has insti~uted a high va~er response plan in order ~o cope
wl~h runoff from overloaded storm sewers and flash flooding fro~ suall

° creeks ~h~ch cause problems during heav7 rainfalls. Planned operations
begin w~th initial forecasts of severe weather followed by mobilization
of forces to serve areas called Phase Locations which are classified
according [o [helr partlcular difficulties. Phase I forces handle local
downpour locations; Phase II forces handle major creek locatlons; and
Phase ill ~orces handle locations affected by river floodlng, including
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operation of six flood control ptanp stations, t~ti~er actions taken to ~
alleviate problems before, during, and after th~ b~or: are explained.

[ V

532 0
URBA~ RUNOFF BY ROAD RESEARCH LAB~KATORY NETHOD,

T
Hichael L. Terstriep and John B. S~a]l
J Hydraulics Div, A= Soc Civil Engrs. V,l 95 ~;. J~Y6, p 1809~183~, Nov 1969.

Descriptors: *Stor~ runoff. *Urbanlz.,~i~n. *,~[~,,-~atical ~odeXs,
Ral~fa11-ronoff relat[onshlps, Ro~ds. H,,~e1 studies, S¢ora drains,                          ~
H)’drau1~cs, Hydrology. Se~ers, S~re,~-l].~, [’lar~nlng.
Iden~1~lers: Urban hydrology.

2A simple ~the~tlcal ~del of an urba~ basin pr~-~ented in 1962 by ~he
British 3oad ~esearch ~bora~ory Is ~..,,t,.d on t~,r~e urban watersheds I~
~he United S~a~es. The basins are lo~at~d In ~]ti~re, Hd. and Chicago,
a~d Campaign, Ill. They contain 0.39~, I~.~. s~ 2290 acres respectively.
The model pr~uces a runoff hydrograph hy applyl~g rainfall to only the
directly connected impervious ares o~ the basin, the basin is described
by a ~Ime-area dlagram and a dlscharge-~orage rela~lonship. The peak
discharges of actual and predlc~ed hydr~raphs are sho~ for 8 of ~hese.
To apply the ~del ~o ~ bssln, the p~ern of impervious areas mus~ be
kno~ In de~sll, as well as the slope~ ~ sizes of all surface ~nd
subsurface drains.

533
AVAILABILITY OF I~AINFALL-RUNOFF DATA ~OR PARTLY SL’I~3~D URBAN DRAIRAC~
CATCHNENTS,

L. S. Tucker
ASCE Technlcal Ne~orandtm No 13, Urban ~ster Eesources Research Program,
Kar 1970. 156 p, 2A fig, 15 tab, ~9 re£. append, O~R3 Project C-
1536 (No 1992) (3).

Descriptors: ~Data collectlons, ~Ralnfall-runoff relationshlps, ~C1tles,
*Stor: runoff, *Strea~ 8ages, Severs, Open channels, Urbanization,
~ydrologic data, Kunoff, Drainage systems, Stora dralna.
Identifiers: Japan. Urban runoff.

Available rainfall-runoff data for partially severed urban drainage
catchments are identified to facillta~e :odel development by researchers.
Infor~atlon on the availability of rslnfall-runoff data from 6~ developed
partially severed urban drainage catchments ~n U.S. and 8 In Japan Is
su:marlzed. The 6A ca~ch:ents in ~he U.S. are concentrated In 8 states,
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and the locations of these instrumented catoh~ents are shown by a m~p.                         "~ T
Kainfall-runoff data for most of the catchments are available from the Vagencies collecting the data. A suuunary of information on the 64
instru=ented, highly-developed, partially sewered urban drainage                                 ~
catchments in ~he U.S. Is presented. Addi~lonal details such as
avaflabfli[y of data, kow ~o ~btaln further Info~a[ion about ca[c~en[a
and da~a, gage Iocatlons,and ~p8 of ca[c~ents are pre~en[ed.                                  ~

534
SE~RED DRAINAGE CATC}LHEN?S IN MAJOR CITIES,

L. S. Tucker
ASCE Urban Water Resources Kes Program Tech Hem No 10, l~sr 31, 1969.
71 p, 34 fig, 4 tab, 13 ref. USGS Contract No. 14-08-0001-11257.

Descriptors: *Cities, *R~Infall-runoff relatlonshlps, *Storm drains,
*Sewers, Storm runoff, Drainage systems, Water quality control, Water
pollution control.
Identifiers: Combined sewers.

The size distribution and number of sewered drainage catchments in San

Francisco, Washington, D.C., Hllwaukee, Houston, and Philadelphia are
summarized to provide data fo: urban rainfall-runoff-water quality
studies. The 4 cities are in 4 distinctly different regions of the US,
and are different topographically. The sizes of all sewered drainage
catchments are tabulated, maps show catchment boundaries, and supportin$
discussions are presented. Only the drainage catchments served entirely

,by storm or combined sewers are discussed, and partially sewered urban
drainage catchments are omitted. The distribution of sewered drainage
catchment size is unique for each city. The number of catchments varies
from 42 in San Francisco to 1,283 in Houston. The largest catchment
varies from 1,820 acres in Milwaukee to 6,180 acres in Washington, D.C.
The average catchment size varies from 65 acres in Houston to 560 acres
in San Francisco. The median catchment size varies from 6 acres in
Houston, to 190 acres in San Francisco. In Washington, D.C., dratnase
catchments varying in size from I to 50 acres account for 46% of the
total number of catchments varying in size from 1 to 50 acres account
for 46% of the total number of catchments, but their cumulative area
served by sewers. ~ the other hand, over 50% of the total District
area served by sewers is accounted for by the 5 largest drainase
catchments, which are only 5% of the total of 93 catchments.
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535
AVAILABILII"f OF RAINFALL-RUNOFF DATA FOR 5E~RED DRAINAGE CATCFL~Eh~5,

L. 5. Tucker
ASCE Urban Water Resources Res Program Tech Hem No 8, l~ar 3, 1969.
43 p, 14 fig, 5 tab, 18 ref. USCS Contract No 14-O8-O001-I1257 O~’RR
Contract No 14-01-0001-1585.                                         "

Descriptors: *Data collections, *gaging station,, *Cities, *Rainfall-
runoff relationships, *Urbanization, Drainage systems, Runoff, Storm
drains, Sewers, Storm runoff, Flow rates, United 5tares.

Data on the availability of rainfall-runoff data from gaged, aewered
urban catchments are compiled. Only 13 completely sewered catchments
in the U. 5. are gaged. Runoff is measured by flume in Northwood, Gray
Haven, and Swansea, all in Baltimore, Hd. Reduced data from 29 Gray
Haven Storms are tabulated. The 13 catchments are 8uammrized in a
table giving name, size, data collected, type of flo~meter, type of
storm sewer, data available, operator of the installation, location,
and period of operation. Each installation and catchment is described
in detall. Baltimore has 3 gaged catchments, Cincinnattl, Ohio has 1,
St. Louis, Ho. has 3, Chicago, Ill. has 1, Philadelphia, Pa. has 1,
New York City has 4, and Nashtngton D.C. has 1.

OAKDAL£ GAGING INSTALLATION, CRICAGO-INSTRtr~NTATION AND DATA,

L. S. Tucker
ASCE Tech Hem No 2. Urban Nater Resources Res Program, Aug I~, 1968.
14 p, 8 fig, 2 tab, 2 append. OWRR: 14-01-0001-1585, USGS: 14-08-0001-
11257.

Descriptors: *Data collections, *Storm runoff, *Rainfall, *Rainfall-
runoff relationships, *Urbanization, Natersheds (basins), Stream gages,
Flumes, Rain gages, 1.and use, Drainage, Discharge (water), Runoff
8ydrographs, ~yetographa, Sewers.                                      ’
Identifiers: *Urban hydrology, Chicago, Illinois.

An instrumented 12.9 acre urban drainage area in Chicago, Illinois Is
described. Rainfall and runoff data for storms for ~hlch data are
reliable are tabulated and presented. The area is 2 1/2 blocks by 1
block ~tde and consists ~ntirely of detached family dwellings. The
drainage system is a 30-tn. combined sewer dralntng into a 10.~ ft
square concrete trunk sewer. Runoff Is measured by a parabollc flum~
in an underground vault, A tipping bucket rain gage is located about
1 block north of the drainage area. The rain and flume gages are
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connected to recorders by telephone llnes. Ralnfall and runoff records ~ "~rfrom stor~s are sho~rn in tables, hyetographs, and hydrographs. Copies Vof some of the original recorder charts are included.

0
537

LNORTH~OOD GAGING INSTALLATION~ BALTIMORE-INSTRU.n~ESTATIOS A.~ DATA,

L. S. Tucker
ASCE Tech Hem No l, Urban Water Resources Res Program, A~g 1, 1968,
lb p, 11 fig, 2 tab, 3 append. Ok~R: 14-01-0001-1585 and USGS-14-O8-OO01-
11257. 1
Descriptors: *Rainfall-runoff relationships, *Data collections, *Stor~
runof[, *Urbanization, Watersheds ~sstns), Stream gages, Flu~es~ Rain
gages, Land use, Discharge (water)t Runoff, Hydrographs, Hyetographs,
Evaporation, Rainfall.
Identifiers: turban hydrology, Baltimore, lqatrTland.

Detalled data of the hydrology of North~ood, a e~a11 urban drainage area
in Baltimore, l~aryland, are presented. Northwood is one of the few
sewered catchments in the U.S. that is gaged with flu~es. The ~7.4 acre
dralnage area is abou~ 4 ml north of do~ntob, n l~tlttmore in a residential
suburban area. It contains a 17.4 acre shopping center and 30 acres of
residential development. Buildings in the residential area are very
uniformly grouped houses with 3-4 houses per group. ~e average t~per-
viousness of the drainage area is 68[. Ground slopes average 3~. A.
weighing bucket rain gage and a Parshall flu~e were in, tailed in 19}9~
and the rain gage was replaced with a tipping bucket ga~e in 1963. Bo~h
’in the rain gage and strea~ gage have recorders. Runo~ is esttaated ~o
be withln 5~ of actual flow 95~ of the time for flu~e depths over 4 in.
Reduced rainfall and runoff data for 14 s[ora~, hourly preclpitatton~ and
daily pan evaporation data are tabulated. Hyetographe a~d hydrosraphs
illustrate the rapid response of the drainase area.

BASIC DATA FOR URBAN HYDROLOGY STUDY, DALLAS, ~ - 1~,

Trigs Ttrltchell
Geol Surv Open-file Rep, 1966. 203 p, 3 ftg~ I ~ab.                                                    ’

relationships, *Urbanization, tDataDescriptors: *Ra£nfa11-runof f
collections, *Texas, Streamflov, Runoff, Bydrographa~ ~fall~ Surface
~a~ers, Eydrologlc data~ Depth-area-duration analys£s.
Identifiers: Dallas, Texas, Urban hydrology.
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Basic hydrologic data compiled for the study of urban hydrology in Dallas,
Texas Include da~a fro~ raingages, strea~ gages, and flood-profile partial-
record sta~Icns. Hydrographs and mass curves are given for major storms
at each station.

539
USISG RUSOFF EVEh~S TO CALIBRATE SP, ALL FOREST1.2D

S. ~. Urs~c and ~. ~. Poph~
In: l~th Congr Proc, Int Union Forest Res Organ. Vol 1. pp ~19-~2~, 1967.

Descriptors: *Callbrattons. *~tngall-runoff
*Sto~ runoff. ~a~er measure~nt. 8athe~tlcal
~atershed ~nage~ent. ltydrologlc aspecga,
Identifiers: *~xper~ental ~ateraheda.

Calibration an~ analyala baaed on tndivlduaI r~nof~ oventa appear
for Cval~ting changea In the hydrologic perfo~nc¢ of s~ll paired catch-
menta. ~ approach ~a particuIarly useful ~here e~ec~a of watershed
tr~at~nt on changes In ephomera1 flo� phCno~na ar~ of priory concern.

540
EXPE~IENCE NITH THE EVALUATION OF UKBAN EFFECTS FOR DKAINAGE DESIGN.

Donald VanSickle
In: Effects of Natershed Changes on Streamflo~, Nater Resources Symposltm

No 2, p 229-254, October 1968. Unlverslr~ of Texas Press. Austin and
London, 1969. 26 p, 17 fig, 4 tab, ~7 ref.

Descriptors: aUrbanlzetlon, aRalnfall-runoff relationships,
hydrograph, aSynthetlc hydrology. Rational formula. Storm runoff. Peak
discharge, Floods, Hydrograph analysis. Routing.
Identifiers: ~ouston, Texas, Urban hydrology.

An example Is given of the adaptation of preliminary research data to
the development of ne~ drainage design criteria for a major metropolitan
area. The ne~ criteria should be closer to the actual needs than the
old rational method criteria. The Houston metropolitan area, one of the
most rapidly urban£zlng areas in the United States. ~as used to establish
and rest ne~ urban runoff crlter~a. In order to apply urbanization factor
data to design, the following procedures are followed: (I) develop the
mean basin length and mean basin slope values from topographic maps;
(2) estimate the degree of development anticipated in the ~atershed for
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the period of design; (3) estimate drainage density for each of the
areas of use; (~) ~ultiply the drainage density by the area ~or each type
of land use to get total channel length; (5) detez~nlne the basin factor;
(6) from the curves, detc~ine t~e tl~e to peak and the unit hydrograph
peak ~or the degree o~ development involved; and (7) develop the unit
hydrograph. A si=pler ~ay to use the criteria is to develop them as
emplrlca~ curves o£ dra£na~e area versus dlscharge~ o~ specific use
only in the urban area and ~r the storm £requencles ~or which they are
designed. Syn~hetlc unit hydrogr~phs vere prepared and tested ~or about
50 drainage areas in the ~iou~ton areas.

URBAN STORM RUNOFF

Narren Viessman~ Jr., Nalrer R. Keatlng, and Kalkunte N. Srinlvasa
Nater Resources Res0 ~oI 6, No I0 pp 275-279~ Feb 1970. I dlag, 2 graphs,
I tab~ 7

Descriptors: *Storm runoff, tHodel etudies, tData collection~
Ra~nfall-runoff relarionshipe.

Identifiers: turban hydrology~ t~mpara[Ive analya[a~
~ryland.

A model incorporating ~he hydrologic and hydraullc pha~e~ of
{Iowa ro ea~i~te the runof{.{r~ a 23-acre residen~ial area has
dlcrion error~ that are generally le~a than lOZ when the peak {I~
used as the criterion ~or c~pari~on. ~e da[a £or th£~ ~tudy
derived from rain~ll ~nd runo{[ record~ o~ [he Gray ~ven dra[~ga

~area in ~Iti~re, ~WIaM.

542

Ground ~ter~ Vo~ B, ~ 2. pp 5-ZO, ~r-Apr 1970. 7 fiE, 12

~achin8, In~lltr~tlon~ ~nf~l-runof~ re~tionsh~ps~ Surf~ce~ro~d-
w~ter relationships, Bydrosr~phs~ Pe~ disch~rs~.

The fe~ibilit? of dete~ning the sro~d~ter contribution to
flo~ during periods o~ sto~ ~nof~ by continuous ~nitorl~ of a
¯ ~re~s e~ectr~c~l conductance ~a~ ~nveBti&ated. ~e sro~dwater con-
tr~but~on c~n be estmted ~f stre~ ~1o~ and the conductance of surfa~
~ter ~nd of gro~d~ater ~re ~. ~e conductance ~thod ~s tes~
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a 9S-square-mile basin in north-central Illinois. Continuous records
of strea= flow, strea~-flow conductance, and groundwater st~e within
the basin were co)lected. A rating curve of base flow verse, s bean
groundwater stage was constructed, and groundwater dlschar~.s deter~Ined
from the rating curve vere co~pared with those computed ~r..= ccz~uctance
data. The conductance ~e~hod noz-~a}~y gave a ~ower est~_~te o~ the
groundwater contribution ~han d~d the ratlng-curve ~eth~d.
ana}yses of etoz’ms welch were preceded by extended dry PerL~ds resu}ted
In much lower estimates of groundwater discharge by the rdt~ng-curve
m~tl~od than by the conductance ~e~hod. The conductance method offers
s~mple a}cernat~ve ~or use In areas ~here observation vel~ ~ ~ava~-
able or ~here racing curves are d~£~cu}t to construct.

UR~ EFFE~S ON HATER

A~t O. ~aan~en
In: Ef~ect~ of ~a~etehed ~anEe~ on Stre~mf}o~, ~ater Re~ource~ S~po-
¯ ~ Eo 2, p ~69-~82, Oct X968. Unlver~Ity o~ Texa~ Pre~ Austin
and ~ndon, 1969. }~ p~ 7 ~tE, 2 t~b~ }6

De~cr~ptor~: *Urbanization, *Ratn~aZ~-runo~f re~t~on~h~p~
runoff, *~a~er eupp~y, ~nd use, ~ater yield, Hydrology, Hydrograph~
Peak discharge, Hydrograph ana~te, Meteorology, Se~er~ Sto~

Idenc~fter~: Urban

Urban development ha~ ~ ~gn~fic~nt ~mpact on hydrologic ~el~tlon~.
reeu~ o~ var~ou~ ~tud~e~ demonetrate the type ~nd ~&n~tude o~ ~ny o~
the e~fecc~ on y~e}d. ~e~e ~y be ~ar~zed a~ ~nc~ud~ng: (~)
~n toCa~ y~e~d from ~to~}ou and tn annua~ d~echarge; (2) decrease
ba~e ~o~ of ~ho~e ~re~ t~t re~n under generally n~ural condition;

(3) mod~flcatton of ~o~ f~ou of ~re~ ~nf~uenced b~ ~he ~mport~t~on
of vacer, the u~e of vh~ch reeu~t~ ~n d~echarBe of ua~ceuater.
~nc~ude~ the ~ncrea~e of ~ ~ou ~n ~ttea~ that receive ~ept~�-tank
dra~nage~ or e~f~uent~ f~ ~evage-trea~ment p~n~e~
p~ant~; (6) decrease ~n recharge ~o the underlying &ro~d-~ter
and (5) ~ncrease ~n precipitation ~n urban area~ and �orresponding
~ncrea~e ~n y~e}d. ~e pr~nc~pa~ e~ect o~ urban development on ~e~d
~e an ~ncrease tn d~rect runoff. ~e c~u~at~ve ef~ec~
eto~ov fr~ urban areas, particularly ~n reg~on~ of ~trtp c~tte~ and
the m~a~opo~can c~p~exes developing ~n eevera~ ~ea~
~a~ on do~e~re~ tece~v~n& channe~.
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544
LOS ~GELE$ COU~ FLOOD COntROL SYST~-~ ~ THE EARLY 1969 STORMS,

Waiter J. Wood
Civil Eng, Vol 40, No I, pp 58-61, Jan 1970.

Descriptors: *Rainfall-runoff relationships, *Urbanization, ~Overflow.
Identifiers: mLos Angeles, Flood control.

The Los Angeles flood control system, ¢omprlsed of 19 dams, 72 debrla
basins, 390 miles of channels, and 12~0 ~iles of storm drains, faired
well during the floods of January and }’~bruary 1969. Although the
rainfall Intensi~les did not equal that fru~ the storm of 1938, tha
high runoff is attributed to the urbanization of the affected area and
to the qulckur delivery of valley flo~s by the network of storm drains
and collec~or channels. The storm experience reaffirmed the adequacy
of the general design of the system. The effective handling methods
of dams, debris basins, and channels in relation to runoff are discussed.

5~5
A I~BOR~TORY STUDY OF SURFACE RUNOFF DUE TO ~OV~NG R~NSTOI~,

Ben Chle Yen and Van Te Ckow
~ster Resources Res, Vol 5, No ~, p 989-1006, Oct 1969. 18 p, 7
1~ ref. NSF Grant

Descriptors: *~infall-~noff relationships, *Runoff
*~infall disposition, Hydrosraphs, HydroEraph analysis,
pa~e~s, Mathematical models.

~e ~vement of a rains~o~ datelines the spatial ~nd re.oral distri-
butions of the rainfall over a ~atershed and hence affects the c~r~c~er-
~stics of the flov on the ~atershed. In th~s study the i=portsnce of the
~vement of rainsto~s on the t~e d~stribution of the surface runoff
~atersheds ~s deNonstrated through the use of a laboratory vatershed ex-
per~Nentat~onal syste=. ~per~nts ~ere parroted on the
sq~re vatershed for 2 rainfall lntenstties, ~ surface slopes, and 1~
ra~nsto~ veloc~tfes. ~alysts of the =echanics of rater fl~i~ on
vatersheds ~s atteNpted to explain the influence of ~ve~nt of
on the characteristics of surface ~off hydrographs.
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546
THE H~’DRO~;EOLOGIST’S RESPONSIBILITY-H~TROPOLIT~N WATER RESOURCE PLA.N~;ING,

V
Arthur J. Zeizel
Trans A~ Geophys Union, Vol 49, No 3, pp 543-547, Sop 1968. 2 ref.

O
Descriptors: *Urbanization, *Nater resources development Planning.

L*~ater ~at~.~gement (applied). ¯
ldenttttcrs: *Urban hydrology.

As the P,’pulation of the United States is changing from a predominantly
rural to urban society, so the tradl~ional role o! the hvdrogeologxst
is c~.t;~gl~g. Ne~ds for this services are reflecting the’requirements
of c~?r~’l~,,nsive ~a[er resources manage~.nt program~. Thtg trend to~ard
urban~:.ttlon Is also crea~lng complex rater problt, m~ ~nd related !and
problems, Con~prchenslve ~a~er resources planning oilers a means of
solvl~g ~h~’sc problems and i~proving the l~vlng environ~cnt. Its e~phas~s
is on ~t~’rnative ~nagement measures tha~ can be~t be planned and
evaluat~,d by interdisciplinary ~tudy tea~s, tea~u that ~hould include
the hydro~o}og[st. Urban drainage ~nag~ent progr~ need additional
~upportlug research in urban hydrology, and the hydrogeolog[~t can
contrLbu~, broadly in planning the~e research and manageme~t activ~tie~
particularly for project~ In eto~ater ~torage. [n[iltration. and reuse.
Hydro~cologl~t~ can al~o a~s[~t in ~olvlng engineering problems encountered
during ~ou~truct~on of dam~ tunneI~, reservolr~ lnke~. ~nd canal~. The
inadequate co~unIcat~on that no~ ex~st~ betveen the hydrogeologi~t
the p~am~er can be ~mproved by ~ clo~er ~rk~ng relationship.
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Ctv:I F~g Public i~orka Rev, Vol

ldenttfte~: ~rea~

A ~le tunnellns ~ine was used to ~va~e thro~h san~t~e rock
be~veen Ltver~l and ~trke~ead. ~e tunnel vas lined vt~h a se~:en~ed
~ype of lining =ade up of retnforc~ ~ncrete
inner steel skin.
coa~l~. A duplication of ~he
~le has been desLn~ed for drtvt~ a 2,202- yard pilot ~unnel. A d~crtp-
tton of ~e HlnL ~le
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STA~;~d~D EOUIP~LE’~, ~IODIFIED TEC~,~IQI.’ES DRI~ BOLLS IN )~m

Co~truct Methods Equip, Vol )2, ~ 3, pp 100-101, Mar 1970. ~ It&.

Descriptors: ~ exc~vatlon, ~Dr£11~ng equipment. *F~pe~Ines,
~unnel ~truct£on.
Identifiers: ~an~ts~ s~ers, ~S~kle, Illinois.

Kenny Co~truct~on Co. In Skokte, Illinois undertook the horizontal
boring of over ~U0 fee~ of ma~or-slze holes throu~ tough rock.

sanIta~ s~ers. ~e ~ob ~ss completed successfully ~£th �o~entio~
overburden dr~llI~ machines. Special effort and skill ~ used

550
LX~AVATOR OPEES I)OI~ WITIi CLEAH S~EEP ~ ~D A~’~

~nst~ct Eeth~s ~utp, VoI ~. Eo 10. pp 6~-65. 67-68, Oct 1969. 2

Descrlptors: *Dr1111ng, *Tunnels, ~unnel �onstruc~lon, ~ntrol
~ydrsullc ~ulpmen~. Tu~el 11nl~s. ~ncr~t~ come.orlon.
na~lnes.

D~tllt~ and mhoot1~ operations drove a tunnel borer th~ush
vhlle an hydraullc-~�:vator vorked in ~e ear~t section of aand, ~a~.
and gravel ~ ~plete a s~er ~unnel in Akin. Ohio. ~e ~cava~r
had a b~unted blade di~ and then sveep muck to a conv~or
d~ped into a sklp on ralls. Eydraullc Jac~ ~st the ~vator

steered it laterally and vertlcally. Laser beam slsht1~s ~pt
the :a~tne on ~urme. Techntqu~ used to bore the to.el 8re d~cr~ed
£n detail. Once the tunn~ ~as driven, s~er pipe w~ pulled £n ~
laid on a ~red ~ncrete cradle. ~ncrete yes then p~ped d~
into the ~psce baleen ~e pipe and tu~ l£n£~.
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551
JACKS SAVE DAY FOR TEX/~ TU,~.~ELER,

Construct .~lethods Equip, Vol 51, 1;o 9, pp 90-93. Sap 1~6~. 7 fig.

Descriptors: aTunneltng, *Tunnel construction, *Tunneling machines.
Identifiers: aPlpe Jacking, *Rea~.~ing auger, houston, Texas.

To tur.nel and line three oversized utility conduits under ¯ houston
street, the subcontractor resorted to plpe-jacLtr~ instead of aachtne-
t,.nr, cll~g ~’hen cre~.’s were unable to hold the boring rlg on the canter-
line. The subcontractor planned to use a rig that was custo,~-butlt for
a ~alias stor~.-dra/n project, k’lth t,e addition of a shield over the
au~.~,r, the lob ~as atte..~pted ~n Louston’s soft earth. After the centering
trouble stopped ~ork, the r~atntng tu*~nels were co~pleted by mining
pne~-atlc shrivels and Jacking the liners into place wgth the ~ub~ntrac-
tot’s designed equip~ent.

Construct Hethods ~qutp, Vol 51, ha 8, pp 42-45, Aug 1969.

Descriptors: *Tunneling, *Tunnel ~tructton, ~unne11~ aa~lae,,
al~ tallatlon, Plpellnes.
Identifiers: *Ba~er lllnor, *Tug.star, ~Galves/on, Tua8.

~e fLn~ d~est/� rater syst~ for the Gulf ~8s~ r~or~ area near
~alv~ton Ls being /~talled with ~ Crenchl~s pLpelay/~ metho~
~ ~ ~he "pull though" and the "slow Ln" ge~m/ques. ~uLcally,
bo~ La~lve tunn~/ng through the gr~nd and pu~lLng long strings
pipe through the ~re ~Lth ve~ ~ttle disturbance of the ground
surface. ~e principal pieces of ~uLpmeng used on ~ Job are
~adger ?K~r and the ~u~aaster. ~,e f~ec/o~ of these pLec~ are
described and the ~o metho~ of pi~ i~tallation are ~plained.
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"I’HE AP.T OF TUN~LLXNG,

Co~str~ct ~et~oas E~uip, Vol 51, ~o 7, pp 1~,3-1~,~, Jul r~6~. I fig.

Descriptors : m~lunnelln~"
Identifiers: =Y:echanlcal tunnelln~, ~Tunneling tecY.niques, t~unneXing

analysis ¯

Presen~ ~nd future de~ands for ~unnelln~ are eno~o~, especiall7 for
cons~rucrio:, of tall lines, hl~h~’ays~ s~ers, an~ va~er-llnes.
demands r~ulre ~ha~ costs be cu~ and processes s~-eeced up. ~lech~nic~

= ~o ~nswer ~hese needs bu~ proLl~ ~-ith i~ r~aintunneling: see ~
aolved. ~’.ec:.~nic~l ~oles dn not ~n ~t the hi~’h steed d~ired, and hard
rock often resists ~ad~ines’ efforts. Other pro~l~s cited include:
Inadequate =uck-h~ndling system, a need for develo~rent of g~lo~ic~l
techniques to provide tunnelers with better Info~tlon ss ~o wh~t
lying s,e~d, ¯ need for better rock-~edtsnlcs te~ni~ for m~suri~
subsur[~ce str~ses around boreholes ~nd tunnels, ~nd i~prov~ent
methods ior sup~rtin~ tunnels and sh~its ~Nsi~t ~ve-i~. "~
followin~ n~ techniques for t~nnellng are discussed: use of surface-
active ch~ic~l agents or lasers to weaken the rock [@ce, elect~n b~
for cutting ro~, pu~ed sup~rsonlc water J~rs fr~ sn sir-~ered
c~n~n, ~nd electrohyd~lics--s method of �o~erti~ ~lectrlcsl ~n~rgy
into me~snlc~l energy.

~t~ct ~e~o~ ~uip, Vol 51, ~ 5, pp ~4-5~, ~Y ~69. 8 [~.

Descriptor: *S~e~, aZnstallation~ Cont~l syst~s, ~par8tive
Concrete pip~.
Identifiers: a~lcago,

A mechani~l ~le ~ br~ki~ the w~ for ~e plac~ent and
two-mile s~’er project ~n the ~etropolitan Sanica~ ~lstrict of Greater
~icago (~). ~ jacki~ distanc~ are a~ieved by ove~ini~
inches and ~i~ bento~te slur~ 8s ¯ pipe lubricant. P~rt of the good
p~duction rate can be attributed to l~tallatinn of track for
equi~ent i~ide the pipe before It ~ l~er~ ~rou~h acc~s shafts to
cr~s b~. Nor~ngs of the =ole and ~ack are ex?~lned. ~ electric-
gas laser p~vid~ accurate control for rspid ~i~i~ and Ja~ opera-
tion, ~ its ~= ~ sloped to follow the r~uir~ srade. ~e laser ~o
aligns ~e ~ipe verti~ly and horizontally. D~trict e~lneers
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PAV~Z) UA¥ FOB TI, A~$O:)~A~$ L~HG

~ Contract Record, Vol 82, No 10, pp 58-60, Oct 1969. I diag.

Descriptor~: *Sewers, ~Tunnels, *TunneZtng, *Tu~el d~Xgn.
Co~ ~�~ion.
Identifiers: ~m s~er, ~.

~A~ Indus~rX~ Ltd. £n NXnnipeg buXl~ ~he larg~ a~ 1o~t swer
~unne~ ~er contracted £n :lani~oba. ~£s s~o~ re~le~ proJ~
scribed in a brochure ~hey ~led ~o a11 r~den~s ~n [he area.
b~c co~c~£on plan ~nvolved ~he s£nk£~ of I0 shafts ~o
3~ fee~ a~ r~ular ~n~e~als, ~he s~er Oelng ~u~elled ou~ard
ea~ shaft and co~ec~ed to ~o~ one 1o~ tunnY. ~te
me~hod w~ ~pio}’ed. and no probl~s vere encoun~ excep~ for
high wa[er ~abie crea~ durl~ spri~ because of ~l~di~ �ondt~io~
above g~uDd. ~ was overcoDe by boxi~8 off ~he area and
p~ps ~o dive~ ~e wa~er un~ii workers were ~tnished i~ ~
~unneii~ procedur~ used are discussed, inciudl~ [he ope~ cu~
~ploy~ ~or a ~r~io~ of ~he s~o~ relief s~er.
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559
T~tOHPSON RIV£R MOLE BOREIS T~E LO~LST

D~crlp~o~ : ~Tunne~Ing,
~Tunne~ir~ ~aci,lnes, *Tunne~ desi~u,*~ruc~ion equlp~en~, *Tut~ne~s.

Identifiers: *~o~e,

A 12-~lle tunnel, uhi~ ulil dlver~ va~er f~ ~he ~ompeon ~ver
through 3,600-ft. ~lount grego~, to tl,e Yarra River, Is a 24 million
dollar project. ~te project has three
Thompson and Yarra adlts (totaling 3,20~ feet); 2) excavation of the
1,3~0 foot ~aston ad~t, an~ ~ ;.~ mile section of the ~aln tunnel be-
~een ~he Easton snd Thom~son a~lt~; and, 3) boring of the ~ i mile
main tunnel using the ~le,                                       "

~0
MOLE ~R~ ThROUGE ~LR ~9~-~, DAY ~D

E~ News-Record~ Vol 183, ~ 4 pp 2~-2~, Jul 24, 1969.

D~cripto~: *~tds, *Tunnel ~ns~ctlon, *Tunneling ~achInes, Tunnel
d~gn, ~s~ comparisons.
Identif~ers :

~e Utah ~ns~�~lon and :l~n~ ~.’s mole borin~ ~chine, called
~rk 11-1200, averaged 10~ ~ per day at an ~t~a~ed ~l~/f~. cu[ter
~s[. R~ar~ made by U;e project manager which encompass ~he operationof the ~le and ~he construction design’ are ~ncluded. A cost ~par~son

of ~he d~fferen[ contract bids ~ 81yen.

~g N~o~ecord, Vol 182, No 20, pp &~-&6, ~y

~cr~ptors: esters, ~Cost �~a~so~, *T~nel~n8 ~chlnes, *T~nelin8.
Iden~iflers: *~nl Mole, *~Icago, *Mole.

mln~ ma~ne, ~i~ Jacks ~ncre~e plpe sectlo~ ~ed~ately behind
It, is being ~ed ~o build a s~’er in suburban
colony ~ed ~o avoid cut-and-~ver co~t~c~on across highways
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railroads, entails building a two =ile sanltar~ se~er under a $2.9
milllon contract. ~te procedure Involved ~s explained, ~nd ¯
~rison study of mining and J~ckln~ ~he 6~-incl~ diameter pipe into place,
wi~h s 7~-inch-ID reinforced concrete s~er usin~ co~en~lonal me~hods
o~ ~schlne ~Inl~, ribs. l~ging ~nd monolJ~hi~lly pl~ced concre~e~
~iven.

MOLE ~ Y~ OF ~N~AIN,

Eng ~ews~ord, Vol 181. ~o ~0, p 19. Dec 12. ~968.

Descrip~rs: ~;;evada, ~Drilli~, ~elln~ s~ines.
equipment ¯
Identifiers : ~Mole.

A ~le ma~Ine, workinE In everchsn~l~ Ign~us for~lons ths~ range in
c~presslve screng~ from I~00 to ~700 psi, Is drlvln~ s tunnel ~hrou~h
s ~ada ~un~In. Called the Java ~;~rk ll/l~, ~e unl~ d~elops
866,0~ lb. of thr~t, and has an adjustable cut~erhesd that will hsndla
tunnels from II to I~ ~eet In ditcher.

56]

D~criptors: *~elln~ ma~in~, ~truc~ion.
Identtfle~: ~r~t BritOn.

A Sri~h c~pany has ~pplied ~he princ~pl~ of ~he cablelayi~ plo~
place pip~, and cla~s ~o have h~ved ~he ~s~ of s s~er projec~

"orces a ~ssa~e ~h~ugh ~e gro~d ~£~hou~ r~v£~ any aotl.
pl~£c p~pe ~s snaked ~hrou~h ~he ~unnel. ~h~ has a ~all surface
free of sharp ston~ ~ha~ might d~ge ~:e pipe. A hydraulic
guided by an infrared bea~ ~l~ted [r~ 8 ~rtsble tran~itter ~ted
atop of the win~t, ha~s the pl~ fo~rd. ~e ~g will ~ork
~p~ of g~und ~cept ~.
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Water Pollution Control, Vol 108, No 3, p 38, Mar 1970.

Descriptors: *Design, ~unnel construction, eTunnel lln£~s, eUrbeniza-
iron, ~ntrsc~s.
Identifiers: *Interceptor s~er, *Sto~ s~rs,

~c~ally Construction yes r~en~ly avarded a ~ ~illlon ~ntract for
f~rs: p,ase of york on a 10-foo~ alia:star mid-Toronto sto~ s~er inter-
cep~or. ~2 ~tllton ~ ~e es~t~ed cos~ of ~he 8.~ atle project
~ts~s of a 1¢O-foo~ bel~ surface ~unnel. Concrete vtll be ~ed for
~unne~ lining and can be ~ured at any time excep~ vhen bort~ under the
~n R~ver vhen t~ must be ~ured ~:ed£stely ~o pr~ent ~ve-t~. A
p~ping station will be rebuild to connec~ ~e low and high 1~
cep~ors ~o ~he proJec~ ~ntercep~or. th~ reliev~ pr~sure on ~he
older s~om

568
~LE S~S F~T PACE I~ ~

~es~e~ ~�~, Vol &~, ~ 12, pp ~9 s~ ~, ~� 196~.

Ideatlflers:

~e ro~a~ ~n1~ ~Ine, drlvln~ the ~ver Hounts£~’ Tunnel of ~e
Sou~e~ ~evsda ~ater Pro~ect, £s a~anc£ng 200 feet per d~ ~h
barrier ~unts~ bound~ Lake ~ead. ~e ~a~a ~1e, ~h£~ ~ 12 feet
in d£~eter and h~ s ~tt~ h~d v~ 26 hardened ste~ d~k ~tt~
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wheels and I center and 4 tri-�one gage cutters of carbide steel, /s

V
used to driIl through the rock. 1"ne buslness end of the ~ole
p~ace durt~ operation by four hydraulic fee~ b~nd the cutt~

569
O~E I~A~ OF THE DEEP ~h~ P~ ~ THE RATER R~R~ OF ~O~t~T

~LI~OIS,
L8arza Engtneertn~ Co and Bauer En¢ineerlng, Inc.

Rap to ~icago Ue~p $antt D~t, Feb 1969. 20 p, 6 fig, 1

Descriptors: a~’ater pollution control, *Stor~ runoff, *Tunnels, aHydrologic
aspects, Sto~ drains, Pumped storage, Groundwater, Aquifera~ Illinois
Cities, L’rbanizat ton.                                                                 ,
Identifiers: aChlcago, Deep tunnel plan, Combined e~ers.

~e ~eslble effects of the p~sed Chicago deep tunnel urban ~noff
retention ~e~e on ~he water r~ources of northeastern Illtmla ~ere
estimated by su~ey£ng the hydrog~log~surface ~ater hydrology,
g~un~ater development of the area. O~lcago has a combined a~er
¯ yst~, and ~to~ ~noff overl~ cause dls~ar~e of ra~ a~age
~ate~ays Including recreational areas of ~ke ~l~lgan. A
~eep tunnels an~ protective re.argo ~ells is praised for
storage of peak c~bined loa~. The aystm t~ ~pee~ed to release
treated atom runoff at a stea~ rate, greatly regulating the atrmfl~
of recelvt~ etrea~, litgh g~un~ater heads ¢~t be maintained to pre-
vent 1o~ of contaminated water ~rna the tunnels, requiring g~ g~und-
~ater ~nag~eng practlc~ for ghe ent£re area.
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one briefly describes the program for the entire Q~Icago area. Selec~lon
of the Calumet area as the first construction zone is Justified. The
inv~arions program for the zone is descr1~eO. Chapter T~o ~Ives
~enera~ concep~ of the p~n, s~r.nrily de~crlbes pro~ec~ features,
~c~ses opera~ion of ~he enrlre sys~en. ~aprer ~ree discusses
inF ~’~er~l~’s. Ir ex~Ines ~he service area, ws~e~ays, the ~Isti~
c~bi~ed s~’er system, ~oodi~ pro~1~s, l~ydrologlcal ~spec~s of
blne~ sewer overfly’s, ~nd quallry of over~ows. ~sprer Four through
~i~t.t d£scuss~ rrojrc~ features ~r lent,~h: chapter Four ~verlng ~h~
Intercep~ion an~ conveyance s~ruc~ures; ~ive, ~he mined s~orsge
volr; Six, ~he p~pin~’-~enera~i~ s~n~ion; Sev~u, ~te surface rescuer
and re~u~atln~ facilltle~; and Eight, ~ater ~reat~ent faci1~tles and
processes. Chapter ~;Ine discusses overall system operation. ~hapter
~en defl~es alternatlv~ and provlslocs for ex~nslon. Chapter ~leven
outlln~ project icpl~entetlon end cost estlrates. The ~ast ~wo ~ep-
ters s~arlze and Justify the project, ~nd discus, its fln~ncln~.

571
L~.:DEP, FLON PLAN l~R POLLUTION AND FLOOD CO.N’EI~)L IN T|[E CI:ICAGO
I~ET RJPUL I TA~ ARLA,
Depart of Public Nork~, (;Ity of O~Icago, Petro Sanlt Distrlcr of Grea~er
~hlcago, and Depart of P~bllc Norka and ~uildlngs, State of 1111nola.

In: ~o~blned Se~er Overflo~ Abatement Technology. ;’ater Pollutlon
C~ntrol Research Series. Report 11024--0~/7~, pp 13~-216, Jun
20 fig, 9 tab, 8 ref.

Descriptors: aProJect planntnl~. ~Over_~lo~, ~’aste ~ater trea~ent.
~unne~s, Water pollution control. ~lood control, ~tor~
Coat analysts.
Identifiers: ~Chlc~o. Combtnad a~ers.

The apillages of polluted t~ater from �omblned ae~era
h~s been the subject of this report. Three separate schemes have been
described for solving these floodin~ and pollution proble-,a in the
Chicago area, namely: Underflov Storage Plan, the Deep Tunnel Plan. and
the Ch£cago Drainage Plan. A complete description of the Under[Zov-
Storage Plan has been presented vhich v111 reduce the spillage of pollu-
tants to the surface ~ater~aya by ove~ 9~.~ and prov/de the necessary
flood control to handle the lOO-year frequency storm. Rec~endation
for the starting of the F£rat Phase o£ th~s plan is ~pg~aaised. end the
est!.~ated costs involved are give=.
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CO.~L~I.~LD U:;L~LKIrLO~-STUEAGL PLA~’; FOR ~IO?; ~D F~D ~S~~L
Chl~ ~L~POLIT~ ~,
De,art of Public Wor~. O~Icago, I~I. bureau of kng

City of ~Ica~o Dep ~bllc ~or~, bur En~ ~p. 5ep 19~9. 43 p,

exhibit, 6 tab.

Oescrip~or~: *Sto~ ~nof[, *Waste water treatment, ~Water ~l~utlon
control, *~unnels, *Illinois, trbanizatiot:, S~e~, S~age

Drainage ~y~te~;~s, S~o~ drains, ~st analysis.
Identl~lers: ~,blned se~ers, Chlcago.

1~te basic ~ncept of the O~Ica~o Dnderflo~-Stora~e Plan for Pollutlon
an~ fi~d ~rol Is ~he use of a pacccr~ of un~er~:round tunnels. T~ese
~unnels ~ould be sized ~o provide a ~inear alstrIbu~ion of s~oraEe vol~e,
and a conveyance capacity in a slnE1e pattern of clea~able tunnels with-
out ~he nece~slty for suppi~cnta~ storage or p~er develo~en~.
~.a~er r~ainin~ In the under,round ~unnels after each s~o~ period will
be p~ped dlrec~ly ~o the existi~ treat~nl wor~. ~he underflow-~n-
veyance capacity ~akes advantage of the l~ered wa~er levels to be
escablishe~ in che 1111nois ~a~e~sy at ~ck~ort for fi~d control and
improved ~vlgatlon. ~he basic features of the tnderfl~-Stora~e
include: (I) ~,~ acre-fee~ of under,round storaEe; (2) a ~Ined
outflow ca~clty ~y onderflow and overilo~ of a~ut 43,000 cfs;
sufficient ~derground storage for any s~or~ h~vi~ a frequency
currence up to 1o0 years. ~he total capital ~st of ~he pro~sed
blned Lnderf~-Stora~e Plan Is ~s~ced ~o be $~O,OO0,DO0.

573
FLeD ~D ~OE ~E~OL: A D~ ~EE~ P~ ~R TEE ~I~D

Met~polttan Sa~ta~ District of Grea~er ~t~go,

Frefmibili~ Ee~rt, ~y 1966. 61 p, 11 ~p, 5 tab, 7 appe~.

D~cripto~: *Flood ~nt~l, *Pollution ~bag~ent, *Underground storsge,
*~st ~parisons, *~ti~ted ~s~s, Des~ criteria, S~ers, Drain,
R~e~Irs, Feaslbili~y itudies, ~erflow, P~jec~ placid,
benefits, ~tinated benefits, P~ped s~orage.
Id~ifie~: *~ep tunnel plan,

~e prefMsibillty repor~ r~i~s s~ alte~tlve ~derEround s~ora8e
pla~ and re~en~ a comprehe~ive deep ¢u~el plan. k~Ineeri~
sign criteria fnr ~e plan are ~idered, whi~ include later~
n~ ~In s~ers, vertical drains, an unde~rou=d r~e~olr, p~ped-
storage ~wer, a surface r~e~ir, a~ ~llu¢ion trident. ~e costs
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Approximately a r.hird of the preliminary s:~d~ descrl6es the project
plan, another third e~n~lcJ~ and ~he fi~ ~hird pr~l~ for
gs~lon. It reco~ends ~a~ an u~derg~u~ s~rage systm, mbln~ with
storage in a higher l~el s~er syst~, be Cesigned for the ~icago
flood of re~rd. ~pac1~les, ~pes, and ~ruction of p~sed
s~c~ur~ are dlsc~sed. ~e p~p~ s~o~e fscili~i~ of ~e p~Jec~
wo~d release va~er ~o ~he 1~er r~e~ir =u~ peak ~er load perlo~
and p~p I~ back to ~e up~r rese~olr d~ off-p~k h~rs.
s~orage ~c1~y, and ~e~Ive Io~o~ are dlsc~s~.

Paper pr~en~ at ~e ~CE~Water ~sou~ ~ ~. F~ 1969.

~unne~ £a~lure~ T~ne~ ~in~ngs~ T~nels, ~:s: comparlsons~ ~ser,
~rends. Rock bo1~s.
Zden~ers: ~el sup~r~s~ ~l~Ins.
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routes to kocky ~!ountaln cltles of north central ~ev Hexlco. A serles
of three tunnels are requlred for this project. ~eoloCy reports 1hall-
cared that ~he rock to be encountered--s.~ale and ~andstone--~uld be
eco~c~1ly excavat~ by a ~ole. DrilIX~ ~as perfo~.ed from the
surface along the tunnel allg~ents ot roughly one mile ~nte~als. A
=aln ~ncern was whether igneous dikes or s~lls ~isted at tunnel eleva-
tion ~’hich mi~t preclude u~in~ a borin~ ~ao~ine. Results of the explo-
ration pro~ra~ ~’ere encoura~i~ and did not indicate pr~ence of ~neous
intrusions. Adva~ta~;es c~te~ of bori~ ~achlnes over conventiona~
tunnelln~ met~to~ include: hIEher excavation rate. reduction in ~ncrete
needs, t~er personnel requir~ents, safer operations, reduction
re~ulred sup~rts and in clean-up ti~:e. Disadvantages of ~le borln~
Include: high initial investment; long delivery period; restriction
softer rocks; and the re~luir~ent for a well ~alntalned ventilation
system, an accurate gui~nce ~yut~. and ~pert surveyin8 technician.

..

578

~n ~rter
P~lIc ~’or~. Vol ~0~, ~ 2, pp 8~-8], Feb ~970.

~scrlptors: *Drai~ge. e~to~ ~ff, eTu~eli~ ~achlnes, ~nnel
construction, Repalrln~.
Identifiers: *Tulsa. Oklaho~. *Mole, Sto~ s~ers. Laser beam control.

~e first application of large bore horizontal drIlli~ in
occurred in Tu~a to a~leviate the sto~ s~er complex by tunneli~
drain whist w~ c~r~ off ~he water fro~ acc~ulated sto~ ru~ffs.
’p~bl~s encountered su~ as breakd~, ~ve-i~, and venti~ation are
discussed. ~e laser bea~ and targets used to set vertical and horl-

~N~I~ SOLV~

~ Ci~y, Vol 85~ No 2, pp ~05-~&, ~ ~9~0.

~ D~cripto~: *S~ers, *Tu~ell~. STunnel ~t~ction, Tunnel

~
Iden~flers: *Interceptor s~er. *Li~e ~, Arka~as.

~ ~e enc~en~ ~unneli~ ~e~nique w~s ~ployed when co~c~/~ a ~Jor
section of a ~en-mile sani~s~ interceptor s~er in Li~le ~, Ar~.
~e ~u~el. ~o~alli~ ~.776 feeC in le~h. is discussed in r~a~ion
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~81
I~I~T’$ ~II:.A,D I~OR TUNNELING HACIIINrS.

George
d ~�~ ~v, ~ ~� Civil ~r~, V~l 96, ~ ~2, pp 211-231, Oc~
1968. 7 grap~, 6 ~, 2

~escrlpton: *~nnell~, *Tu~e11~ ~:~, *~nnels~ ~Da~a ~11ectlo~,

Iden~t~lers: *~el ~e, ~unnel fore~stl~.

Ten years of ~u~el ~t~c~lon ~a f~m 1~55 ~o 1965 are reviewed
~t~Itsh par~t~r charactert8~ of the past-tunnellng narke~. ~e
~aracter~sti~ ~ncl~e: (1) total f~t~e of t~n~l ~t~ct~on
pleted ea~ year; (2) a bre~ of ~hese t~els accordtn8 ~o ~e
(~a~er ~r~por~a~ion, vehicle t~nels, railroad ~d
~d ~ng ~els); and, (~) a profile of ~he 195~1965 his~o~ of
~eling activity ~d graph ra~es ~i~ ~ ~ed in conJunc~i~
vi~h ~per~ op£n~o~ and ~n~nced future t~nelin8 e~ec~a~l~s
develop a forec~ of 3,~0 ~les of ~orl~lde-t~eling acridly
1966 ~o 19Y6. To es[i~e ~he l~ac~ of ~neling ~ines on ~he
~ ~rke~, a de~ailed ~s~ analysis ~s outlined for ~ill
~rs~ ~cha~cal Borins. ~e ec~c compa~s~ sh~d
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~ion of the future tunneling. Xt is estimated ~hat ~unnellng machines                        ~’~"
will com~ete 1,000 ~es of ~he ~oc~ 3,000 ~es forested between V1966 and 1976.

582                                                                                                      0
T~ DE~ ~%~EL PL~ FOR ~E BOSTON ~,

David R. Horsef~e~d
J ~oston 5oc Clv~] Engrss Vo] 55, No 4, pp 231-252, Oc~ 1968.
2 ~ab~ 2 Eraphs~ 2 ~ps, 29

~scrCp~ors: ~o~ ~noff, *~erflow~ Wa~er pollu~on sources~
chRrge (~ater), Surface runoff, *~’ater ana]vs~s, *Stat~s~cs~ *Water
quality, *St~dards, Cost comparCsons, ~un~el desIgn~ *Costs, ~nel
construction, *Se~ers~ *~ssach~e~ts, ~Infall Intensi~y~ Pollution
abatement.
Iden~f~e~: *Combined s~ers, *~ept t~nel pl~,

The ~st~ drayage syst~ Is d~sc~,ed. ~e Inadequacies of the
blned sewer system are explored ~d ~ ~s concluded tha~ ~he overflow
of mixed se~’a~e ~d sto~ater from ¢o~Ined ~ewers Sn~o the waters
Boston Harbor and adjacent waters constitutes a 8erlo~ hazard to publ~c
health. ~e ~ep tunnel pl~ ~s co~ared ~n regar~ ~o cost
w~h o~her pollut~on control meEh~s. M a solu~$on ro the co~ned
sewer problem, the deep tunnel pl~ w~11 be employed so ~ to
pollution fr~ ~aters of the ~ston area ~d to provi~ a ~re health-
f~ entrant.

HYDP~JLIC DESIC~ OF UNLINED ROOq TUNNELS.

Carl J. Huval
J Hydraulics Div, Am Soc Civil £nsrs. Vol 95, No HY4, p 1235-1246,
Jul 1969. 12 p, 5 fiE, 2 tabj 24 refj 2 append.

Descriptors: *Tunnel hydraullcs, *Tunnels, *Hydraulic desIEn, *Tunnel design,
Hydraulics, Mannlngs equation, P.oughness coefficient. Hydraullc structures.
Overexcavation, Diversion structures, Hydroelectric power~ Water tunnels
(conveyance), ;’ater tunnels (testing), BiblloEraphlea~ Rocks.
Identifiers: *Unlined tunnels.

Many unlined rock tunnels have been built for flood flow diversion and
for hydropo~er tunnels where the rock is of sound quality and not 8reat.ly
Jointed and fractured. The number of unlined rock tunnels will increase
in the years ahead because ne~ methods of drilllng, blastlng, and muck
removal have been developed and improved to ~ake tunnel construction more
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economical. .~ethods of tunnel stabillzatlon, such as grouting and use
of rock bolts, have been improved so that many kinds of rock and diffi-
cult driving conditions can be handled more flexibly. Savings of un-
lined rock tunnels in time and cost cf construction have been demonstrated
by the ready acceptance of this type of tunnel in SwL’den, Norvay, At~stralla,
and the United Stairs. L~lined rock tunnel resistance coefficients can
be predicted ~y using a rock overbreak patterer. The important consider-
ations enter£n.~ into design of unlined rock tunnels are s

_p~re_senr .~etho~ of predicting hydraulic reslstan.-~ - ..... tm~a.rlzed.. The

break and tu.-.r.el size. TI~Is measure of rock overbreak provides a simple
correlation of flo~ resistance test results basud on the fully rough flo~
equation.

584
THE O[ICAGO AREA DEEP TUNNEL PROJECT-A USE OF THE IINDERGROUND STORAGE
RESOURCE,

V.A. Koelzer. N. J. Bauer, and F. E. Dal~on.
J Narer Pollution Control Fed, Vol 41, No 4 Pp 515-534, Apt
20 p, 17 fig, I tab.                               ’

Descriptors: ~lgater pollution control, ~Storm drains, ~Underground
storage, ~Illinols, Nater pollution sources, Hunlclpal ~astes, Indusrrlal
vastes, Sewage, Sewage treatment, Sewage disposal, Subsurface drainage.
Identifiers:

The Greater Chicago area is plagued ~Ith recurring ~ater pollutlon and

flood problm stemming from 3 sources--industry, ~asre~ater treatment
plant effluent, ~nd co~blned storm and sanlrary setter overflovs. A
solution to all three sources is the Deep Tunnel Project. It ~lll cap-
rure stor~aater overflows from combined severs, dropping them through
vertical shafts to a tunnel network. The polluted ~arer ~lll be con-
veyed for temporary storage in a large mined underground reservoir 800 ft.
(242 m) belev the surface. Preliminary design studies including project
features, feasibility, costs, performance, and benefits, as ~ell as oper=
atlon, are discussed. Tunneling methods are included.

HOLE ANCHORS I~ PILOT BOLE AND PULL~ ITSELF ARF.AD,

tttchael Kolbenschlag
Construct l~ethods Equip, Vol 52, No t,, pp 87-88, 90-~I 94-~
Apt 1970. 5 fig.                                                      ,        ,

Descrlp~ors: ~runnellng machines, ~Drilllng, /~’unne!~, ~tDrllI holes.
Identifiers: ~. ole, ~ole structure, Laser beam.

308

R0036383



Instead of advancing by having the cutterhead Jacked against the face, ~as most tunneling m~chlnes do, a Detroit hydraulic r!g used a reverse

’ V
technique. This mole drilled a pilot hole in the center of the face,
locked in place an anchor concentric with the pilot-drill stem, ~nd
then pulled itself for#ard hydraulically against resistance of the

O
~chor. The main cutterhead and pilot drill advanced simultaneously.
Water and fault zones co~licated early, stages of work on the water                            L

tunnel, but the contractor hoped to make up time with the ne~ method.
Complete descriptions are given of the structure of the machlne~ ~uckLn~
operations, laser guidance, and the mole’s po~’er source.

SUCCESSFUL OPERATION OF THE HA3ECGER TU~EL-BORING HACHINE IN HARD ROCI{,

E. Lauber and H.N. Brodbeck 2Schweiz Bauz (Sk~A.~), Vol g6, No 51, p 917-924, Dec, 196g. Yransl fro~
Ger Bur Reclam ~ransl 812, Apr 1969. 21 p, 14 fig, 2 tab.

Descriptors: *Tunneling machines. *Tunneling. ~Tunne! constructlon~
~Borlng machines, Tunnels. Engineering geology, Rock axcavatlon, Rocks,
Foreign construction, Pressure tunnell.
Identifiers: S~itzerland.

The Habegger hard-rock tunnellns aschlne v~s used in borlns the hi~h-
pressure water tunnel for the Jullnwerk Tiefencastel Project, Switzerland.
Experiences in tunnellng, machine operation, and rock cutting are discussed.
Improvements in designing cutters and developlng cooled cutters are
~escr~bed. The m~chlne steering system ~nd a helitm l~ser dlrectlonal
guide held horizontal and vertical deviations ~Ithln 4 cm over 800 m.
A scraver conveyor system w~s modified to successfully leave s cle~n
floor ~hile ~orklng in ground’.’ater. Comparing mechanical vIth conven-
~ion~ tunne1Ing indicated that rock excavation coats are approxla~tely
equal. Probleem of ~hat is hard rock ~n regard to tunneling machines,
rock properties for evaluation of rock cutting, and year of cutters
covered.

H~DR~ULIC D~SlCN OZ SZL~-CLEA~gC Sm~AC~ 11~n~LS,

D.K. Lysne
J San~.t Eng Div, Am $oc Clvll Engrs, Vol 9~, No $AI, pp 17-~

Descriptors: *Tunnels, *Tunnel design, Tunnel hydraullcs.
¯        Identifiers : *Tunnel cleaning method.
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Nhen plannlng sewerage facilltle.~ for large areas, there is no~ a
tendency to use turmels In place o£ trek s~ers, m~ing it feasible
to ~ranspor~ s~age over lon~er dlst~ces. ~e author ~scrlbes a
~thod for the hydraulic desi~ of such ~nels, desired to be self-
cleaning; ~d he gives design graphs for convenience. It is ~Inred
out, h~ever, that the self-cle&nlng feature does not necessarily
de~e~£ne ~he optimal t~nel area. Ec~omlc considerations my be
the detraining factor in regard to the self-clewing fest~, pa~
tlcularly for larger t~nels.                                   -

588
LASER BEAH ON HOLE SPEEDS SEWER WORK.

Alex }lalr
Eng Contract Record. Vol 83, No 2, pp 44-45, Feb 19~0.

Descriptors : *Inat~entetion, *Ttmneling nachL-tes, Tunneling,
Opera£1ons.
Identifiers: ~Hole, *Laser beam �ontrol.

A tunnel in Edmonton is being produced at an average of 120 ft/dw/.
tunnel mole and the use of a laser beam have hastened the procedure.
The prac~ical limit on ~he d/stance the be=~ can travel depends on
two l;hings: changes in direction of the line, and the saount of dual;
and fog in the air in l;he tunnel. The mole consists of ¯ set of
taring ar~s wil;h cutting teeth and ¯ bucket wheel for catching the
loosened aa~erial. The workings of the tunnel operation ate

.~89
GROUNDWATER STUDIES~(]iICAGOLAND DEEP TUNNEL SYSTEN.

I.S. Papadopulos, Willi~m R. Larsen, and Forest C. Ne£1.
Ground Nater, Vol 7, No 5, p 3-15, Sep-Oct 1969. 13 p, 16 fig, 4 tab,
10 ref.

Descriptors: *Hydrogeology, *Stor~ runoff, *Cities, *Illinois, Waste
va~er treatment, Waste wa~er disposal, Groundwater,.Nater levels,
Seepage, Discharge (water), Hydrologic data, Aquifers, Pumped storage,
Analog models.
Identifiers: *Chicago, Deep tunnel plan.

The Deep Tunnel Syste~ planned by ~he Hetropolll;an Sanil;mry l>lstt’~ct
of Greater (2~icago v~11 prov£de flood and pollution control for ~he
comb£ned sewer areas of the (3~icago region. Elemenl;s of the Deep
Tunnel System that are of ~aXn concern to the groundvater resources
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Descriptors: *Installation, ~Sewers, *Storm drains, ~Tunnellng0
*Shafts (excava,.ion), ~Slurrle~ Concrete cons~c~lon.
Iden~Iflers : ~Nole ~ ~Hexlco.

In ~xi~ ~i~y~ ~ area thai once engulfed a l~e ~d Inherited [he
0proble~ o~ b~Idlug ~ u~le gro~d, contractors worked [o

a new syste~ of s~ers and s~o~ drains. To prepa~ for thee b~g

L
moles that perfo~d ~he ru~eling~ d~ep access shafts were sunk Into
the g~d ~l~ar varies from je11y-llke volc~ic ash to solid rock, Most
of ~he c~tractors adopted variations of the s1~r~-~rench system to
const~ct concrete w~is ~or the access shafts. ~e c~p~y
method called "controlled flotation," by ~lch the shaft is ~O~d ~d
concreted in a series of steps~all ~rfo~ed at g~und level, and
then It is s~k t~ard its final position as ~aiI settles are added
on top. ~tla ~thod la described in detail ~ are vartart~s ~aed In                       2

the slur~-displace~nt mthod. Several solutl~ to gro~ater p~b-
le~ ~e o~tllned.

592
BUILDING FOR THE FUrURE~THE BOSTON DEEP-TUNNEL PLAN~

C.A. Parthum
J Nater Pollut:[on Control Fed, Vol 42, No 4, pp 500-~10, Apt 1970.
2 ~ab, 2 sraphs, 1 diag.

Descriptors: *Overflow. ~Stom rtmoff, ~Ttmnels. ~Sevage dlaposal,
*Se~ers, *L)ndergro~d storage, Sevage, Separatlo~ tech,,lques Chlor/-

Identifiers: al)eep ttmael plan, *Boston. Co~hlned ae~era, Holdln8

A deep ttmnel storage plan has been proposed to prevent pollutlon due
to dlscharge of wastevater overfloas and mixed wastevater and stor~-
wa~er frc~ the ccmblned sewers of Boston and adjacent munlclpalitles.
Other methods such as �omplete sewer separation, chlorlnatlon tanks,
and holdlng tardcs were considered, but the deep ttR~r~el system at~peared
~oe~ econo~tcal. Constructlon costs were estLaated at $66 million.
The proposed systea consists of 17.2 miles (27 Ira) of 33-ft (10-~)
dlaa deep tunnels :Ln a radlal pattern, a pumping capacity of 2.~00 cfs
(4.100 cu a/rain), and a /*5,000-ft (13.700-~) ocean outfa.11 with dlf-
fu~ers. The systea £s designed to handle runoff from the 15-year-fre-
quency atona of 24-hour duration trithin 2 days, vithout surcharging,
and the aax£m~ recorded storm for Boston if surcharging is permitted.

/
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593
h~DRAULIC PRDPERTIES OF $.w.~.L b,~LLNED ROCK TUN~’EL$,

Seppo Prlha
J l~ydraullcs Div, A~ Soc Civl] Eng, %’ol 95, No HY4, p I181-1209 Jul,
1969. 29 p, 27 fig, 9 tab, i0 teE, 2 append.

D~scrlptors: ~Wa~er tunnels (conveyance), *Tunnel hydraullc~0 ~runnels,
*Roughness (hydroulic), *~ydraullc properties, Model tests Pressure
tunnels, Hydr~ulic ~o~els.
I~en~Iflers: *Unlined ~unnels, F~nland.

Factors in£1uencln~ hydraulic ~arac~erls~ics of s~ll ~llned ~nel
cross sections are presented. ~nves~iga~lons were perfo~d in
~ne~s cons~c~ed by ~he ~elsinkl Ci~y Wa~e~orks for
wa~er. The length of ~he Silvola ~se~Ir entrance ~u~el
~he ~heore~Ic~ cross sec~i~ Is 4:5 sq m. ~e length of
V~a~up~kl raw wa~er ~nel Is 7.6 ~; ~he ~heore~icaI
i~ 6 sq. m. Ver~c~ shafts ~vl~d bo~h ~nels Into ~ pa~s, in ~I~
of ~Ich croes-sec~al ~ure~n~s ~d pressu~ loss
for dlfferen~ dls~ar~es were acc~pllshed ~ing ~u~n~ ~Irs ~d
Sienna Ven~url ~ers. ~I 3 ~els were excavated by ~e s~led
Swedish ~hod ~n ~he ~s~ ~I ~e o£ ro~ in Fln~d, ~d ~s~ly
o£ sr~e ~d ~elss.
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595
HYDRAUI.IC DE.SIGN OF UNLINED RO~X Tubr/~LS,

Skr/krlshna V. Ch/tale, K.S. Ra.~sgopalan and Davld Ellis ~rl~ht
(Discussion)                                   ’
J Hydraulics DIv, Am Sac Civil Engrs~ Vol 96, No l/Y4, pp 1060-1065,
Apt 1970. 1 fig, 3 ref.

Descriptors: *Rock properties Hydraulic design, Roughness
(hy~raulic). ’
Identifiers: *Unlined tunnels.

S.V. Chitale and K.S. RaJagopalan co~ent on Figures 2 sad 3 of the
original article. Fi8. 2 shews a plot of resistance coefficients for
unlined rock tunnels, and considerable scatter of data is apparent.
~e authors list reasons for this scatter. Fig. 3 Rives tunnel over-
brea~ for various tunnel sizes. The authors note the difficulty involved
in using this figure to estt-,ate overbreak depth because of the presence
of considerable scatter, ~nd they suggest a way to l~prove this situation.
David Ellis Wriv~t notes that progress will be made in destgnlnR ~nllned
rock tunnels only if a critical comparison is made of results on proto-
type ~unnels. He lists requirements to be sa~isfied in order that these
results be of wider design u~e. He also defines ~er~s such as tunnel
size, overbreak, relative roughness, and equivalent sand ~raln dia,~eter,
~hlch he u~es in his comaentary on the original paper. Hie
include opinions on ~he resistance equation, the relation betveen
sistance and roughness, partly-lined �onduits, and data in Table
~he original paper,

STABILITY OF TUNNELS UNDER ~ LOAD,

L.V. Rab ce~ct
Water Paver, Vol 21, No 6, 7, ~, p 22~229, 26~273, 297-~2, 3~, 3ul,
~g, 1969. 19 p, ~1 fi8, 22 ~f.

~scriptors: ~unnel const~ctlon, ~unnellng, *~nnel llnln~s,Tunnel failure, Tunnel des~, ~eore~cal analysis, Bibllosrsphles’

Nodel s~udies, Tunnels~ S~c~ural desi~, Stabili~y.
Identlfiers: ~Austri~ Tu~ellng ~eth~, ~unnel suppor~s~ Austria.

~e sallen~ feature of ~he ~ Aus~rlan Tunnelln~ Ne~hod ~s a
rigid l~nlng applied ~o ~he rock before It is da~sed by 1oose~Ins.
~e llnln~, deslgneO ~o reach pe~nen~ equilibrium after adJ~ins
~o rearrangemen~ forces, ~y be any ~er~al or co~ina~io~ of
~erdals su~ed ~o ~he pu~ose. Tunnels should be driven full face
~here possible in a ~nt~ of ~i~. Practical e~erlence ~d
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theoretlcal investigations have proved that by using the ~ethod, rock

V

surrounding a cavity can be transformed into an effective carrying
me~ber. Failure by shear Is the only mode of collapse of a tunnel
lining ~hen the lining extends around the entire periphery of the

O
tunnel section. Principles for deslgnln£ l~nlngs based on failure by
shear are explained and proved by model tests. Some theoretlcal
analyses of the strength of linings and anchors are presented and a

L
design method based on data collected on shear failure is dtscusoed.
The effect of contact between lining and rock on tunnel behavio~ ~l
examined. A type of strengthenlnR consists of system anchorLng coil-
blned with shotcrete, taking advantage of the property of rock to
stab111ze by yleldlnR, is described. A tunnel and an underground
po~’erhouse constructed In accordance ~Ith the Ne~ Austrian Tunnelln~
Hethod are described.

2
597
A FLOODED TUNNEL INTERCEPTOR SYSTE~I FOR THE HETROPOLITAN ST. LOUIS
SE~ER

~.G. Shlrrln, G.K. Ha~ega~a, and V.C. Liecher, dr.
3 ~ater Pollution Control Fed, Vol 39, No 3, pp 313-333, Nat 1967.
2 tab, 3 map~, 5 dla8, I graph~ 3 ref.

Descrlptoro: ~Tunnel con~tructlon, *Orilllng equlpment~ ~TunneIIn~,

*Severn, Drillln8~ Operatlon~, Desi8n.
IdentIller~: *St. Louis, Nl~ourl, ~Interceptor ees~er~ Combined ee~er~.

Preliminary ~tud~e~ eho~ed that ~ ~looded tunnel interceptor
~ould be the ~o~t advantaseotm type for an ~rea o~ St. Louis,

Interceptor~ ~ere designed to c~rry ultimate peak dry-~eather ~o~
only, ~Ince the clty haa ~any combined aewera. The Interceptor~
~llI exclude backwater from the Hisslsslppl River at lo~ to ~oderatel~
high rlver atages. A borln8 ~achlne ~as u~ed ~or patio el the tun-
neling during con~tructlon. Operation of the ~y~tem ~ depend oa
river stage, ra~nlall, and the operation of an interconnected flood
protection ~yntem. Dra~doscn o~ the wet ~elI at the terminal ptmp~n~ U
~tatIon ~ill be nece~eary periodically to promote cleansing o~ the
tunnel~. The ~y~te~ le lurnlshed ~Ith telemetering dtv~ce~
cen~t~ contro~e.

598
~UGE.R ~F.J~fS ~I SHIELD TO CLrl"~IXED l"dlOrEL

Lorraine Satth                                                                                               ’
Cons~ruc~ Hethods Equip, Vol ~2, ~o I. pp ~0~-~06, Jan

I .....
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Descrlp[ors: *Tunneling, ~Tunnellng machlnes~ ~Tunnel construction.
Identifiers: *Rea~Ing auger, *Pipe Jacking.

V
A tunneling rig, which more than tripled production of similar equip-

O

mcnt thro~:~h rock ~h~.n ~lrst used on a stor~ drain in 1968, has been
special!y built t~ bore through white limestone known as "Austin chalk".
A special re,~ing auKer and shield to allow the rig to work through a

L
co:Sinatle:~ o{ s~ft llmestone and cru~blin~ clay was designed by
Joe B. ~yrd, oi the BorinK & Tunnelln~ Co. o{ America, Inc. A detailed
analysis ot~ the borlnE by the rig follo~.ed by the Jacking of concrete
pipes is given.

399
LARGE AGGREGATE SHOTCRETE CHALLENGES STEEL RIBS AS A TUNNEL SUPPORT,

2
Harry. Sutcllf~e and Cole R. McClure
Civil Eng, Vo! 39, No Ii, p 51-55, Nov 1969. 5 p, 3 fig, 3 photo.

Descriptors: *Tunnel linings, *Pumped concrete, *Tunnel construction,
Constructlon, ~unnellng, Aggrega[ea, Underground structures, Durability,
Concretes.
Iden~iflers: ~Tunnel supporta.

A growing need for underground construction exists in transportation,
pumped storage, pollu~lon control, and defense worke. The rate of
growth of tunnel construction is limlted only by ~he higher cos~ when
compared to above-Rround construction. A substantial portion of the
cost of underground work la in the support and lining of the excavation,
and making this area more economical is important. Any acceleration
of the rate that support or lining can be placed permits the use of
faster tunneling machines and reduces costs. Guni~e, a pneumatically
applied cement mortar used in canal linings, has been used with wire-
mesh reinforcement in tunnels to prevent slaking and spalllng of ~he
ground, with good durability and resistance to abuse. The spraying of
large-aggregate concrete was only mildly successful until European
reaearch wi~h chemlcal accelerators provided a means of controlling
the rate of strength buildup of the sprayed material. Use of acceler-
ators started the changes in application practices and furthered the
acceptance of shotcrete in underground work. First used in combination
with steel ribs and wire mesh shotcrete is used more frequently
unrelnforced.

-

316
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H!ddleport. Ohlo Nonltoring
233 054. 069, 087. 198. 206. 209.

456. 542
H1dland. HI chlgmn

431 N°n/�orln8 systen
001

442

116, 133, 261, 377, 627, 570

548, 561 Nmlclp~l e~Slneerj~8180
Hl~eapollmoSt. P~ul

018 Hu~lclp~l vss tern
051, 219, 228, 328, 3340

338 ~�~p~ va~r
204

~23

018, 28~ Huaau ~7, ~ev Yo~k
~26

~881881ppI ~r ~
Natural fl~218

326. 327, ~2~ ~8. 3~
~88ourI

339. ~. ~1 Na~r~ f~ doc~r~

~ssou~ ~r

106. I~5, 179. ~9. ~0, ~.

~93,

335
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Peak demands Pipe nater£als
167 066

Peak discharge                          Pipelines
141. 440, 441, 442, 443, 444               026, 028. 029, 049. 063, 072.
455, 464, 474, 507. 519, 527, 192. 334, 549, 552
540, 542. 543

Pennsylvania 002. 011, 022. 023. 024, 042,
3~I 061. 062, 066. 067. 188. 251,

277. 282. 335. 339
Percolating water

335                                Piping
008. 024

Parc~arA~n
281 Piping systems (msch~ntc~l)

060, 0670 283, S~
Perfo~

Planning
I14, 190, 197, 2~, 235. 261,

Pe~s 263, 286, 289, 291, 292,
32S~ 328~ 338 297, ~8, 311, 314, 329,

350, 402, 410, 432, 467, 506,
Pes~lc/~8 ~07. 512. 52S, 531. 532, 546,

195. 361 556

203, ~OS, &X2 012, 021, 032, 02~, 0~2

160

Phosphates                             Plastics
~7. 399. ~25                                    021, 0~. 0~0, 0~.

Piers Pl~n8 ~od
~ ~8

P~O~ Cr~k. T~u Plains

283                                            I~7

Pipe �~rgs                          Poled
251                                                  471

122, 250, 2~ 273

P~pe Ja~s Polluter identification
551, ~98 214, 221, 288, 404

R0036413
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Pollutants Pressure conduits
211, 276. 409. 432 056, 116, 138, 144, 145. 146.

147, 148, 160, 165, 168, 300,
Poilu[Ion abetem, nt 41,5

003, 0~9. 116~ 117, 1~9.
18~, 19~, 203, 22~, 227, 228, Pressu~ ~els
2~9. 273, 27~. 28~. 29~. 319. ~.
328, 331. 3AO, 363. 370.
415, ~20, 565, 570, 573,574, Pressure
582 130

363                            370

Pollution ~t~X~                     Pr~cXpal

Pollster ~d~t ~ser Prior 8ppropr~sti~
056

Po~yest@r ~s~ P~llty

Pol~                               Project pl~n~
~1, 1~                                           038, 332. 395, ~27~ 571. 573.

57t

P~Jects
3~, 337,

216. 217

~3
2~6,

Po~le water

311, 31~, 325, 329, 3~, 331,
P~cip£tati~ (8t~spherlc) 3~, 337, ~0,

090, 326, t61. t89, t~. 501.              35~
~29

326. 327. 338. &72.

P~s~e                                    2~



Pumped
~99 Ralnfall analysls

Pumped storas@                          Rainfall Characterlstlcs
03~. ~69. ~70. ~73. 576. ~89 ~99

133. ~5 ~Lnfall

~ing Pl~ts
~lnfall098, I14~ II~, I~ ~0~ 3~8~ 481381, 3~. 415.426
~nf~l da~s

3~

194, ~91 0~0, 153~ 259~ 281~ 326,
489m 494~ 495~ 515~ 545

437. 499 ~£~1 ~te~ty
259, 278, 326. 462. 470. ~79~

515. 582

~d~lf£. ~n~y                      ~/nfall-~off relatl~sh~ps
318                                                      106, 108, 245. 247. 253. 256,

2~9, 271. 298. 3~9. ~23.

326 485. ~. AgA, 495. 498, 501,
502, 503, 505, 507. 508. 509.

~ 510, 511, 513. 514. 515, 518.
354. ~I. 328 519, 523, 52~, 526. 527.

533, 534, 535~ 536~ 53~ 538~
~ ~ 539~ 540. 541. 542. 543.

473 545

~ ~ ~f~l
021, 055. 070, 465. 469, 473, 106. 457
478. 483. ’88~ 490. 529, 536.

-~f~l*surfa~ wind ~lat~onshtp537
469

~f~
~d-fl~ f~ter096. 208. ~59. 281. 326~ 327.

3~, 339. 423. ~37, ~46.461.~5, 471. ~80. 481~ 483. A~, Rarlt~ ~ver B~. ~ Jer~y491. A93. ~8. 521. 522.523. 508531, 5~. 537.5~

340

R0036~ 5



R0036416



3~2

R00364~7

I



Sandusky, Ohlo Sediment control

V
025, 030                                           041, 306, 378, 574

Sandusky ]Liver Sediment dlstrlbutlon

O
307                                          205

$~n Francisco, C~on~ta Sedlment load
L060, 095, 147 447

Sanltary districts                      Sedtmen~ pollur.lo~
328, 329, 355                                       215¯

$-ni~ary englneerl=g                   Sedlment yield
277, 279, 325, 329. 331, 334. 272, 457. 497
336. 425

$edlmeu~etlou 2S~ltar~ swage 215 373, 408
07.~, 16.~, 168. 353

Sed~n~a~l~
S~a~ me~rm 272

061, 120, 2;A, ]1~, 3~6, ~0,
~9 Sed~n[a~lon ~

~21

353                               Sed~a~

S~tZ~d                                   219
037, ~6. 387

S~ur 122, 33~, ~

168 Se~L ~t~ ty

ScoUr
413

045 Separate
150~ 155, 235. 275, ~

Sc~8 ~1o~8~
618                                Separact~ te~tqu~

01~, 092, 099, 113. 115,
Sc~ 1~2, 1~3, 1~6. 161, 162, 163.

~, 079. ~8, ~17. ~21 16~, 273, 2~. 28~. 295, 372.

O~

Se~ 8u~v~ s~7 651
212

~ttlLns bas~

099, 673

~t
S~age

079~ 0~, 217~ 293~ ~2,
32~, 328, 329, 331, 3~,
347, 353, 392, 547, 5~. 592

343

R0036418



Sevage malyst8 S~.~ag~ tunnels
168 137

Sewage disposal Sever cle~tn~
038, 0~1, 092, 103, 154, 156, 131
228, 235, 2~, 287, 302. 323.
324, 325, 328. 329. 330. 334, ~wer cons~c~on

3~, 3~4, 370, 377, 379,
427, ~43, 584, ~92 Sever

244 ~
Sewage dlstrlcts

324, 331. 340. 355 Se~r dls~Icts

S~age effluents
182, 26~. 323 Se~er hydraulics

091, 119, 120, 12~, 125, 127.

14i. 167                                           137, 140, 142, 146, 240, 266.
267, 282, 302, 304, 3~, 470,

S~age flow variables 522

~wage purtficatl~ 138. 163, 146. 148, 160

~r lns~ctL~

~2

~age slud~ 312
339

~a~ system 059. ~1 ¯
3~, 389

~r
S~a~ treat~nt                              O~

068, 069 077, 081, 085,
095, 097 099, I00, 104, 112,      ~r m~nten~
113, 154 i~6, 197. 203~ 207. 199
2~. 231 234. 23~. 246,
254. 264 267, 274, 2~, 285.      ~r overfl~
29~. 302 313, 314, 324, 328. 203
329, 334 347. 3~3. 35~, ~9,
372. 373 374, 375, 376. 377, ~r pl~ bedding
378, 379 382, 384, 385, 387. 072
388. 389 390, 391, 393. 397.
398. 401 402~ 405, 406, 407. S~r re~lator
411. 41~ 415, 417, 421, 422, O~
424, 429 4~, ~31, 433,

172

344                                   ~
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Sever ~pere~ion
Shellftmh084. 144. 145. 147. 186. 222.

347269. 317. 429

S/~uleced rainfallSewer 8t~e8

S~ulaclon ~ys~s~r sys~a
106. 294. 451. 464. A81s 495.
498. 513. 519. ~

5~. 555                                              360

023~ 0~2, 08310~, 10~, 112,
118, 120, 1~21~0, 1~,
1~3, 16~, i~71~, 1~, 206, Sludge224. 225~ 233 2~4. 275. 277. 23128A. 287. 313 314. 331.
364, 376, 3~ 3~. 388. 389, Sl~ge ~Sestt~397. 398. ~2 ~07. 427. ~. 099.~70.

Sl~8eSevered ~p~a:t~ 8ts~t/~
~8, 37~. 421227

Se~re Sludse
091, ~9, 377, 379~ 3~, 387,010~ 019~ 022, 02~ 027~ 0~
398, ~01 411~037, 0~3. 0~9~ 051. 053. 059.

Obb. 069, 07~. 075. 0~. 0~.      Sludge tree,at plmCs
083. 087. 096. 1~. 107. 11A.

161119. 121. ~5. 126. ~7. ~8.
131. 132. 135. 136. 237. 139.      S2ur~es
l~b. 149. 150. ~1. 1~4. ~9. 591161. 162. 164. 170. 17~. 176.
178. 1~. 185. 2~. 22~. 232. S~11-o~f1~ ra~ 8~2;0. 241. 265. 2~. 283. 2~. 0~~2. ~3. ~8. 310. 313.
321. 32~. 32~. 329. 330. 331. S~ vg~enh~
332. 333, 334, 335, 337, 339. 440. 441, ~2. 443.340, 341, ~4, ~5, ~6, ~8. 449. 450. ~61. 494. 511~9, 3~, 3~1. 35~, 355, 356.
~4j 372. 377. 3~. 3~, 390,
39;, ~00~ ~6~ ~07, ~, ~20~ 529424, 504,532, 533, 5~, 535.
536, 543,554,556,561, 566,      Sn~ cover
571. 572. 573. 579. 5~. ,91. "7. 529592, 597

Sn~ 8u~ys

"





347
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$~or~a~er control
~I0

215, 281, 439, 440, 441, 442,
Srorm~ater ~tspos~ 443, 444, 445~ 447, 449, 450,

287, 301 460, 471, 482, 493, 498, 527,

Sto~a~er
260, 278 5~1~ fo~c~t~8

449~ 485~ 495

429                                Sr~

Sto~ater ~nd
383

260

363 Sr~t drainage

Sto~n~er q~Lty
077                               St~sth of ~tert~8

238

Sto~ater stortse
~1

2~2
Sto~ater

370 St~ctura~
1~2~ ~35~ 596

Sto~ater syete~                      St~ctur~ ~8tueer~8
111                           435

Sro~a~er
~ 097, 416 S~r8ed

~ 188
Stra~er-ftl~r system                S~su~fm~ dra~a~

’ O~

StratlftcatL~
S~surfa~ dr~201

~23~ 327
Stre~ S~ges

S~surfa~ ~off074, 440~
44~ 447~ 493~ ~03~ ~33~
537                                Surfa~ dr~na~

093, 237,
~

101, ~1 301~ 315, 332, 335,
352, ~, 692

Stte~
213 Sur~ fZ~

120
S~re~ ~W

218 Surfa~-gro~a~er rela~i~hips
123, 494, 498, ~14, ~42

;

R0036423



Surface r~noff
Sys~e~ a~elys~s123, 207, 220, 2~5, 257. 265,

089, 1~2.2~5, 326, 332, 335, 337, 339,
466, 503, 505 524

4~0, 457, ~62, 468, 472, 48~ Tables503, 528~ 529, 582 506

Surface ~of£ ~llu~                T~ trea~n~ p~
220 ~30

Surfa~ ~a~ers
115, 217, 281, ~37, 338, ]39, 329
J~2, 3~7, 3~, 350, 351,
35~, 538 Ta~s

Sur~ t~s 336~ ~0, 353

130                                Te~c~

Sur~mm                                           293, 460
130 Television ~�~

Su~ya 07~

2~2~ ~1, ~ ~02~ ~ 208

Suepended ~d                          Te~essee V~y
083, 089, 218, 404, 412, ~7 210

Suapen~d ~                      Ter~la~ t~a~t
029                                        425

Suopended ~
TestingO~, 2~, 391, 393 052, 059, ~6, 134, 210, 416,

Swale8 524,
101 Tex~

S~den 201,
~44, ~5, 538402 ~ &lO

T~b~
~lt~erl~d 293. 297

~all~dS~op~lc ~ys~
234~ 2~471

Synthesis ~s

~eore~tc~ ~ysls
Synthetic ~d~loD 596271, 449~ 451~ 452, 453j 459~

481, 5~
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Tu~ ter Tmmeltng ~achlnes
552 008, 031, 376, 548, 550, 551,

552, 555, 557, 558, 559, 560,
’l’u.l~a, Ok.l.i~homa 561, 562, 563, 566, 575, 577,

211, 578 578, 581, 585, 586, 588, 598

Tumblln8 Tunne 11n8 ~e ¢hnlquel305                                         553

Tunnel cleanXn8 uethod Tunnell
587 107, 223, 226, 299, 308. 396,

402, 410, 547, 549, 550, 556,Tunnel construction 558, 559, 569, 571, 572, 576,
008, 226, 376, 547, 549, 550, 581, 583, 585, 586, 587, 592,
551, 552, 555, 560, 563, 564, 593, 596
566, 567, 575, 578, 579, 582,
586, 596, 597, 598, 599 Uncerl:aJ.nl:y

451
Tunnei deli.Sn

376, 402, 556, 559, 560, 566, Underflo~
582, 587, 590, 596 107, 308

~ Tmane 1 failure Underground
I 575, 596 077, 107, 573, 574, 584. 592

i Tunnel forecaat~n8 Underground stream8
I 581

Tunnel hydraulics th~dergrom~d structures
s, 583. 587. 593 021, 023. 237. 238.

Tunnel ]/nin88 Underwater Pll~lt~e
548. 550. 567. 575. 579. 5~6. 004
599

USSR
Tunnel supports 219. 220. 501, 529

575, 596. 599

Unit hTdrosraph
Tmmel u~e 259, 261, 423. 474, 495. 526.

581 530, 560

Tunnel!n8                            United’" 008, 223, 548, 551, 552. 553. 319, 535
555, 556, 558, 559, 561, 563,
566, 575, 577, 579. 581, 586. Unlined t-n-ell

. 588, 591, 596, 597, 598, 599 583, 593, 594, 595

¯ 553 195, 276

R0036426



Urban floods Vermon ~
V454 353, 514

Urban hydrology Vie~poin~
O074, 180, 253. 263. 439. 445, 223, 269, 319. 322

454, 464, 474, 492. 497, 502,
504, 505. 506, 507, 512. 517, Virginia

L519, 524, 525, 526, 532, 53~. 352, 454
53?, 538, 540, 541. 543, 546

Ylru~es
Urban rme~aX 416

149, 202, 506

]Volume- time distribution
Urban runoff                                  271

205, 315. 367. 437
2Volumetric anaiysis

Urban soc.io~oEy 083, 27~253. 504

Nalk- through seversUrban eprwl                                151
516

Naller Creek, 1"axesUrban Storm Drainage Crlter£e Kgnual       445
187

Wainur Gulch, Arigone
Urban rater resource mm~e~mt 449

432

Urba~LtZation W~2.nut Gulch Zxperi~encai Watershed
511

155, 156, 163, 180, 201, 202,
211. 215, 219. 221, 253. 265, Wer~-season sl:orms
270. 272. 289, 293, 309, 314, 487, 488

3

343. 439. 445, 454, 455, 460,
464, 470, 474, 493, 497, 502, Nuhingron, D, C.
503, 504, 505, 507, 508, 512, 035, 048, 160
516,519, 523, 525. 526, 527,

l

528,532, 533. 535, 536, 537,Wute disposes
538,540, 544, 546, 567, 569t 279, 325, 3~0, 353, 355, 368,
572 396, 525, 543

353, 504 396

Variabil~y m~lysie
Waste s~orese

" 9
487, 490 003. 035

Veloc£ry                                 Waste treatment
125 001. 076, 231. 372, 383. 409. :

433

074

352                                                        [~.~__
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Waste treatment costs                  Weter districts
227                           424

Waste water (pollution) Water hammer
107, 325, 328, 331, 339. 392. 130
492

Wat:er law
Waste water disposal                          256, 258, 325, 329, 330, 354

180, 589
Water levels

Waste water treatment 589
020,035, 069.077. 180. 184,
194. 197. 266. 290, 296,390, Water ~.oss
404. 41b. 419, 425. 571,572,

¯ 589

324, 3~3
Water m~na~e~ent (applied)

Wastewster [acilitiee 192, 198, 261, 289, 292, 293,
020 297, 361, 432, 456, 460, 507.

512, 525, 546

Wa~er

Wa~er

192, 293. 316, 338 230 231, 235, 246, 254, 262.
264 294, 297. ~7. 310. 329.

Wa~er conVeX                                    340 ~4, 347, 3~7. 359. 361,
328. A~6 390 399, A27. 429. ~3~.

571 572, 576, 5~
Wa~er c

107, 338. 3~I ~a~er pollu~ou
201, 231,

Water ~d (household)
141, 167, 460 Water ~lluti~ ~ur~8

199, 201, 204, 205, 210,
Wa~er ~s~rlbution (applied)                 214,217, 219, 225, 232. 262.

3~, 372 285, 288, 331, ~7. 381.

353

R0036428



Water pollution treat~en~              Water resources plann£ns
362                            258

~a~er ~rlfic~i~                      ~a~er resour~s ~e~r~
329. 340~ ~7. 430                               289

~ater quali~y Water ~sour~ ~aear~
054. 192. 193. 197. 198~ 201t 292
203. 204. 208. 209. 210t 21at

220. 221.262. 276~ 281~ 325t Wa~er re~e
340. 362.~25. 431t447. 460~ 077. 390. 393. 399t ~gt 420~

467. 500.502. 504.507~ 542. 425. 4~t 431.

565. 570.

359. 365

~a~er qual£~y ~n~ro~ 207

196. 202, 276. 329.3~4. 357.
359. 361. 36~. 5~ ,a~er supply

038. 279. 2~. 283. 293. 316.
Water qu~£ty c~terla 325. 3~. 3~. 338.

196. 198 431. 492. 5~. 512. 525t 529.

Wa~er q~i~ fo~s~in~
Water te~raturs

218, t97
Wa~r ~lty ~to~

054 Water t~a~nt
226, 227. 2?9. ~, ~8, 392.

29S
Mater t~els

~ater ~t~ $83.

~ter t~e~
Water ~sour~ p~b~e~                     583

194. 206. 207. 297.Watar
193, 2~, 263, 266, 292. 297. 3~, 338. 460. 5~
328. ~1. 391. A32

Water
Wa~r msour~s ~velop~                 3~

270, 289, 292, 293~ 297, 338.
3~7. ~7, ~A. 525. ~6             Wa~er

Wa~er res~ ~fo~m
263 Wa~er yield

281, 457, 507, 523, 543
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Wsterc:ourses (legal)
V356

Wetershed mm~sgement 0
256. 257. 258. ~. ~55.
518, 539

L
~a~ershed

106 ~ t95

~a~ersheds (baaXna)
088. 116. 195. 208, 2&8. 257,
3~I, 352, 461. 47I, 496. 518,
523. 524. 536. 537

Weirs

West ~lls, Wisc~m~a

West

West ~fayet~ W~ore~
523

Z83

WiZbarger Cre~. ~

W~dh~k ~a~t

355                                                         ~--
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BenfLe].d, C. A. J, Bracer,Eo040

¯ eegn~nn, J.M.                            Bray, D. 1.
498                                          496

~rgstrom, Rober~ E.                       Brewer, ~udM.
396                            042

Berk, ~Iph G. Brodbeck~265 ~86

214 091

~taon, ~ser P.                           Br~ T.
210~ 462, 463                                    043

Bird, A.W.                                 ~r~lle, T. A. C.
139                                          397

Ble~rczyk, Stephen S. l~, E. A.
089

~11~ho. V.                                 Bu~sh~, ~ber~
266                           210

~nderson, P~I I.                       C~d~, ~h~y J.
357                                        465

~0 181

520, 521. 522 268

148 092

20S                           269

~ys~, Stephen N.                         ~, D.

267 398

Br~d~ E. W.
~2

358

R0036432
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C~rpenr.er, T.G. Copel~nd,

466                                          40~

Car~er, ~                               ~ushl~, ~borr J.
270

Cave. G. ~. Cr~ford.

Cecil, L.K. Crwford,
399 271,

Ch~dler. L L. C~t~
~2~

467, ~8, ~5 116, 124~ 125

~79

187 272, ~98

~69 ~7

359

R0036433



360
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Fieldlns, H.B.                            Garber,
200                                          206

FXahercy, John J. GatLllo, P. D.
27~ 220

Fle~n8, P.J. ~ldre~ch, E. E.
184 212. 213. 214.

Fosel, M.M.                                 Gibbs, ~arle8 V.
0~1,

Ford, D. L.

359

Fr~a~, Joseph B. Gil~,
297, 298, 299,
302

Gtrlins,

Gloat, G.
~/edl~d, A.O. ~2

Glo~, E~esC F.
FrLe~d, Hel~ 276, ~9

206
~hw, J.

~Lnd. ~10.                              185
~77

Grs~, 1. A.
~t~8~L, Z.W. 481

098

~j K. ~ 277
201

Grava, SLSu~
~l/en, ~. 202

127

O~

~, A. L.E. 203

361
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Gregory,
457 151

Guarlno, Csrmen I
203 090

Gw], Harold P. Hershf~eld, Dav!d
215

Hackecc, Dale O.                           Hteu~ra, L. A.
486                            484

Hal~ark, D~el E.                         Htler, E~ard A.
~2~

H~ltn, N.J. Hill, ~orle
278

~ls. A.
~0

Ha~denberBh ~
279~ 2~ 281, 282~ 283~ 216~ 217
28~

B~bs, F. D.
Bsrrlngt~, L.J.                              278

13~
Hobbs, H. Fled

Battle, Gsr~ S. 168

~f~n, Stes[rled

Bolt~.
~r~, ~ A.

H~kl~, ~rle~ D.

~ins~, C. ~.                                  1~, 285
0~2

Bo~er~
~h, Barold B.

OS~

~ns, ~o~ C. 2~
1~8

Horsefleld. Da~d
287, ~82

j

R0036436
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363
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Ke:Llbaus~, ~. A.                            L~rsen, Will:tan R.
~89

Keller, H. £. Lsuber, E.
070 .586

Kenner, B.A. Laucrlch, L

K:Lng, M.V.                                     Lavert:y, C.
127, 5~2                                              057

Knapp, John W. Lee, H. V.
291 091

Kneese, AZle= Y.                           Lee, J.
292                                          496

KnLsel, Wad.tot G. Leffel, R. E.
482 296

Koelier, V. &. Leland, ~.
58~ 394

Kohlha~u, (2u.~rZe8 A. Lenlyel,
413 415

Kolbensch~, M~.Ch~el Lenz, Arno T.
58.~ 180

Ir, ovacs. Gy Leo~rd, O. a.
293 132

Ir~l.and~.svamy, V.C.                         Leopold, Luna g.
495                          497

Lager, Jolxn ~0 Le~, V. W.
29~ LL3

Lanb, James C. Llchty, ~. g.
295 498

Laredo, D. Ld.nsley, ~y I~.
414 297, 298, 299, 300, 301,

302, 452, 499, ~00
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Lischer, V.C. Fair, Alex
597 588

Llewellyu, ~o~ ~. ~colm, W. T.
166 059

LO~, J.                                   ~rguard~,
060

~ardo, G.                               ~rsden- Jones,
058                          061

Londong, D.                                ~rske, ~nald M.
152, 153                                 417

~throp, T.L. ~son, ~nald O.
4i6

~, Ja~                                ~tr~, I.
~09                          460

218 112

, D. McClure, ~le g.
1~4 ~99

~des, M. ~. Mc~ll~, Jo~ ~
~0~ 303

110                         36~

095 133

~mden, ~. W. H~ey,
111 3~

Lysne, D.K. M~ulty, A. C.
587 it8

~s, A.
He.otter. J. C.

13~

36~
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Pavia. Edgar
426

Pel~er, A.L.                          R~dzuL~, Joaeph V.
419                                       203

bg~
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SELECTED WATER RESOURCES ABSTRACTS
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5 [o,, ..... ,,~__ Franklin Institute Research Laboratories, 20th Street & The
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publlsh~ for the ~st part froa July 1968 t~ou8h J~e 1970. ~e abstracts are
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n~r~cally by abst~ct n~er ~th~ ~ch catego~. ~ch it~ Inc1~ a blbllo-
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~ater ~ity ~stratlon ~d the Fr~ Instltute ~s~rch ~ratorl~.
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Foreword

Despite the gu~ns ach~e-~ed by Clean V,’ater Ace requirements and the inst~lation of
municipal sewage ~’eatment systems in most communizes, water pollution still remains
a problem./ULhough industries and municipal treatment s),~tems continue to ~’[ect

water qua]it),, states es~Jmate that nonpoint source pollution causes one- to two-thirds of the
impairment or threats to waterbodies.

Nonpoint source pollution results £rom land runoff, precipitation, atmospheric deposition,
drainage, seepage, and hydrologic modifications. In urban areas nonpoint source polluUon is
created when sediment, toxic substances, nutrients, pathogens, and even garbage wash oft’
t~elds, lawns, and impervious surfaces into our nation’s waterbodies.

This guide is intended to help decisionmaker~, such as loci] government ot’ficii]s and
planners, understand the causes of nonpoint source pollution and design and implement ¯
program to control this pol]uLion. The guide provides a framework for developing a nonpoint
~o~rce program ~lored to an individual community. It includes examples of successful runoff
management programs th~ illustrate the variety or’ strategies state and local governments have
adopted.

Technical guidance and expertise, however, are essential components in this process.
Urbo,~izotio,~ oeel ~btcr ~oliO, Lists a number of sources for such expertise: pubLication~,
contacts, and summaries o[ several federal programs mandated by the Clean Water.act and
Coastal Zone Management Act. Applied within the community’s structure, this inJ’ormation can
help improve ~nd protect the quality of ne~’by waterbodies.

Pa~e iv
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I~gure 1.---�~lngtl In watershed hydrl~oiy is ¯ rilu~ of urbin~llUon./tiili: Ill.lie/In ~

/
R0036461





V
O

Chapter 2         L

Controlling Urban Runoff" 2
Designing a Nonpoint Source
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AppendLx C I~sts these ~nd other bfforn~tion icy d~on~ ~ ~or~on.
~urces, ~ciuding ~me ~te~te ~s or ~ ~ ~ ~up ~ssions. ~d ~a~yzing ~e pro~
~s, such as ~e ~e~e ~y ~o~m, ~e Gu~ iems ~d ~lu~ons le~d to ~b~e compro~s.
o~ N{e~co ~o~. EPA’~ ~aUon~ E~u~ ~ ~e ~n~n~s ~ ~uenUy ~uces a more
~m. FE~’s ~fion~ ~ ~s~ ~. ~five ~d b~d~ ~mome. ~r~t when s

~ert ci~ns c~ ~ your ~ ~es ~d ~o~. ~olio~ issue~

~en~ problems. Ci~ens o~en expos ~ch ~m~n~ s ~neEts ~d �o~ ~ ~e ~~
m phone c~]s or i~e~ ~ ~u~g ~m~ or ~e

* fea~b~I~ ne~r edi~r. ~k ~ ~r ~i~

¯ e pro~ might eliciL Formal ~n ~tor~ ¯ $~fto ~dmi~s~er. enfo~. ~d monlto~
~o~t~ ~e ex~mely ~u~c~ss~i ~om~n~ o~

¯ ~ten~ for ~blems ~d ~d~~ny s~te ~d ~a water qua~ ~

Step 4: Identify potential oplion~
¯ lon~4e~ m~mena~ab~.

~ fol~w~g chi~e~ wiD help y~ ~ ~u~
op~ons for con~ol~nE urb~ runoff. ~d ~o ~em ~e B Models. Computer m~els ~ ~ u~d is I de~
~o~a~on you hive ~ ~h ~r ~p]or~ t~l ~o pro~ ~s~ble ~o~ for ~]lu/~n
fion o~ the ~encies ~d o~~s ~dy wo~. p~ms. but ~ey should ~ u~ ~h

non~inl ~urce ~rdmltor �~ ~ m ~hniqu~ d~s no~ ~w~ys re~e ~o ~e ~ world. M~e~s now
¯ ~t ~ll ~ ~ your~e& in u~ include ~e~ ve~ons of S~IM,

w~ter M~naiement M~e] d~’e~o~ by EP~ ~d
e ~te~chop~on~con~d¢~l~yourp~ �om~ion, ~CE~ ~d AG~. ~e ~cul~

(~d your ~c ~oblem~). ~on~int ~urce M~eL M~y sutes ~d
iov~nmen~ units ~ using GIS (~ph~¯~or e~c~ op~on. U~ ~n~ b~ its u~      ~n System). ~o~er ~ompute~d

¯top B: Ev~luale options offal ~er ~1~ ~e ~~ ~l~. det~
nlternaflvo stratogio~ ~e l~s o~ your p~ ~s s~p ~es you

¯ e o~n~ pr~ ~ y~ communi~ h~
By now, ~ ~h~ld ~ ~~ ~ p~ ~ i~ed~te proMem, or ~ it ~p~y ~gn~d

~o~edgeable ~ ~e field ~d inte~ ~. ~
~u~, yo~ p~ ~ ~ ~ ~ven eider~ ~in~ you ~r~nly n~ m ~ow ho~)’~r ~

~e n~d (1) ~ ~e ~edia~ ~on, or

~e sure to include l~e~ ~d ~m ~do~    ~ve ~o~. Ol ~, you ~y ~

~me ju~i~ons u~ ~e con~sus me~ r~
~e ~d on ~ng p~o~fi~ ~d m~tch~qui~ng ~up~rt ~rom ~ mem~ ~ ~e w~ter ~
~ av~lable r~u~:
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II

Conznzunity Education and 2
Citizen Involvement
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owners each h~ve ~n individual a~end~ ,Make sure ¯ Using ¯ variety o~i~form¯6on/education fools.
your public ¯wa~eness prog~’~m considers these inc~. The numerous techniques available to n~ke your
viduaJ needs a~d interest cOmmuni~/aware of the no~oinl source problem a~sd

T-;lot your messages ~nd presentations to spe¢i£� it~ ~lutions ¯.re lirrdted on)y by your irnaginai~on and
E~oups ~ for example, College f~cully, city emp:oy- budget See the fol~ow~g lis~ and Table 4 for ideas Io
ees. developen, civic orgaz;izations, or youth E~’oul~. ensure SUl~Ort born your communi~’:
Invotve environmental groups such ,, the ~ Y,’~i-
~n League, state associations of conservation d~ ¯ Publicize your progrtm in ~llx~s~e
tric~ ~nd other public or private organizations, wzys-- use fact sheets inserted into

uti;ity statements, l]yerz, r~io. TV,
¯ Reaching you~ ,,udJence. A targeted pubEc news~r~.public
¯ w~’eness caml~iEn uses ¯ v~¢ty of tools to �onv~ meetings; develop pcrson-~ contac’t~ with
your message znd an,sin your go-~s. Some of th¢ tool¯ reporters-- offer story ~nd photo
tricE¯de opportunities.

¯ N~die. Techniques include ~e~ ¯ T-;lot your mesuge to v~rious levels of
releases, ~r ticles, photos with captions, imowledi’e-- from those ~’ho
talk shows, news programs, public understand the concept of nonpoint
service znnouncemenls, newsleners, source pollution to those ~’ho have ne, ve~’
~nd public notices to publicize your he~’d of iL
mes~’e.

¯ Form committees to work on
¯ Commu~it~e~,. River/qake festivals, aspects of the pro~’¯m; include

�ounty/city fairs. ~nd other speei~l representatives from all
events ~e educational ~nd public groupu.
¯ wzreness opportunities to make your

¯ Oiler field tri~ to ~"oups. Seeing themessage known to ¯ variety of audiences.
~va~ershed’s prob!em has much more

¯ A~er~. Broaden your visibility, im~ct than reading ¯bout JL
recoi, nize good work. and ~¯in a
of advocates for your progrtm through ¯ Distribute drzft~ of the plan to in,crewed
�onserver/on awzrds for young I~’ople, ~’oups for review.
public service awm’ds, ~nd I~rticipation

¯ Sel up meeting~ using’ existin~¯nd sponsorship ¯wards,
orgznizations such ¯~ 4-H or Ex~en~

¯ N’~tix~s. Use public ~ztherinr~. club Service and organize community
meetings, spec~l conferences, ~nd informationzl watershed workshol~.
workshops to explain your program; ¯ Involve schools-- mzke presentations tocustomize your message to the needs

classes or conduct field trips.m,nd interests of your ¯udieace.
¯Set up nonpoint source Ix)Hut~on displw,~¯Sht~m’~u~t~u. Fa~�~o.face t̄ every opportunity --county ~communication to a speciaJized ¯u~ence loc~,! Earth Day events, conferences,provides ¯ powerful opportunity to

~choo] events.de~ver your message, Inswer questions,
¯nd c~arLfylmbiguities.

¯ C’it~en monitorln~. Environmental/
¯ ~l~�a~o~l ~ottr~oL~. ~rochure.s and cmzens have n~de ~Ttit con~butions to ~ pro.

posters obtained from EPA. the state |r~ms n~t~oo~-ide. Groups auch u the Che~pe~ke
13~, \’,’arch ~nd the S~eamw~k Comn~r~eewater authority, or other g~’oups ~ be
\\’#shing~on, have become integr~J p~’Ls o~ thedis~buted to schools, civic gToups. ~nd
qu~]i~ progr-~m. Citizen E~roup~ c~n �o~le~businesses to further ~upport your
Ir~ormat~on on basic p~rameters ~ they ~menage,
and iden~, problems, collec~ surf~’e ~ter umi~es,
and measure turbidity.
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NEBRASKA NEW YORK "1~"
D£PART"N~hT OF F.-’~,"IRO .’,,’ME..’,~I’AL CONTROL D£PPJ~I~E.’,~rT OF

PO. B¢~ ~8~2 CONSERVA’~ON

Te~ (�~) 4?14220 Room 3~
DEPA~I"~NT OF L’~IRO.~]~.NT.V. QUN./I"Y ~ub~-~. NY ~2~33.~X) "r

~PD~.S IN~’~L~ Te~ (518) 457.6674

S~t~ 4,00 NO~H ~A~OLI~

NEVADA ~O, ~x
DEP~E~ OF CON~VA~ON ~D ~ ~ NC ~611

~UR~ Te~ (919) ~
~I ~p~ ~RONME~

D~ON OF [h~NM~ ~ON          Te~ (9~9) ~
Te~ ~) ~0

NO~TH DAKOTA
NEW H~ ~HI~E DEP~iE~ OF ~ ~D CON~~
DEP~(Eh~ OF E~NME~ ~ ~S

PO. ~ PO. ~x ~
C~ NH ~ Bi~k ND ~.~
Te~ (~) ~1~ Te~ ~1) ~1.~10

N~ JE~EY
DL~U OF WA~R q~ ~%~G              OH~

OK~NO~
N~ M~O CO~S[~O~ CO~ON

Te~ ~) ~1~ Te~ (~

11~ ~ F~, ~ l~ N.~ 1~
~ F~ ~ ~ Ok~ GW. OK
T& ~ ~ Te~ (~) ~1-1~

-.
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¯ Additional Contacts

~I4[SAP[AK[ DAY PNOGRAJd

~e of

NANTUCKET LAND B~K                           Tel:
~ Br~d

Tel: (~) 22&7241 ~mment

ADMINISTRATION
Of Gce of ~ean ~d C~s~

NATIONAL ~EANI~ ANO AT~~
ADMINIST~TION

EO. ~x 47~

TeE ~ 407~

TeL (4~)~7~
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Watershed Restoration and
Pollution Control Programs

¯ AQEI~CY AND , PROGRAM DESCRIPTIONS AND RESOURCES AVAIkABL~ ANDPRO’ORAId ’ AGENCY RESPONS:B~L~I[S ~ POSSIBLE ROLES
U.~ ~v~o~n~l t ~ste~s O~ ~ ~eO~ ~8mS ~,~ ~ Staff. ~1,~ ~ ~.
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U bc n R , noff

..... Pro ucfs
~velo~ by

USEPA, Region 5
r ~

,,~
W~er Division, Wetlands and

-- Watershed Section~’

.:~~

W~e~hed Management Unff

~ USEPA~ ~ce of W~tew~er Enforcement
~ and Compliance

~ Pe~i~ DMslon
"~ NPDES Program Branch

~
Stormwater Section
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~ catalog contains information and education material related to urban runoff, L~torm~ater and construction activities. The materml ha~ been categorized by
tn.tbrmatwn media. The purpose of tht.~ catalog u to sho.~raze e~nng efforu, transfer
tn.tormatwn, attempt to avoid duplication and to provide a resource lut for future
acttvH~,. Al~o, tt can be u~ed a~ a educational guide for school ~tem& Special than~
go¢~ out to the mdividual~ who provided the urban ran~ff informatu~n and education

1
~ catalog wa~ developed by the U.S. Environmental Protecnon Agency (USEPA),

2Reg#on 5, Water Division, Wetlandz and Watershed Secnon. ½"aterjhed Management
Unit. and USEPA. Office of Waste.~ater 1:hforcernent and Compliance, Permits Division,
NPDES Program Branch, Stormwater Section. Thi~ agency ~ committed to updating thi~
catalog on a periodic ba~i~. We will be expanding th~ catalog with additional
¯ tormwater or urban rua~ffmanagement informaaon to include technical, inttitutional,
program, policy., and other appropriate informano~ if you have any stormwater or
urban runoff tnformanon and education product~ that y~u w~h to add to thi~ catalog,
p&a~e ~¢nd to the following addre~:

tc~a~crty ogden
OWEC (E2�-336)

U.X Environmental Protection
401 M Street, SW

Wmhington. DC 20460
(202) 2ao.~2a

3

~ project wa~fimded muter USEPA contract namber 68-C9-0013 with Tetra T¢ch,
Inc. The project was directed by Belinda Montgomery, Nancy Phillips, and Thoma.l
Davenport of USE.PA Region 5 Water Division, Wetiand~ and ½"atershcd~ Section,
Watershe.d Management Unit. Dr. John Hochl~imer of Tetra Tech ddrected the organi-t~on of the varioas nmterial ~ed in thi~ documem and Thoma~ Ho~o~l of Tetra T~h
s’ammarized the ma~rial and prepared the dra~ft ~
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STORM WATER MA,,’IAGEMENT PLAN L
A.sscssmcnt or existing conditions

r"J Watemhed[s] within the iuriedictJon their characteristics
which affect ctorm water po~lubon ~lnd current rrmnagemenL 2
["J Community ch~t~-’tmmfim which influerK= stzxm water
priorities.

L"I Information on hand. such as conditions of storrnwater, outfall
Iocabons. storm water monitonnq Information. ambient water quality
conditions, any industrial or construction impacts.

0 Existing programs, activities that also apply to storm water
management such as erosion oontroi measuras, household

Comprehensive Planning

O Program goals on watershed wide basis. Itm~Jghaut the
jurisdiction. Which type~ of pollutants could be most prevalent and

O Priorities for choo~ng the focus of your pr~jr~m. Such ~s a
heavily industhal area concentration on chemical pollutan’m, a-

0 Public participation goa~ for active participation and

homeowners, industry leaders, etc.?

L~ BMPs should be chosen based on applicability to judsdicfiorm
specific goaJs and prkxiOes for reducing po/lutants in storm water.
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Rc.’sponsiblc Parties 0

~-J Sl~’=Ofy oh/staff and officials rosDonsib/e tot program.
L

Determine how elements of storm water program .ovari~o and
need coorclinahon w~th other oty er~ronmentaJ programs.

1~ Determine how various departments can int~. rate ~ plan into
existing responsibilities.

2
~    Identi~ other government agencies involved in your
watersheds.

rl Deode the best way~ to coordinate efforts and storm wmer
programs with adioining cdies, counties and/or jun~/iction~ such as
water agencies.

Legal Authority

i"J Ordinances that enable your program should be reviewed and

Regulations that backup your program should be collated
under a unified storm water program syste~n and upd~ed as needed.

Checks for ~ffcctivcness
I0 Ir~,l)~lior~, reporting and review procedure~ help det~mine

I<~-Y to aw~l do~. apprv,,,~ p,’ogram.

~a~n~+nanc+ and outrmch
I0 Plan tot ~onl+nuaSon of public o~oeach to ci~zens and

O Ma~nf~in a high level of staff training and ~.

Funding - costs and sources, plan and specify.                   ~’-
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OF NATURAL SYSTEMS OMULTI ASPECTS

L
Planning for NPDE$ muzt be ~ite zpecili©

+ Amount nrml density of urbnnizalion

~ + Storm drain system.
¯ ",s it indepenaen! or part o/a regional
i + Locatx)n wi~in lhe watershed

~
Are ytm at the head. a trilmlary, at the oman?

÷ tJnusuai h~ ~ ~~ or pem~q:~ec~vm

,: P.ea:,grue the tac~ o~ rxeser,t ~ data.

t F-,,amp~: The "r,n,t hush" data daba~m. ~ -
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h:rampl~.w of ~it.v r~f#m.s’/hHit/Lw 0

L
RcsidcntiallCommcrcial Activities

:’I Roadway and dra)nagn facility operation.~ and

,’71 New O~.=veioprnent t-znd redev~.loprnent prolec~ HMI~.
ITI Retrofittinq existing or propor, ed flood c~mtrol propstas.

271 Munic=pal waste handling, and disposal operations.

Pesticide. herbicide and fertilizer use contrrd~ and ex:lucation.

lmpropcr Discharge Activitit.,’s

~ Pre~-mtion, detection and removal program for illegal storm
drain connections.

."1 Hazmat spill prevention, containmerd and r~!xx’me program.
Program for proper use and disposal of toxic matehtds.

uce cross contamirmtion between storm drain and sewer.
Industrial Activities

~.~
I~ Monitor significant outfaJls of industrial discharges

3
Construction and Land Dcvclopmcnt Activitk..-s

Tr~ning f~r dem~k)pem ~I

Water quali~y assessmenls during ~ planning.
Go~ o[ minimum added po~iuf~nls for fir~ pro~c~s ~J1ure.
Sile insi~--~on ~ enfon~ment proc~lures dunng and afar
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Induslry

Who ncccls, the
General Indus, hal Storm

Water Permit
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required to:, have a
Gcncral Industrial S~�}rm Walcr Pc~il

and sitc spccii’ic plan l~r
managcmcnt and monitoring.

"Heavy" manufacturing faoliiic~ as defined by the SIC Codes.

Manufacturing facilities with outdoor activities or materials
exposed to storm water.

Recy~ing fadlities.

Transportation fac:ilit~¯

Active and inac:tM~ mining and oil & g~s fac:ilitie~.

F~:ilities subject to requirements of 40CFFI., aubch~c~t=. N.

Hazardous wast~ tmatmenL storage or dispos~ fa~ililie=,
landfills and open duml~."

Sic.am elect~c genemling

Wastewater treatment plants with cle=gn flow= greater than !
million gallons =, �l~y."

¯ m FacJliliOI IMt OOuld be public or ~
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WORKSIIEET #$
V---------- CIIECKLIST FOR CONSIDERATION OF MINI.~IUM BMPs

Check w_._.~hich of ~e followin~ de~d~ your facility.

OName of Reviewe~
~

LYes No NIA

a~ate inl~als (~e ~ 5)?

~do~?

condi~ons

Any items c~ck~ "No" ~ui~ ~~on in

-- Industrial Handbook 2 - 13
t~ Mwdt, I~3
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()f ~ver 5 ucr::.~~ require
storm water polluti()n prevention

1~ (luring c()nstruclion and
~ l~alure of the i]nal project. 2

Planning Phase

0 ~ BMP ~
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~
C()ns[ru(:fion Phase L

Inspect and maintain BMPs for construction aclivilies.

Construct Post-oons~ BMP=

~ the SWPPP ~s constTuction evolves or properly is

Permanent ~ stat~iza~

Maintenance plan and agreement for post-cons~
BMPs. ,

¯
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V
O

"l’.ypicaJ Dost<:onstruction BMPs .

’~. ~te stabilized by final land grades, contours and
draJrmcje I~tt~rns.

2
"~, Volume. flow and/or velocity of ~torrn water runoff
controted by such means as delentioNretention basins, porous
pavement, dry wells, debrm basins, utc.

~, Channe~ stabilization, energ,/ dissiloato~, or other
drainage sVuctums.

~ Sols or slopes stabilized by permanent lar~ng.
rock rip rap. vegeta0on and other permanent ground covem.

Urban aJtematNe BMPs.

~, Parking lot pollutants mitigated by porous pavement and             ! 3

~ Reduce flow from site by landscape design in order to               i~
percolate runoff into ground,

~=n~u(:e and reuse rainwater bY such uses as r°°ftoP
9
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/~oniforing

Objectives of .monitoring
and overv,ew of

common urban pollutants



0
STORM WATER MONI’I’ORING L

O[3JEC’/’IVES OF A ~
/IIONITOIHNG PL~I N 2

~ Easure thai slorm waler di~charg©s are ia compliance wilk Ihe Discharge
l’roh~hdlRms, i~lluenl I.imilalions. and Ilcceiving W~ter i.iafit,~iom sper~ied ia
Ih~ Slurm W~�©r I’¢rmiL

ITI I’~u~ Ihal pollulion control practices am cvaJualed aod revised Io meel
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Chapter 1
Introduction

Purpose ¯Whi~e ¯ highOfHandb~k

~ ~r ~, a~ d~u~ ~ ~nt ~ is
~ of ~r ~lut~, ~e ~ ~C~S ~ ~l,~no a
~ ~t~ m~ ~ls In ~ ~l~s. ~,s. T~
~u~ t~ ~ ~ ~1~ ~u~s ~e ~st r~u~s r~uire,

~ (EPA) has ~r~ ~s ~ ~ ~ Ea~ ~M ~

~~t Wm (~p) ~ (~. I~7; ~am ~
T~~W~ I~I).~(U.S.Ep~

¯ ~ ~1~), ~ ~t~ ~~ (U.S. EP~ 1~1, 8~ ~ ~ ~
l~.b,c). T~S ~ ~, ~m I ~nr~t

otiS, ~ ~e~ u~ m~ ~1~

~~ ~ f~ u~n ~ ~lu~ ~s a~    ~

~p ~n~l;t~ ~ ~ ~ ~~
~u~ rm~ m u~n ~ ~~ ~ ~ ~

~~~~~t~i~a
~ins~~~-st~ ~nni~ ~,. ~ ~annin~ ~,

~ ~ ~ (~), ~ watt, ~ ~ 3
NPS), ~ ~ch ~ ~ ~ o~en ~ ~ ~is ~L It ~

n~ ~r~ (i~ir~ ~nt ~r~s) ~ ~~
~s ~ to f~ ~ ~ ~u~ ~ ~nt~tm
~~ W~ f~ ~ ~e~t



¯.s, sessment of existing conditions using available data s~gniScant water quality degradation, it certainly should(O’~lptef 4), Collectio~ alx:l ar~llyS4S Of su~emerltaJ
be ack~vessod as part of I munic~paldy’¯ overall urb~1data (P...~pier 5), problem assessment and ranking runoff pollut~on prevenSon and contn~ program.

(O~oter 6), screening (Chapter 7) end selec~on
(O’~apter 8) of poilut,on preventon and control To benefit fully from the nation’s urban water resources,
m~=gies, endde~mon olthesek~.--mcll~an(Cha~ter 9). ~ciespread implementation of urban .runoff pof;ution

prevent,on measures and oontrols is nocassa~y. UnlikoTarget Audience of the Handbook           po,nt source control, however, inslJtutionll frernawod~
ar~ lun~ng sources to deal with urbla flJnoff pollutionThis handbeok has been prepared fo¢ monic*pa~t~es
are usually not well establishod, ~ kl smallersea~ng to comply with evolving uman runoff regulatory cornmun~es.requirements and to improve or protect water resources

and their uses through efficient and cost-effec~ve Uman runoff pollution proventlon andonmroll:~ogreme
poll~t,on prevention and control stratogms. The present undue cha,engea. Management and control
information in this handbook is primarily onented to programs must often be develo~x~ and impiemento¢l ¯t
umam and suburban communities w~h renidant~al, the municipal level by local officisis who might nol
commercial, and Industhal areas. Rural oommun~ea famihar with the technical amd rogulato~ Issues
v~.h extensive agricultural areas are no~ d~rectly surrounding urban runoff pollmJon. The da~eloprnont of
l~k:Ireasecl, although somo lechnque¯ discussecl in tho am urban runoff poitulion provonbon lad control
hancl:)ook are applicable, This document can also be ty1:~.ally requires dealing with an oxtmon;linary amoum
used by ¯tale ¯genc,es, local environmentaJ groups, of amb4guity, To illustrate Ibis complexity, Ta~e 1-I
and other amtJl,es responsible fo~ o¢ interested in compares various types of water resoun:e improvement
pmte~ng water resources. The henclbeok can be a pro)e~s. Municipal wastawater treatment pmjecls Ire
resource to person¯ of devote bac*gmunds �Inven by regulations end the NPDES l:)mgmm
knl:~lemenUng an urban runoff pollution Wevermon and requirements to control l~nt eourcea with largo,
control project, F~’ exampOe, it can be used by ¯ typca~ ond-of.~;~e metf~xl~ (l~)~;gic~ er ch.nV~
n~it~sciplinary team (from city o� county Oovemments) wastewaler treatment), which 9onorllly 4o nol �ll foe’
mat might include engineare, biologists, planners, land use control o� invofvoment of mumpio ogenclea, .41
chemists, pol~ off..eels, environmental 9n)up t~o omer amcl Of lhe apoctrum, um~n nmoff
mombe~, and resk:lents, all contril)uting lhek, expertise ncxlxxnt eourcea om inheronUy diffloult Io oddroas

Overview of Urban Runoff Pollutlon to assess. Conth~ of ~:~ ~ can r~lulre
st)’lJ¢lurel BMPS, ebicter regulatiofll,

It is the result of reinfall Ind Inow melt I)’lat beoomes
envvonmental Iducation foe Ilom~owrmmcontaminated Ii it travels ~rough the atmosphere,
I:msmesses. (BMP¯ ea used in ~ hlndbook can~ the larld lurface, andd meke¯ its way to a water ind..ate any type of pollutiofl �o~1~ m~llure. ~Ixxly. Urban runoff can enter a water bedy fn~n an
Ib’uctural, regulatory, maJntananco, od~ca~ion.identifiable point source, such as a separate storm
omere.) A ¯uccassful locaJ uman runoff poautlonsewor outfall o~ ¯ com~nm:l sewer overitow. It can aJso prevention end control pmgrem daben~ on ~oflow �fireclay into a water Ixx:ly wimout an oas~
involvement and suW:)ort of mult~le ontitJ~ Incfudin9i¢lent~r~;l point Of entry. Regam:lless of the leant of entry, fe¢lera; agencios, state agencies, ~ 9ovemmontuman runoff has diffuse origins and, merefore, is ~
departments, watershed ;x’otec’don groups, andIo manage amd control,
cmzens. Each Of mase 9roul~ has a stako in

EPA regulates certain point source discharges of uman program’s outcome and could have signiflcam
runoff through the Nationel Pollutant Discharge reaouroestocont~:)ute.
EJi~nat~on System (NPDES) permit program, NPDES The promulgation of I=pA’s store1 water regulltionlpermit requirements oun’en~ apply to urban runoff

the evo4ubon and strengthening of omo~ l~.ograrns, suchdischerges from separate storm sew~ systems of many as mose dealing with no~)oint source pO, U1~on (sealerge municipalities and uman counties across me .Chapter 2), reflect a tmnd--’municipali~es am ~
courmy;, to uman runoff discharged through a confined required to address diffuse sources of poflutk)n Io
sewer ovedlow; end to urban runoff dis<:J’~rgea from greater and greater degrees. These programs lyplcalysoparate s.*o~n sew~ outfa,s mat violate state water emphasize management, rather man Iremment, and
¢lua]ity standards, rely heavily on local control measures. Givon
Since uman runoff that enters water bodies from diffuse complexity of urban runoff pollution oonlrol and
~" un~entJfiable locat~ons and sources can cause typicaJ scarcity of resources. ~ ¢lopmlmoms
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m~as, and c~nstnJc~<)n sites, and can be consMuents l:)~x~uay, L, O. Mu~ler-Pa~er, S. C~k, J. Love, J. V
of leno~ leachate. Suc~ hyOrocartx)ns frequency San-Jers, and D, Capone. 1989. Effects of insotatk~n

0
l:~cx)me aclsoCe0 to sed, rnent parlic~es and Ire

¯nO nutrient loao~ng on t~e respon~ of natura~cle~)s~ed in Ix~orn se<kmen~s. These compounds am
pr~tol:~ank~on. Final ~ to the Marylandtoxic to aqua~ o~anisms and can I~oaccumulate in
~’nent of the Environment. [UMCEES]fi~l and sh~lt~sfl, potentially result,ng in toxic effe~$ to
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SanOers, J.G., S.J. ~k, C.F. D’Elia, and W.FLSodium Imcl Chloride
I~to~. 1 ~87. Nutrient enrichment in ¯ ocas~ plain
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Inowmefl �lur~ tf~ early spring thaws. These

S¢g~er. T.FL 1~87. Controlling uft)an runoff:. ¯0iso~ar~es can affect the taste of Unnking water, can
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(e.g., in rivers ~ streams). SoUium and �~lo~cle measures Io Wotect water resouroes in ~
di~her~es ¯re more of a conoem in clrin~ng-wal~ �~. Urt)en Lend Ins~ute, Wash~, ~<~.
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Chapter 2
Regulatory Framework

The sth~um of uman runol~ regulations includes 81
~ relato Io urt~n nmofl pollut~on controlloves o~ govemmenL Resp~$0~i,ty for enforcement munk:~pal tovol. Bocauso of I~e dynamic, evolving . 2encl overset ot these a~gulatxms can I)e held by
nature o~ mcal of meso regula~ons ~nd p~gran~.fodo~al, state, local, or in some cases reg,)hal ageflcies,
rnunk::~al~e$ mus~ koop up Io clare onOospite this array of programs and ro~ulations, the
~:heclules and ro~uurmYwl~. In addibon, local

~ urt)an runoff pollution P~)~ns generally resides end �onUol wogran~ in~a~d jnd ov~r~en byw~ munici~lities. Such Po~lubon prot~ems ire
oounly, and local entrees. These programs might ~em

Me-s~ecih¢ nmure o! po~lu~ soun:es ~ o~ po~ntial tm~ored ~�l dsrsc~y ~sca~e ~) Socal issues end

The m~ c~rsct~ kx P~ve~t~)n ~nd conU~ of ufl~n
Storm Water NPDES Permit Progrlmnmofl pollu~son has come horn me federal gov~mmen~

through the Ig72 Cle~n Wate~ Ac~ (CWA) and it~ Unc:IM Sec:~:m 402 o~ ~e lg72 CWA. polrfl

cl~tuse source I)oglu’.~)n. AO(~,t~l fe~lo,’~ mtutes ~
Wo~t~d unless ~ by ~n NPDES pomP.aclalmss urt~n runoff po~lut~x~ inclucle the Poglution
Initially. ~e focus of ~e pom~ program was an polmPmven~Xm Act. the Safe Dt~l,,~g Water Acl (SDWA). ~ dischargo~ of industhal and munk:df~

This chsV~ discusses the ~ ~ regulations,m impgomentod, howler, it I:~came mr~nt ~! ~ ’

and local regulations, ~is cha~e~ focuses on
In the lg87 ~ to ~e CWA, Cong~

~! pr¢~/ic~, a ~ ~ ~ wa.o,’ ~ snd devslopmonl of ¯ ~ program 1o rogulalo ~

¯ P(~utk)n P’rovontlon ~ m~ow. EPA IXO,’r~ta(I ~ NPDES ~

¯I~po~t Sa~e P.~m~v~t ProTmm ~ ual~n m:l ina.st~ sto~ w~w mnofl
¯ Coas~ Zone Noq~nt Soun:e Poilu~on Control

munic~al mra~ sSorm sew~ systems ~hat ~

¯ ~lkmal ~n/’ Program                    I00,000 IDasocl on 8~o Ig~O ~ consus. In

This chapter includes a general cli~cussion of each o~
catogo~m aro r~lu~OCl Io ~ a NPDE$ ~Itmse stalutos, regulabons, Incl pcograrns and of how
permit (U.S. EPA, Ig~0~).
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¯ Pml~almlnl ~s to the institutional ban’~’s to pollution

¯ ~bon Of flow to Irestmont plant
prevention wimin the A~ency by:
¯ Designating N)ecial assistants for¯ ElirnL~at~on o/d~/-weather overflows preventK)n in each assistant a .OmJnisVator’s o~:e.

¯ Contro~ of sol~:~ and floatal:~es ¯ Developing incentives and awards Io~ Agency
Following the ~! of a guk:lanc~ document for who en~age in pollution preventioll ~
implament~ng the Nat~l CSO Strategy, three more ¯ Incoqxx’ating prevention inlo e~h ~ office’s
minimum technologies were BclOed to the hat: comprehensive 4-year ~’ategi¢ ~
¯ CSO inspection, monitonng, and mfx~ng * Provk3ng pollution ~ training to Agency staB,
¯ Pollution pmv~zlion ¯ SuRx~ting technology innovation.
¯ Public notific~tio~ Of CSO Iml:~cts ¯ Including Prevention.related activities in the
EPA, ~ i~put from nurn~ou$ state, mu~ici~11, and operating gu~lance, ~ccountability measures, and
envifonmentzl o~anizations, released I new Draft CSO regulator, review and .developrnent pincer.
ConttolPo~’YOnJ~nuary 19, 1993. The hrml policy will To ~k:iress the second objective, EPA Is t~rget~ng
proviOe gu~nce to permJtlees on (levelo~ng h~gh-nsk chemic~l$ and ~eking to reduce releea~ of
~onsislent CSO oonb-ol strategies, and to NPDES these chemicals through a volunt~y progrwn.
permuting authonbes on ~lo~ng ~ l~nguage

This pollution prevention policy wU o~gin~Ey~ enkxcemsnt ~ti’ateg|es !ha! wffl er~ure consistent
Implementabon of control ~’ategles. aevelopea to ao~Iress inOustrml waste issues. Since

also ~of:~es to storm water and diffuse ~ut¢~ Ix~lulk~,
PolluUon PrevenUon Act EPA is now em~hes~zing pollution prevention

municipal l~vel in (h~ling with m’o~n runoff pr~ulio~With the l:~Ssage of the Pollutk:~ Pmvenbon Act of Municil~lities are encouraged to employ lechnk:lU~
1990, Congre~ est~blist~ed s n~tion~ polly lh~t ~I policies the! reduce the amoun! of pollut~n~
eml:~esizes Ix~ubo~ prevention over ¢ontm4 or avail~ble for trans~Kxt in u~o~n runoff. Municil~Etieslm~tmonL W~ this Ix:~’y, CongmM ~lel~ed a pollution Imc~ement ectivibes and use management ~
prew~nbon hieren~ly k~’ ~I Ix~lution r~luction ll~t are consistent with EPA’s pollution Pr~ntJon
Ixogr~’n~ policies. Such ~ctivi~s If~ude public e~luc~on;
¯ Pogulion should be prevented or r~kK~ed at the household h~zamous was!e collection; kxmbon

~ystems; reduction of mao’way sanding lind salting;, and¯ Pollu~n that �~nnot be prev~ntad ~hould be mduct~onofpestick3e, hemickle, and ferliliz~’ use. Such
recycled in an ~ntonment~ly sale nmnn~, programs, which am discussed in tater ~

¯ Pollul~1 l~t ~nnot be prevented or recyoled ~hould r~luce the availability of pollutants ~ w~Ioff.
be l~eated in ~n environmenm~y safe manner.

S~fe Drlnklng Water Act¯ Dispos~ Or other mle~sa to the environment ~)uld
The Surface Wa.~er Treatment Rule (SWTR) of

environmentally ~fe rn~nn~. SDWA outlines requirements for watershed l~X~:~:m.
Municil~lities that use surface water for drinldng-wBl~As stated in Chapter I, one goal of this harK~ook is to suppkes are required by EPA or the ~T~oved st~t~

integrate IX~Ution prevenbon into urban runoff pollubon agency to develo~ a watershed protection plan for
control l~anning. Summarizing the goais of EPA’s sunace waters (AWWA, 1990). Mu~
pollution prevention program, the Nabonal Pollution required to:

¯Dev~k¢ a water.e¯ desorirx~. ~.k~r, ng:¯ To provide guidance and direclion for incorporating - the walershed’$ geographic location ~d phy~ic~pogubon ~ in EPA regulato~ and
features;

¯ To se! forth II program that will ~:~ieve specific system in the watershed;
poilubon prevenlxm oboes in a ~e time

- annual precipitation patterns, Mr~Bmflow
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-~mem~ta and delineate1 of land use and To be eli~l:)le for funding under CWA Section 319. states
owna~hip, can use I~e informat,o~ in No~poin! Source Assessment

¯ Iclent~y ~ wate~)d charactedst~..s and act~ities Rerx)~ to develop and gain EPA approval for Nonlx)int
detrimental to water quality, such as: Source Management Plans. These management I:~ans

provido a framework to address the state’s NPS control- the effects of prec~lat~on, terrain, soil types, and issues end to develop pr~OribeS lot implementation. At
land cover; ¯ minimum, management I~enl must include:

- the effects of animal population;
¯ An identification of the BMPI Idilcted to address Ihe

- nonpoim sources of contamination, such as road
�onstruct~:~. pest~ck:tes, logging, grazing animals, ¯ An k:le~tif~abon of the prog~lma to Implernen! these
and recteabonaJ ectw~ties. BMPs.

¯ ConVo~ dotnmental activities by in’~:~ementing ¯ A schedule with annual milestones fo~ program
al:~’oprtate �o~ro~ practices, in1:)km~entation.

¯ Condud ongoing Iou~ne and Ii:)e~rlc i11onitod~lg. ¯ A certihcalk)n of existing adequate I,~lal aUthOrity to
|tn~t I~e program.

Under the SDWA, watershed contro~ programs also
IllUSl: ¯ A ctesc~on of available led¯rat and state funding

¯ Minimize po(ent~l contamination by Glardia cysts
and viruses in I~e water SOurce. Through CWA Sectibn 319, EPA has ~e au~)dly

base anr~al NPS funding on its review and approval of
¯ Characterize I~e walershed hydrology and land these management plans. EPA usually grants funds to

ownS. the stale authority overseeing NPS ~ontrol and allows
¯ Identify water¯trod characteristics and Ictivil~ea that Itte state authority to earmark the funds for

threaten o~ harm source water qualW. programs, whK:h are to be implemented on ¯ waterl/led
bas~s to the m&~imum extent possible. The priorities

¯ Monitor ac~W~es that threaten o~" ham1 source water in ¯ state’s management plan influence how lie fundl
�lu~W. wi, be sfxmt each year. Defending on tt~ state, funding

through this program oou~ ba available for ¯These watershed �ontrol wograms ¯re clea~gned to
mun~pality. ~x a group of munlclpalit~, to implementprotect surface dnnlang water sullies from u~oan

~ and NPS pollutants, and to reduce the need fox’ aspects of an NPS management Wogram In ¯

however, ere lirr, ted arid are available n~Jnly lot
Nonpoint Source Management Program     dora¯negation pro~c’ts to educate or establish

A 1975 Mcleral I:~:~am designed to address NPS
effecl~,eness of partioular con~’ols.

pollution, called ~ 208 program, did not lead to Cos¯tel Zone Nonpolnt Source Pollution
significant in~tementat~on. A more recent program, Control
In~ated unc~ I~e 1987 CWA ¯mendmenta, is one of
Ihe few federal program¯ It~t specifically addresses Und~ Seclk~ 6217(g) of the 1990 Coastal Zone Ac~
and provides funO~ng for NPS conuol. Through this ReauttKmzation, states with existing coastal zone
wogram under CWA Section 319, states must submit a management programs are required to establish coastal
Non~nt Source Assessment Report which: NPS wograms approved by EPA Ind the

Oceanic ~nd Atmospheric Aclm~nLs~a~on (NOAA).
¯ Iclant~es navigable waters Itmt do not meet These Wograms will be inoorporated into Itte existing

alX~icabie water quaJdy standards, state NPS management plans (CWA Section 319) and
¯ Iden~ies categories of nonpoint sources that add state Coastal Zone Management Program¯ (CZMA

aignifi¢4nt pollulx)n to the waters no( meeting water Section 306). The puq:)ose of ,Section 6217(g) is to
quality standan~ encourage states to work with ibcal ¯ultmt~ea and

other states to develop end implement ¯ program of
¯ Describes Ihe process fo~ iden~fying BMPs to NPS pollu1x)n management to reato~ and

Iddress Ihe idont~Sed nonpo~nt sou,’~es, coastal waters (U.S. EPA, 1,991). This program is limitld

¯ Identifies and desc:P.bes state programs for cont~olling to NPS pollubon con~’o~ in ocestal It¯as and the
conl]’ibubon of inland sources of poflutk)n to degradedpollulx)n from iOsnbfied nonix)in! sources.
coast¯; water quality. In ~ to maintain ¯ fed~
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Chapter 3
The Planning Proc~u



Eo~ mOulatory program oul~ned in Table 3-1
required by, U~e reg~labons c~ed in Table 3-1. Thea~lressas Ihe same cOrnlx)~LS Of water qualny
I:~annir~ Process Oescrit:~:J in I~is handbook has beenI~anning ~ uses ~fterent lar~uaOe 1o descr,be the

process Of oach component, clevek~:~O to be con~sZent with regulatory requirements
as we~l as ~3chn~aJ In~ature.

For examl:)ie, as a result Of Ihe �lfffer~r~ re~)latory
The plannir~0 ~opro~ch used In ~is handbook (seea,oproaches, munic~Oahhes retC!! inOec)enclen~j
F~ure 3.1) ~s inter~led to offer munic4:)al offiCials ¯conclucl CSO an~l storm water ptannlr~. Ye! s,nce these
system¯be ¯l:)Proach to develo¢)~ an urban runoffK~rces of pOIlUIK)n olten ex~s~ tn Ine same watershe0s
I:x)lluboo I:x’ever~t~fl and¯r~J afhect I~ same waeer resources, this fractured
I~annin~ process ~ assix)roach is no! 0esira~le. To ¯00tess urban runoff

po~luhon co~tro~ ef/ectrve~y, commun,hes must consider 1. Initiate program
m~11,ple pollubon so~rces in I)tar~r~ uS~r~ ¯ watershed

2. Oelemlme exist~r~ �ofldilk)f~ (Ch~ 4)al:x)roach. Table 3-2 hsts seiecle0 I:~ann~r~ processes
ouUJned in It~ h~’aturo, vv~ich tonO to reseml:~e thOSe 3. Set Bile-specific {]OllJl

~ (Wa~Nh. 1114~ (U.S.F.I~,. 1~10) lOOlb) (~�:YWIX 1~10~
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The two main types of ud:kln runoff goals are water polenbal water quality prc~ems. Even under Ihsee
resource, anti technok)gy-based goals. Water conchbons, however, setlin9 general 9cals, such al NO
resource.based goals are I:~lsed on receiving.water meet ~e mcluireme~ts of the regulations," IS no( on/y
standards which COnSiSt of designated uses and cnteha poss~.~e, but *mportant. Even U~s gener~ goal directs
to protect ~ uses. Fo~ example, water the program’s focus, which then can be made more
resource-base~ ~F)als may re, ate to uses, such as r’~)ec~casmommformatJonisobtlined.lnlhesecase4,
"opening ha~t of me currentb/ oicoed she;~ish beds." ~ munx:,pa~ typ~.a~ly has to m~l on state-mandated
They also may cons~s! of more spe~f,c po~lubon goals for ~ N~K:ifx:: wa~er bo~Of~clcam Or genera/
reduction goals, such as lowering the Troc)hic State stale mandates for the oonddkxt ~ Ill water bodies,
Index o~ reeling the number of oxygen-demanding

Nthough ~le watel’ ~ ~ t~:hnology-besedsubstances in a lake. In a00~t~n, water resource-based
goals d~scussed above d~ffer in IpecJficAly endgoals can I~aca nun~’~,a! bruits on I~e coqcentrabons
complexity, ttmy are Ill valid for an urban runoff poflutldnof IpecifK: pollutants. Further, examf~s of waler
I:)revenl)on and control ptan. Gcal-seffing will focusresourca-besed goals include no �legradahon, no
Kx~e o~ work ~roughout ¯ program.I~gmf~:ant delectation, and rneebng waler quel~y

resource-besed goals. Itm ~:�~ss in meeting ~jch ¯
goal b determ,-~l by the conclit~x,~ Of Ihe water Far from static statements, water resource.
resource. Al:~tmg water resource goals to urban runoff technology-based goals Should be messeseed
IXOblan~. howmce~, rn~t be Oifhcull since wafer quality appropriate in I~e rearming process. Once esdy
mndarOs wo~d need to be essiOned to intan~tont and haw bean stated for a watershed or mcoiving waW, M

: v~lablawe,~, future aclx)ns affoc~ng ~eso resources mn
�ons~Wed against t~is backclro~ and tho goals can be~ In conlrest, technolow.besed 9oals require IT)¯¯ilk:
massessed. As more information i8 Oath¯red. the

waler resource protdems. They can be vo~y general,
compGele~y. By the brae the Ixng~am la defined and

GSO control." or ve,.y s4~c~hc, such as "implemantmg should ex~ so I~at 17og~am evaiuetom cannmoff detant~on a~ SO perce~t Of me ~lustr~ ~tes in ¯
whettw Or no( goa~s have boen met.watershed." A munJcipaldy mGght be 8b~o to determine

me effectNeness of ~o~emant~ng these goals w~mout I)etermlno Existing Conditions
tochnoioW-based goals, implernantJng Ihe �ontrol Nter Inibabng Ihe program, the planning team nlUSI
measures is presumed to be adequate to protect water �levolop ¯ grsater unclarstand~ng of existing watershed
resources. Mo~tonng. however, is 8till essentia! ¯fter characUmsbcs and wate~ resource conditk)n~ Jn orcW

Tho lypes of goals set by a mun~pal~y usually depand ¯on b~e natural or poii~.ical forces dm, ing urban runoff
control and me I:x~Jc’s ~ of knovded~ about the ¯ Maxim~e us4 Of existing avai’.able inform¯lion and
affected water boo’y. If ¯ cornmunily undertlm In
urban runoff pollu~n wevenbon and controf program

¯ Organize ¯ cllve~se N( Of info~Tnalk)n In ¯because it has lost ¯ resource (e.g., dosed Ihellfilh
wary.beds or loss of fishing or swimming am¯s),

community usually will set a water qualily.based goal The required research is lyp~lly done by
~ked directly to recove~ng the resource. If ¯ existing available watershed Infon’nalk)n (e.g..
community expects to lose a res~rca from a known environmentaJ, infrastructure, munidpal, and ~
source (e.g., a farm located directly on a stream or Iource informal~:m), as well as receiving-waler
frequent oil sl~lls from an industrial plant), its goal can (¯.g., hydrologic, chemical, end biok:)gP.~ dltl,

�ommunibe$ Ihat are not currently suffering from can be ot~tained from various dlla belel, ~
obvious protgems w~th a water resource might launch resources, and fecleral, state, and 1o~ ¯genciel.
uft)an runoff pollutio~ prevention and control programs informabon can ~en be used to dlNllop waterlhed
only to comply wi~ regulations (see Chapter 2). These maps; to determine water, sediment, and ~

qUaJity;, ~ld tO establish Ihe CUITerlt ~ O~ ~
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rivers, and other natural resources. Once these data are order in which to ¯d~ress these probtern sources. In
gathered. I~e program team can or~ar~ze the many cases, an analys, s at the sub-basin level is
mtormatJon into ¯ col~rent �lasCr~bOn of existing nee<:Jecl to cleterm,ne wi~ich areas of a watershed
con~t~ons and cletermme gaps m knowledge. In this contril)ute the greatest loaclings. The cfata gathered in
way, the ex’sbng cond,t)ons of t~e watershe(:l .rid tt~e Previous step wd, be particularly useful In lfli,receiving waters can be define~. Trus step in the assessment. A~so. rr~nic~palitias should investigate
p4anning process is ~.s<~ssed ,1 Chapter 4. water resources ~n their re.on to develop priohties

so that hm~ted resources can be targeted to areas withCollect and Analyze Additional Data         greatest potential to~ improvarnenL Various levels of

Even under 1he be¯! cir~JmstarK:~s, munic!palities ~letail can be used in l~is assas~’nent, ranging from
usually well not have ell ~ required tnfon’natior~ to simple unit load meg’K)ds to complex compeer models.
Oescr~Oe aclequately ¯ program area’a existing Th~s ranking procedure, one of the more subjective and
cono~t~ns. The program team. l)"~’efore, m~jht have to ~ff~cult steps in the urban r~nofl I:~anning process,
gathorack;Iftior~al infom’.atx:)n t~roughfietdinvastigation is cles~nbed in Chapter 6, ¯long with probfam
and data co41ection. W#11~ ~s eOclibonal information end assessment.
existing data, the program team c~n evaluate more fully As ¯clditio~al data ¯re collected and evaluated, the
the existing COrIOitK~’lS Of ~ watMsheds and water program team Should rehn¯ the goals of ~ program
resources of concern. GNen the cost and time involved end make them more specific. For example, at
in data gathering, t~e program team wdl have to weigh Ix)ginning of the program, b’~ municipality might have
the benefits of addibonaJ data coilecbon against using been ¯ware Of excessive algal I~oorns In a lake
kmded funds for I)~n c~ and implementaborl, n’,ght not know the cause. An initial goal of the potiulJo~
If If~ eck:Imortal clata are mCluired, l plan to gather these prevention and coneol program might have been simply
data must be clevelcCmcl. The plan z~ould Inclucle to ali~nato ~ algal blooms. After
an assessment of ¯va,labte stafhng and ~nalytical investigation1 end water quality ~ampllng,resources: k:lenbfKalx)n Of seml~ng ~tatmns, frequencies, munlc,pahty might cliscov~ ~at continuousancl parameters for laml:~ng and anaJysis; �levek~m~nt pltOSptK)rus loaO~nga are directly contributing to lhaOf a plan to menage, analyze, and inteqxet the coi~-’tecl ¯Igal blooml. The goal could then be mac~
0at¯; ~�l analysis of available or needed financial ~)ecific by k)cu~ng on reducing or allminating
rasourca~ Tt~ step in I~ planning process is pt~osphon~ zources. The initial goal, rather ttmn being
prasented In Cha~oW S. aben~loned in favor of ¯nother goal, is refined to focu~

future actions on ~e ~oecific causes of I~e w~tor
A~sess and Rank Probleml              rasource
Once zofr~ent data ha~ Zamn �o¯acted~ w~ ~n¯lyzed. Screen Best Management Practice~
the data can It~en be used to assess and rank the

me~, ttm team will ~ to devetep ¯ list of criteria to Wiori~ed, ¯pacific water resource ~ end tt~r
assess ~. These orlteha are used in co~jur~ction Iourcas can be IOdmssed. The program team Ihoukl
~th water ¢luality assessment metJxx:Is and models oompile ¯ list of vano~J~ poflul~n prevention ~nd
to �lelermine current impacm ~nd Mum �lesired l~eatment pract)ces ~d review b’~ern for ttmlr
�oncli~ne. effectiveness in retying Itm prioritized problems. To
Having clef¯trained t~e problems of concern, ~ project assist the mumci~ality in galtmdng information on
team can rank these problems to set pt~ribes for the various preciS:as. Chapter 7 includes brief description¯
selection end implementation of l:~lution prevenbon of variou~ nonstn~’tural end structural practicas,
and conb-ol measures. The emphasis on ranking of Jnclucle~ refererK:es for ack:litional Information. Alao
resources and problems i~ oenb’al to EPA’$ NPS olascribed I$ tim ini~al BMP soreerdng step, ~
~rategy. This conoe~ assumes lhat focusing resources potential practices are reviewed for their applicabitity to
o~ targeted areas or ~ourcas enhances water resource ~ water¯heel and water resource problems of �oncern.
improvement. FurlS¯r, Jt assumes ~t clemonstrating While U’m team ini1~ly faces ¯ large number of potential
water resource benefits increases public support of practices, obviou..~y inappropriate praclJc~
urt)an runoff poflution prevenbon and conb-ol programs ellen¯ted in ~is step based on criteria such as
as citizens become morn clossly attuned to overall prim¯n/pollmants re,nov¯d, clr¯inage ¯me sew~l,
water quality goals (U.S. EPA, 19~7). The municipality, conditions, land requirements, Incl inst~tul~)naJ
It~erefore, should invest~jate It)e sources of pollution structure. Fo~lowing ~is init~ screening, the program
affecting ~ high-priority water ~ to cletermine the team will have ¯ I~ of potential ~ to be
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Select Best Management Practices defineq ¯nd monitonng schedules should be se~ ~
During this step, the program team investigates the list determine the wogram’s effectwer~ess in meeting its
o~ potential pbllubon prevent~n and treatment Wactices goals. Maintenance programs should be deve~of)ed
developed from the ~evious step Io determine which to that structural I:xactices co~bnue to operate
include in the I~an. More specific cntena should be used intended. Finally. the munic~lity should be aware of
for ¯nalyzing these potential wachces than during the ¯vailable feqeral end state technical ¯ss~stance that
initial screening. To make Ihe final setecbon, th:) couk:l help throughout imDiementebotlof Ihe pLln. This
program team must use the ¯nalytical tools Oeveloped step in the p~anning process is disculled in Chaplet 9.
during the ranking and assessment of Woblems, ¯s well
¯ s decision laclors such as cost, program goals, Summary
environmental effects, end public ¯ccec)lance. As with This handbook is based on I~e Wocell ouffined In Ibis
the initial so’eening step, these evaluatK)n cnterm chapter. The wocess includes eetl~ng goals. ¯nalyzingclepend on established prKx~es. Generally. the existing clam, collating end ¯nalyzing ¯cl~tK)nal data,selection process y~elds a recommended system of ¯ssessing end ranking prot~ems, screening BMPI,various pollution prevention end treatmenl I:)~cticea lelect~ng BMPs, and defin,’)g end iml:~4ementing Itlewhich together eck~ess the pollubo~l sources of

plan. The Wocess|$ fo~Jndedonap~~concern. Availabihly o~ required resources to iml~ement both in technical litetatum end tn regulatorythe prac[,ces is ¯ major considerabon. If nee<Is end requirements. Each step s~x)uld be followed Io deveto~resources don’l match, Ihe municipaldy might have to an effectNe end makstJ¢ urban runoff .poflutJon
¯ djust its expectations to what realisbcally can be prevention and �onlrofaccomplished. Both structural ¯ncl nonstructural
pmClk:es might be ,Kluired. This ~ in ~e planning Dm,’elo~tng and Im~l~ng an urban Ilmoff Ixdlutioll
~ is discussed in Chaplet 8. prevention end control program ¯t ~e municlp~ level IS

¯ mulbOisCiplinary effo~l I~lt requires ¯ program ~
Implement Plan mat has varw~ exbenence and ~ fan~lw w~ program

requirements. The process presented in ~ handl:x:mk

can be Iml~ted eady In the pro~ as pilol or
d~nonsuation studies: ¯rid erase ms.Its might Ixote~ Of walet msoumea. The I~ m

important, ~ ~et~ng and mfa~emont of program goalsmeintanance, the original Wogram mm migt~ expand
IS key, By reaching an early consensus On ptogrem

/~so, funding sources am needed for Inil~al capital goals and maeae~aJng goaJs dut~g th~ process,
expenses and oontinuing operation and maintenance program team cen increase the poM~b~lily of ~

and ~ team must arrange for Itm dete~ed des~ and InCreasing kno~ ~ lh~ et~l’s ~tet
co~.stn~on of structural Wac~es. and characto~slx:s of l~e watersheds Ihoutd be

em~as~zeq. NI mese m ~m Imporlant to IbeDuring this step, program re~x)nm~m~es must be program’¯ urdmate
deady delineated. AJl involved entities must be familiar
~ and aocept ~ ro~e in in~ting and enforcing The following ~ ~ ou~m ~ne of ~ ~
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¢oml)uler. In ¯ddd)on. GIS software has algorithms tha! T~e ,kS. U~e ~t N~metn~-.~,..m~ ~ i~ ~ ~can be used to measure ¯re¯. w~,e~8 (Aa~pt~ ~w.
�~tant~ I~s)Oncs the waterst~:b and subwatersheds ¯re

~ w~w,~,,~ ~ ~delineated and the ex,st,ng COnd~bons are indicated, the
~m 1 ~ ~ ¯Iotal ¯rea of eac~ Land use caters/ for ttm entire

watershed ¯nd eact~ subwatershed can be calculated, s~ ~ v~ ,~ NoThis CalcuLatK)~ ~S m’~portant because e¯ch type of land
hew ~ Yee Ye~ Ymuse tends to have ~ts ~ pollutant loads and IJrt)an
Pu~z: e~,~a~o. Y~e No No Norunoff po~tu~o~ prevenbon and con~’o~ issues. After the
Per ~ No No ’m~runoff from eact~ type of land use is characterized.

future changes in pollulan! Ioacl, ng due to I~anned
changes in land use can be estima!ed end used Io ~ m~ncm Yea No Yeaassess potanba~ future impacts end Conlrol scenarios. ~ ~ No Ye~ y~ y~These data w~ll be ~POnant to ~ Woblem assessment

~ ~ ~ No~ ranking procese aescfibed i~ Chapter 6. ~ ~’~

and reviewing a~erent wate~’~e<:l ¯tmbutes‘ These
analyses can be lac~litated by �~eating overlays Nmmma

~e ’m No Nodap~ng ~INO,~ watershed a~d~ea cx by
�~sl~aying se~-’leO thematic Layers on ¯ GIS. For
exanl~, h~Sto~.,al Land use changes can be ~lleSsed

Yea. C.,;,,~.; m~mum m
Io!)ogr~ohical real)s, wh~:h are based on aerial

land use changes ~ brne. In many ud~n areas, the mun~l)aJ~ty should investigate ¯II ~oects of cun’e~
USGS mab~ ex~s~ h’om ¯s early ¯$ the 1880s‘ Recent pr¯ct~ces that could affect ~torm water runoff qua,

~forte, to locate n~w Mmp~ng ¯tations, or to modify 4-5. 4-6, an¢l 4-7. ea wedl ea othem:

AU’mlyM¯ of R~gul~tory ~ MuNclpal Pmctl¢~ ¢danning ~ mbng requiremenll; ~ regulatlor~
l>ertain~g to nont~:lal ~ellands‘ ~ i~,uea Im

�on¯i¯1 of cmabng tabuLar sumrn~es, plots and figures. Ct~,oter 7. An exarn~ analy~s of born regulatory

engineering, l)~nning, ~r~ haa~m r~lment
personnel can es,~st ~n (Jevek~ng ¯ rxofila of ex~s~ng

ConM~t~ of ¯ Watershed DescriptionreguLalions ~KI practX:~s. Table 4-5 is ¯ simale format

infornmtion in th~ table is very ger~’¯l, indic¯ling only glll~red and the watershed maps have been
w~eth~. ~ nol certain Wactices are used. The davelo!:md, the watershed can be Oescribed. The

Table 4..6, which �lescnl)es the actual chamctedslics of
environmental, inftasthJctum, rnunicil~al’ and pofenlial

each Practice, such as lhe equ~:x’nenl used and sourcasiex~t~ng BMPs). Each data lype has its

In ~ldilk)n to Itme munic~l practk:es, regulatory
maps ~xI data davek:)ped in the previous ste~ provldacontrol ~ effacing umen runoff pollution should
the Ixirna~ ~nfon~a~n in Itm descr~lX)n. While no~ albe |nvest~ated and summar~ed. T¯bM 4-7 oul/ines an
this informabon w~ll be of immediate use to the program

�ould be used Io prevent and reduce urban runoff
�o~nuea.pollution in four commumties. The table analyzes the

so~:Is con~o~, encl othe~ Po~u~x)n control. Such ¯ rev~N me waters~e0 dascr~l:)tion as ¯ r,’st ~t~ In dwek~ng
can be develo~:)ed for all reguLabons (e.g., zoning, ¯ pLan to ga~ne~ acl~x>nal infom~tion (lee C~5).
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Case Study: !~ ~
City of Lewiston, Maine, "r

cso, Storm water, and HPS Planning Program
Existing Conditions Assessment
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�o, rots. which were anatyzed and ~asented in a senas of mavice-~--a convenlen! tool to assess the
streng~s and weaknesses of ~ regulations.

The rna~" areas of existing regulatory aul~only include conserva~on disthcts, performance stanc~rds,
and ck~vetoomen! revtew stanclards. ConservatKx~ d~str~cts (Table 4-11) are areas in the �~y that require
s~oec~al ~o!ecl~on. Each cksv~l has requirements on the amount of open space or impendous surface
area, o~ t~ size of btJfler zones where appltcabte, and fo( sotKts co~trol and poflutJon

Performance slandards (Table 4-12) are c~esK3ned to control impacts of c~taln actJvtti~ (e.g., earth
removal or l~mber harvesting) in speofic areas (e.g., shore;,ne or flood I:~ains). In each
flite~ str~l~s are required as appropriate. Controls aJso are speof~e~ in most cases for
I:)ote~bal pollutants.

Deve~t review standards (’Table 4-13) apf)ly to all new (~leve~ts above certain specified sizes.
The s~zes are re~atNely small so that mos~ new clevek:)~nents or rexleveloptNmts are covered. These
stanclards contain a number of general review crdena for storrn water management, erosion coniC, and
other rr~sce~laneous items.

Overall, ~ controls Wovlde a more thorough and ag(:jressNe program than many cotftmun~es of
s~ze tlave. The maF)r area nee~ng strengthening was ~ control of postdevetopme~t flows. Mo~
requirements mvolv~l control of a 25-yea~ ston’n whK:h ~s o~e~!ed toward flood convol. Because smaller
stom~ evems (i.e., 1-year return perKx~ or k)ss) lypK:a~y cor~i~te most of the urban nJnoff pollutant

Minimum 2S4t ilmem Ixdler mao a~ 0.2~ mSo <d 0.I

~ (m Ta~e 4-12) ~mpo~L pe~n~m mo~e. ~ buf~
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Case Study:
Pipers Creek Watershed Characterlzatlon

end Water Quality Assessment

The ~ Creek wate~J~ bo~Ws Puge~ Sound in nor~)m Seame. Wash~lto~ Pipe~ Creek is an
urban Ireshwater stream g’~at Or~ns a 3.5.-square-mile watershed. L.ar~l t~e in I~e watershed is
aPprox=mate~y 56 perce~ ms.~e~t~J ~ 12 percent industrial and commercial, wiltt I~e remaining 32

As ~ Of an overall effort to rnl:XOve warn, quality in Puget Sound and its tdbulahes, an NPS pollution

Ecok~y (WA DOE). The PUfl:~se Of b~e ptan was to develop a p~ogram Of conuol measures to reduce
o( ;xevent NPS pe~on to F~ers Cme~ The ptan was 0evek~:~l after P~ers C~ek was mected by
the WA DOE as one Of t~e state’s f.~ early acbon watershed Wo~cts fo~ NPS pogubo~ con~d. The
p~an was kmoe~ by U~e WA DOE Uvo~gh a grant to SeatUe.

contn0ute to NPS po;Jubon m trm watershe~ Nso, exJsbng water resource conddX~s were detemlined

by gatt~g an0 ana~z.~g ava~:~e water quality data tot Pq:x~s Creek. The results am summarized                ~m me "P~:)ers Creek Watershed Acbon Plan fo~ Nonpo~nt Source Po~lubon: Watershed Character~zatX)n
an~ Wate~ QuaJ,ty Assessment* (WA DOE, 1990). w~k:h inclu0es me da~a required Io clevetop Ix~ul~on
wevenbon and control msasures kx me Pm Creek wate~3hed.                                        ~

in Tal:~=s 4-17 and 4-18. In general. II"m full rarKje of relevant baseline infotl’natk::xl was gab~ered, exce~
perhaps reformat)on b’~at mK~t have been available on certain pota~t~al pollution sources. While some
ex~bng watershed data were round to be available, existing water resource, mmant chemisw, and
b~l data were less corni:~ete. Water resource data came Iximanly from pe~ sarn~jng efforls
came~l o~ by me Seance Eng,neeru~j Department and the Meb-o Wastewater TmaUnent P~nt. In

0a~a w~e also ava~ab~e. The marx sources of data were the monmly f~ca~ coliform ~ conduded                  j

47
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Refine Problem k~enlfflc~tion
aro,~s, Natural resources that could warrant I~:)ecial

Data collecl~n programs might focus on oollecling ~ ¢o+~s,,JeratKxl for sampling include ShelffzsJ1 beds,
a~k:ld+onai ~nformatmm needed to identify problems ~zh, lf,fo sanctuaries and refuges, wetlanOs, ¢oraJ reefs,
¢~earty, suc~ as pollutant sources and water resource grounds, recreational fishing areas, bath,~g

~w’~i~m assessment. These data can provide the
Fufftll Regulatory Requlremenllbasis for source K::lenbf+~.~lt~.~, problem assessment.

and 8MP z~leclx~. Data collec~o~ for problem
S~.’~hc regulatory programs mi~ mRuim oogect~K:lent)f~.abo~ couid again involve dry- or ~t-w~<lther
c.~t~lm clara lypes. AS discusse<:lin P~.~Oler 2, progrlmlsamphng O+ souroes, recawmg waters, or walershecl sz~’h as ~e NPDES storm water permit program he~

e~,olml~O, flow al’~ �Iualily data ~+t CSO ou1~t~Cllcullte PolluMntLoldl
haw Io be COlleclerl Io Mt+sfy llale CSO ~

colteclm m Ory or wel w~ather, as rote. can be
Each eta ¢ollectlofl program ~ be ~used Io esbmate IX>llutant loadx~s end to idenbfy
ba.’q.~ on one or ¯ com~rmtion of I~ above ob~ctNas,pnomy po~l~on ~urces and watersheds. Pollutant
or other oO~"bvas as appropriate. Data z4~ould beIoackngs may be est.rn~te<:f using numerous methods
co41t~-led only if a IpeCifK: purpose relevant Io therangmg from ~ to complex (see ChalXer 6). These pro~am I~ fulfilled.esbrnales can be useU to evaluate event or

pollutant Ioa~ngs from 1he watersJ~e~, evllull~ Data Collection Program
Dev~k~ m da~m ~ ~ram ~

Provtde D~ta for ComputerModel~ nun~ous factors. The program should ha~
ot~cwas, as d~ussed in the pre~.~s zec~on o~Computer models Can be ostKI as prediclK~ tools to
ch~oter. The program shooid Ilso reflectassess problem~ ~nd ~ potenbll I:l~r~hta of
gO~l-~et, tmg proces~ Uesorlbed in ChalHer 3. ~lllernabv~ pollobo~ pr~enborl end OOlV~Ol alratlz~es
~e data COllect~n Ixogram =leo ~ on ~(~ ~er 6). Qu~ntP, atNe mo~ls l~t am cahbral~
~,:h as tl~ z+ze and nature of lf~ ~l~lh~ll~KI Vanf~l US~g data trom Ihe-e4=~fic sampling
moeNmg water~. The plan mull take into~ms ~n ~ us~:l to e~msm W~pac~ ~ #u~
evad~ fun~ng, rasouroas, ~ sc:t~lule ~

strate~es. Models quantify pollutant loads as w~l as This saclK)n discusses how to implement urbln runoff
assess impaclz on receNing waters or olher ecosyste~ O~la �o, ectK~ programs. First. tt~e m,qor elemer~

lypes of ~ data Ihat might hew to be �~ected. o~ Paramelm, sampling Iocabonl, and sane:cling
These lyp~a~ly involve d~- or wet-ether source flow h~luency, are surnmanzed. The salecl~on ¢4 an
and concenb-ation data, but can elso include olher ar~lyt~.al leboratory, laborato~j mstt~:x:ll and
K)ec~zed parameter. For example, data on ~(lirn~It ()~nl~ly assurance prooeduras are men dmous~d.
oxygen clemand in the receiving water might be needed Frailly, 1he chapter discusses how 1o cot~k~
W di~ oxy~m moiling is a primary co~em, or Mmpl~ng program, including water sempling.
physK:al and cherr~cal characterisbcs of street surface Mn~,)hng. end hydrologic end rainfall rnoniforing. Some
solids mK~t be l~stad if pollutant I:~Jidup and wa.Mlo~ o~ 1~e nurnero~Js, detailed technicaJ ~

Addre~4 Important Pollution Sourc~ ot
Resource Am~ De¢lgnlng the Data Colle~lon

or susaect~ maw l:~lut~on sources, to sur~eme~t v~.ed, providing detailed guidar~e on ~at ~
available data and confirm ~ ex~tm~e of pollutant "~l~.ally" be ~ is not realistic. Th~ ch~ ~
k)ading from a source. Pollution sources could be ~h an overview of the ~ of objec~vl~ oftl~
edger l:x~nt or non~nt sources expected to be of e~l~blished, The maw consideral~ns in design
barbcular irnl:xxtance to the program. The monitonng m ~ata co+lectJon program--l~amrneler select~m,
program also m~ght need to focus on crffJcal resource s,-m~hng stabon selec’0on, and ~ frequency of

S4

c~k,.’~n--~re presented in tt~s zection.
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spectflc conduct~,ity can be inc~u(~ed as ind~ator
relatwe tox~ty of storm water runoff from a conduit,Parameters to SUl:~ort sbeofic assessments of urban
c~ee~, or otr~, flow stream that might be receNingrunoff po~lut~n sources and rece~ng waters. It is also
conta~nants. Tox~.~’y testing, an integral part of the,TO:)nant to cheractanze partx:Je setlJing veloc~tms,
NPDES point source monitoring program, has beenparl~ (:~ameters, and d~sso~ed and noncllssoNe~
inc~uaed m several states’ stonn water perrn~tingchemical fra~ons for use in evaluabng runoff
programs. Toxx::tytest results alsoprovide informationtrealab, h~y and po/lutant fouling in the watershed end
on the restive degree Of chronic and acute tox~ty,rec~v:ng waters.
wh,¢h ag.=~,n ref~.t l~ pe~ of ex~ of organisms

In a(~lition to the source and receh/~ng-water qualm/ to toxx: e.%,cts. A thorough ckscussion of toxJc~y testing
Parameters outlined above, seckrnent samp4es may be can be found in the Techmca/Sql:)poff Oocumenf fo~
analyzed for physical and chemical parameters, such Wafer Oua/J.~-~sed ToxK:s Conb’o/(U.S. EPA, 1991b).as grain ~ze Uistribut~on. organic content, total organic
carbon (TOC), nutrients, metals, betn:~eum products, Sele~lon of S~mplln~ ~
Polychk)nnated biphenyls (P~i~s), er o~er paramelers.

Sarn~ng stat~or~s lhoulcl be selected strateg~.ally soAS pOllutants are partJtK)ne(~ between the d,sso~ved and
that aata collected from a I~,l’~lod number ofpanx::uiate I:)hase, sediment chemistry reflects the
sabsly mu~Jp~e sampling ob)ect~es. The rna~x lypes Ofporlx)n of the particulate-bound Pollutants that setUe,
samphng are watershe<~ (urban runoff sampling)These 10oflulants can, through ot)~ physical and
and water resource-based (recerving-waterand¯qua~l¢chem~-..al mechanisms, be introduced into the water
ecosystem sampling).Column. S4~hment chemistry can in(~cate potentJa!

pollubon problems caused by ~ se(kments, such 8.5 U~’~wn R~no/Y ,S~mp//n~. Wet-weather generatedthe release of metals and other pollutants into the atSCharges (e.g., ston~ water, CSO, end NPS)
water column and the ~:~et)on of overlying dissoNed contrd~ute large pulses of Pofiutant load and �ould
oxygen (DO) I~ organic rltMler is broken �lown by �onstitute ¯ s~gn~f~T.ant percentage ofmk:morganism~, pollutant loads from ud:)an and suburban

Wet-weather sampling can be used to characterize~ ~:lim~t cl~~ ~ ~ long-term
runoff from these ¢l~cl~,ge~, ~etert~ne IndJvk:l~lOffms Of Irlternliftent end v’~r~11b~ urban rurloff
Pog~Jtanl lourc~ end 10~81 waterS~ loading~,

- ~gnifK:ant than short.term weter qua/ilyvarlation8 that
sources, bibutanes, or enbre watersheds can beoccur in response to IndMduaJ runoff events. In fact, tt
ranked by total polk’taN load and I:xioritized kx’is easier and more cost effm to test sediments and Imp;ementatK)n of poflubon prevenlJon ~ conb1:dP~nt and animal po~uiabons m ~ 8ffe~’led areal than
measures (see Ch~ 6).to conduct sampling of the inlerP~e~it poflulJo~1 sources
In ~elecbng ¯ ~te for urban runoff sampling dudng we(and rece~n~-water ms4)onse~ The existing substrate
rather, ~e k)Ik~ving ~mtef~ ~4’mu~ be cons~lemd:.Ind ~:x’n,’nunibes integrate the cun~bve effects and

e~lens~ve/y. Numerous runoff event sarnp~ ¯m    signihcant pOrlX~ of the flow from ¯ watershed.

inlormabon (x on land use or populalX)n dons~y,Sampfing of aqua~c biota invoNes ooflect~ng biolog~a!    mect sarn~,.~g s~es 1o quanlffy repmsentat~-ve

cleterrnine t)~e specks cln~, clominance, and
* Geo~qoh~ ~:a~*~n: Se~ec~ m mat pan~t sempk~evenness. This PrOOess can include sampling for

of flowa from ~ subwatersheds or tributaries to
anti fish and detern’~ning t)’le r, Jmber and densely of pern~ iso~abon of pofJutant sources.
Populations in the water resou~e. In acldibon, physk::al

¯ Access~/~/: Sek~ s~s that aJk:)w safe access andhal~at intimaters, such as sub.ate and p~ant types
samp~ coiJecbon.and cor~bons, are useful ir~licators of pogution

¯ H)4:lrau/~nd~s:Ubl~zeex~r~jf~wmeasurementlong"term effects of the ~nterm~ent urban runoff ~ev~ces, such ~s we~rs or ga~ng k)cabons, or sample
impacts. These effects might be su~e and take a Ior)9 where hyCl~dulic cor~hbons are conducive to manuaJ
brae to occur, depending on ~ nature of the transporl or automatecl fk)w msasuremerl~
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personnel and focus on the data needs of the program,
required. Correct~ action provisions define how toOt)ject~vas should be esla~st~ed prior to �lev~lo~n~nt
~ ~ t~e e~ent that QA/QC o~ectrves are not reelof a work II~an. The oO~ct~’es ~nckKle the required level
Repo~ng requirements inctuo~e intenm progress repor~of Oetectx:m, ~naty’bca.I preos=:~ (ref:>eatabd=ty of a set to management I:)erso~nel to ~locument the status of theof measurements), aria accuracy (agreement of result pro/ecl, as wail as a final report that presents the resu~w~th IPJe value) Of:Xa~ne<:J from analyl~,al results,
ancl ¢orx~us~ons of the study, inclucling a 14Jmmary ofAccuracy anti preoson are iOant~hed through the use QA/QC performance.of performance ~ar~larda. analytical rd:~kes and

surrogates, metixxI I>;anks, and replicate sarr~s.
~knalytJcalMany of these ~:O’oact~es are parameter.speOhc, as

are the acceptance ¢rdena. These considerations Before undertal~ng the data ~ program,
arrangements must be made to have Ihe samplesshould be O~scuss~:l ~th the analytK~al support
analyzed I:~ a laboratory. If the laboratory analyses arepersonnel for the parameters to be sampled. Acceptable

cntana for vanous ana~cal meBKx:ls are listed in the not ¢onOucted inhouse, or If an ap~oprlate laboratory
fiKleral regulabons (40 CFR 136, "raiSes A and B). is not afreacty unOer contract to the municipality, ¯

serwce contract can be developed with an outsideOtter Qualm/ ~esurance co~tsk~eretions include laboratory treat s4~ecifies the number of =amiNes,
represent ¢onOrbon~ ~n~ marries that =uplxxl the

~ a QNQC p~an.prog~m’s oboes), �om~oaral~lify (whether the
an¯ayes resu~ can be compared ~ other data A laboratory t~ould be selected based on ¯ number of
bases), ~ ~ (whether the valid data criteria, mclu~ng price, ¯nalyt~..al capability,
ot~tainad =alzshes Ifm program’s objectives). These exbenence, reoutabon, and ce~lification. In moat
cons~lerabone ~ ~ to the clave~ment of the instances, labor¯forms that are stale certified lot
=arfxohn~ plan, lr~ l/’e used to assess the Iucces$ of IpeCihC Ct~11~CSI ¯r~slyseS ShOUld be used.
~arnl~ing effort~ laborato~ should be farr~har with the lype of =aml:4in~

program and the s~,hedule. This fnff, l~ahty fac~litatl~Detailed ee¢~X)ns to~ow in ~e comt)ined Wo~ development of a scope of =arvices, which, in lure.Ptart/QAPp that OescrOe sampiir~g procedure= and
helps ensure quality data and timely results. The~~on of san,Oie cust:x:ly, equipment cell:xal=:m, laboratory should be asked to provide ¯ llst of paM

anCl’lClata hanOkng. Sernl~ procedures Can be clients as references. The laboratory should have ¯generally descnOed, cr~ng rr~ reference= strong QA,~:;)C program and sufficient capacity to handlemx:h as Stande~ Mettmds (APHA. 1992) for dsta~led lhe vo4ume and types of samples generated by ¯

~ ¯ cha~of-~us~oo~y form Iha! bezcril~z and unpre~.--tal~e nalure of ston~ for wef-w~lt~

~curnent n~nte~’~¢e, caJ~l~abon, ~ redo¯ira. Data

legal or Soenbftc chad=rages to Ihe data, as well as oom!~anso~ of costs per analysis or per =ample, and
qualdy cont~l ~ data enth/, ~’ansfers, and any evaluat~n of savings through vofume dis<:ounta for ~e
ca]culabons perfom~d, large numl:)er of samples that might be generated,

es!:~zOal~y dunr~ wet-weather =amplin~. TurnaroundThe r~nairdng sec~)ns of the cont)ined work/CEAPP
t~me for data submiltal and the form of deliverableare use~ to cloc~-nent procedures to validate data, to
oftereO are ac~libonal considerations. A lure¯round I~merecord Performance of laboratory personr~ ¯nd
of 3 weeks is considered reasonable forequipment, to re¢ortl steOs for corre~tiva action, and to
a~alyses for nut,ants, so~ids, ¯nd bacteria. Somenote rel~xtU~ r~lu~=~ner~. Data valiclation consists of labor¯tones can sul~nit results in digital format so Ihatan ot)jec~va review of the ~ata base germ¯ted by the
it can be o~rectty ir~outted to a database managementpro~ct against cr~ena esta~iishe~l prior to saml:Hir~,
system. M4ny laboratories can su!~ botl~es andincluding holdir~ IZrr~s. Oetecbon limits, and (~’C~
equ~)menL such as coolers, for the preserval~on andresults for accuracy anti pr~. Performance au(:lits Vansport of samples and courier service for smare done ~ to ma~ng arrangements to ensure pickup. Such details should be claady communicatedlaboratory capat~it)es, as we~l as 0uring the program to
before fir~,ng the contract k)r ana~idanbfy prot~ems anal institute correctWe ¯croons if
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Analytl¢~ Methods
vanat,ons of inIxxtance to the program. By contrast,

Of the many analytical methods to �leten’nine ~ inves~ja~ns of wet-weather ~mpacts in a large
POllutant concentrabon in water and sechments, sempl,ng program could require several teams who can
standard meth(x:ls for water and wastewater, as mob~hze w,th only a few hours not~.e to conducl
published in the Federal RegiSter and Star~3ard concurrent sampling st several locations. Rece~ng-
Metho~ for the Ana/ysis of Water and Wastewater water sa~ng could frequenUy inc~ucle ~ampling for
(APHA, 1992), usually achieve tt~ clesired objectives of several clays after b~e rainfall ev~flt to assess the
the program. The laboratory can mo<:l~fi/these mettxxIs residual effects of urban runoff polutant loads.
basecl on the type of samite and the leve~ of Oetection

Wet-weathe~ sernpl~ requires IIIgfl:lugh planning andrequired. For example, ston’n water pollutant
rap~ rnoO~i~zatK)~ to im~t In effective saml~ingconcentrabons m~ght be s~jn~fm~antly greater than those
program. It also requires I~ and accurateO~luteq by rece~vmg water; therefore, methods for
weather infom~abon. Local offices of ~ Americanenalys~s of IX~lutants m storm water m~ght require less
Meteorological Soc~ly can provi~le a list of Certifiedsen~lN~ly titan methods us~¢l to analyze ~lrmking water.
Consulbng Meteoro4o~sts who Wovibe forecastingOther particulars of ~ type of semp4e (e.g., self
sewicas specific to the needs of a sampling Wogram.walet o~ flesh water) m~ght @crate ~ enah/t~..al
Radar coe~tact can also be estab4ished for ~al-l~rnemethocl or gatnl:~e pref)arsbon rlKlUirements for certain
ObseNabon of Cor~ktJons. If a sampling O’Jter~orlparameters. ~Jch as metals. The da.s~reO detection limit,
requires a rr~nimum of 0.5 inches of rainfall because ofor the lowest concentratK>n ~at can be rehably Oetected resulting CSO ~schatges, aUdibonal insight intoin a semple. ~K>Uld be ~eterrnmed in aOvanca. Aa
tJmeframa of heswest rainfall can be cleve~o~:)<~l. Whg~n~nbor~KI, the Stan~ar~ Mel~x~ t~xt provK:les
incurnng an aOckt~lal cost, these efforts could ralult Incomplete documant~bon of apphcable melllocL~ ~
lugnificant lavmgs in co~,~ Is~oclated w~th false I~lttlphysical, chen~cal, and I:,ok)g~cal analys4s. Spaofic
~XI untmce~,ary laboratory chetg~.guidance on the analys~s of pollutants as requirecl under

~ NPDES program is provided in the feOeraf TI~ rsinfal, darkness, and cold temperatures Ihet ~
regulations (40 CFR 136.3, Tab4es IA through IE). These occur w~en conclucbng Wel-weatt~r fiek:l investigatJonl
guiOelines estab4i~ ~andarcl analytical mettmcls, ~ even ~t tas~ etficult. Contingency planning
detection liners for ~1 paramet~l, and It~ vofurn~ of and exlensNe prel~arat~on, however,

filled ou~ to lt~ exlent I:x~s~ble. Labeling is best
personne~ and equo’nent. Personnel should be familiat

merkers. I! It~ck-on labe~ are used, I)~ey Ihould bewith their roles and reslx~s~l~as as �lefinecl in ~e
wataq~roof ~nd secured ~th clear tape. The ~work plan and Itm ~am leach’ an0 each crew chief
s’,hould mchcata the sampling event (e.g., sto~,rn #I),~J1oulc~ v~sit the ~tes m achran~e. A hea/U1 =,ncl sefely
~a~::m locabon or number, semple number, ~p~n should be prepared whicll iclantifles the necessary used, In~ trm parameters fo~ which the sernple is to beemergency procecluras and safely equipment. Specie/ Inalyzed. Tl~e ~nple number is Itm most importanttraining might be required, particularly if pofen~afly
I¢lent~e~, ~KI ahoulc~ be unique to eachhazerc~)us chemicals ate invoh, ed, or if confined space

entry (into manholes, for example) is required. The
Cotlaf~-tfng ~ ~I~IM Colle¢~fol~Occupational Safety and Heard~ Aclministra~on (OSHA)

sets forth requirements for wodu~ sefet~ and protec~on A cxxnprehensive data coflac~Jon wogrem wi~ bout
wt~ila conducing such ~ source and recaN~ng-water sampling can consist of �Ity-
Equipment also must be prepared in edv~nce: An

segment, ~nd saml~ing of aqualJc biola; flowinventory of all the ~ry equiDm¢~t ~t~ul(l be
rnonito~ng; anal rainfall rnonitoflng. This ~laken; all equipment to be used in l~e effort, ~dJctl ~
clesct2:~ ~e commo~ lype$ of sempling ~ for ~boats, motcxs, automo~les, and believes, should be
runoff programs.checked; field monitonng equipment should be propedy

Specific sampling logistics vary w~th the o~ of Samp6ng as part of an urban runoff control programthe program. Fo~ example. Ory-weather sampling can
primarily k’woives collec~Jng water ~mmples, pr~often be conducted Ou~ng daylJme work hours in an lt~em, and ~’anspon~ng them to a iaborgto~ w~ as liffieunhurried manner, though samp4ing must be scheduled change in ct~atacter as pos~b~e. Certain parametem.appropriately to coincide w~ diurnal, bc~l, or othe~ inclu~ng temperature, pH, and clisso~ved oxygen. ~re

R0036836



measured in me fie~d (in s~tu) because va;ues for u’~ese cont~kx:l by ftow.~ clevices, by stage heigt~
parameters can change su~stan~,y if measure<:l from monitors, or by timers, pending corW)mhens~vea sample e! water that has been Otst~rt)ecl or held for a earr~,ng of flow quahty w~h rninimaJ laLxx.
~ t~me. These parameters are usua!~/ measured
us, rig banery-bowered instruments w~ ~ ~aced Automa~ sern~ers may be used to COllect cliscrete
a~rect~y in t~e water; results are taken from a cl~g~tal or san’~les into individual beiges at predetern’~ned
anak:)g reac~Jt and values are re<:o~led in a f~eld ~tervals of time or flow rate, or to �ollect ~screte
notebook, samples end automat~ally compesite ~ (~’ec~y into

one container using a pre,-set fonnul~ The opbon of
For sernc>k~ unclergo;ng lal:)oratc~ a~a~,s~s, the using 0tscrete or compes~e saml:~ng is dictated by thevo4ume of sample requirecl by me [a~:~’ato~ S~:~ld ~e o~wes of he program and me parameters to becons~clered. Inedcl~t)on, accurate measurementof many measured. Automa~ sarnl:~ units can be eith~pollutants requires speohc sample container types, l~rChaSed, leased, or furnished as part of a contractor’s
container c~eaning or other preparatx)ns, or spa<~al,zed sere’ice.col~c~:)n techniques. N1er co~¢bon, sample
s~ould be l~aced in a coo~ w~th bagged x:e or reusable Wet-we¯her sarn~ing must be performed by two-
~oe packs. Gisss Ix~tes should pe sefxarated by p4ast~c person teams to reduce the ~ required to lampla
l:)of~es or backmg matenal to prevent breakage �~nng eact~ station and for safety reasons. Typically, one team
uans~:x~ to me laborato~,. Documentat~n of anah/t~.al can saml~e at least two ml~:)ns if me sta~k)ns are In
me~’x)Os, vokJmerequ~reme~ts.conmners.pmse~vat~,es, c~se proximity. Because of me typical rapk:llty of
and maximum Ix)k~ng t~mes is proviOed in me fecleral rainfall-runoff responses, however, me area hat can be
mgulet~ons (40 CFR 136.3, Tal:~e ,), and Oetai~ecl in Covered is lln’,ted. One team ¯emir tyl)IC~ly ~is
such~tau Sta~a,’o’~eUX~s(APHA, 1992). semp~ bottles while me other’ IC)erfonns flow

measurements and reco~da releva.t informa~on in ¯
Saml:~ng for water chemisuy can Involve a nurn~ of held book, inc~uckng station number, brae, date,
approaches. The ~;owing lernVno4ogy is mferred Io: co~i~ons (e.g., rain intensny. ~ intens~
¯ Gra~ eamp~. Saml:~es collected manually and �~rect~on), and omer observations, such as ~ sheens,

¯ DVscmle eamp/e: Individual seml:~s collected at Prope~ characterization of ud)an run~, elthe( by
~ bmea collected menua~ or automat~’..ally, manual or automated san’~ing, m:luJrea perkx:llc

¯ ~ eanV)/~ Saml:~S combined based on a "hrst flush." when rainfall f~s~ washes accumulated
predetermined fon’nula invoMng ftow we~ghl)ng. ~ contaminants from he surface of me watershed and
interv~, or othar lpf)roac~ pollutant conce~a~ons Ire hQhesf, and should

" Au~m~at~c sarnP~e: Sanq)lae collacl°d using an contmue mr°ugh me durat" of me ralnta’ --
automated sampling clevk~. Storm water pollutant Joac~mge can hen be

Grab sern~ usually are analyzed k’x:rNk~ally to course of me storm, o( by creabng a flow-weighted
characterize conditions 8t Ihe I)me of sampling. Maw composite based on If)e mlabv~ flew rate (or other’per¯meters, such as nutrients and me~ats, may be8ppropriato parametor) associated w~ each ssmple
co~Ix~ted, ~ attention mus~ t)o pe~ ~ pmse~at~v~~akon. Flow measurement rne(tx)ds 8nd an eXaml~ of
require~le6’lLs. Jf Sa~l~ing pr~oo:)~ ~ ~ prO~7.Sm flOW-Weight co¯posited dam 8m �[~:us,~d lator in
ob~ec’oves are satisfied. COnlpos~es fl~’Os~nt ¯ ChaptM.

mOucm~ me number of san1:)~es subrrUlled for anah/s~. Rece/ving-Water Sampling. San!:~mg of ~
Ot~’)er analyses, |nc~ucling bacte~a, oil and grease, and waters to proviOe bac~Found water quaJity data and io

a sueam to a full-scale ocea,.x~raph~ inves~f~n ofO~l)an Runoff Setup#rig. During w~-weather
a harbor using a s~za~e vessel and con~derablesaml:)~ing, water san~ea may be taken manually or by Iogist~..~ The important co~,~lerat~)ns are to sample

automabc sampk~’s installed ¯t me san’~ding s~te the Parameters of concern using Wopm" ¯atoning

k~"ta]led in manholes to sample slon~ water or 1981; ~ 1992). Further rM~’encel Ire cited
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~ turbulence. Io Ivold Ildal or backwwet effects Utl!
I~Jnfal vlnabo~4 w~l~in a storm event carl be ~would interfere w~l~ fk~w pa.ems, and Io allo~ aOequ~ta
tn~n su~ da~a. One type of con~~ng gags

braes a ~t~:)rate<l bucket is filled and lubsequMil~t

Rainfall data are necessary to estimate lhe amount of recon:l rainfall amounts.

pred~--t runoff volumes and preO~cl responses to aventa
from Ihe immed,ate shielding effects of Irees orof cl~erent magnitudes. Existing long.term rainfall data
I~k:l.’x3s. Ground installabons are preferable Ofmight be available near the area from ~. network 04
vandam’n, no(. sign~ant proUem). Roof Installa~nsgages (x)erated by the National Oceanic and
are ano~er option, and public buildings, such as police,Atmos!:)heric Administration. Because of lhe variability
hre, or put)iic works buildings, are often used. Thein the possil~e distrit)u~on 04 ra,nfall ov~ a relatNely
instaltatx)n should be in an unobsbuc.tad area ofsmall area, a network of rain gages might be necessan/
ground or roof.Io support these ot)~ctives. The number 04 gages

required dapencls o~ ~e size 04 me l~ogram, the area,
COSt Estimating for Data Collectiontopography, season, and tyl:)K:al characteristics 04 local
Prograrnlrainfall events. Available resources for rainfall

monito,ing sr, oulcl be concenlrated in critical areas State and federal funding for ud)an runoff conln)l
under investigation. Guidance in daterrnining rain-gaga programs lypicalh/ is limited; ~ burden of financing
network density is available (U.S. EPA, 1976). l)’~ese eftons therefore falls on a municipality. As

data cx~lection l~ogram is being dav~, lhe cost 04
gages, which measure total rainfall, and cor, t,nuous- should be p,’epared for t)"te entire program, Including

clurat~ of l~e evenL The laner type is more das~rable an~ laboratones. If funding lavMI Ire
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This informalX)n can be used to Idon~y po~al comi~ehens~e study of storm wate~ tuna# from
Sources. Prot)lem sources can also be X:lenbf~:l based res~’~tial, commercial, and li~t indusmal areas
on resource conOd~o~s, such ¯s e~tro~,aborz o~ ¯ l~ro~ghout ~e Un~lecl States. It contains a lar,je data
water body rasu~ng h’om exces~ve nutrients, or base of pollutant concentrabons and loads measured
ck:)sures of s~ellfish beds because of h~gh levels of O~Jnng various storm events (U.S. EPA. 1983a).baclena. In ad0,tK)n, sad,merits from aquatic systems ~,ata bases of storm water I:)o~lu~n! concentrabons and
and storm sewers can provK~e useful info~mabon Ior toads include Dnver and Tasker (1990); Tasker and
k:len~fy~ng potemlal sources (U.S. EPA. 1991&). I~ver (1988); and U.S. EPA. 1974, 1977.1962~ 1990.

Pollutant Source Flow and Load Estimation Fo~ examine, s~nca the NURP data am based largely
Computer modeling is valuab;e in quant~ying the rows o~ areas without saint¯n/ wast~ or industna/ waste
and loads of pollubon sources needed fo( IX~lut~:>~ ~uences, ltmy might no( be ref:x’ele~tatNe of
source assessments. Models can be used to esbm.ate kx:at~:)n bei~ studied.
~ource strengths as well as to evaluate I~e These types of data can be ape)lied to K~Jrca load
effectrveness of I:xoposed correctNe measure~ or est~mabo~ techniques ~uch ¯s the �onsta~
BIVlP$. Models available far urban runoff assessments co¢~e~tmlK:xl or unit load method. For ex~. Ta~tavary wKle~y in comp~jly, ranging from a~ml:~ 6-3 ¢xese~ts median and mean values of event meanastimaSo~ technKlues to sof)hist~cated and expensNe co~’K:e~trat~o~s (EMC$) darived h’om urban runoff h’omcomputer models. The Io,owmg chscuss~on highl~gt~ts ¯ EPAs NURP study (U.S. EPA, 1983a). Tyl:~cal
number of commonly used methods, tocus~ng o~ ol concemraSons of various pollutants loutKI in ramtal.

u~oan env.~onmem, informabo~ on uman and e~ent are presented in Table 6-4.
non-urban mod~s is ¯vadabte horn I~terature (U.S. EPA, afo~emenboned caubona, ~ value~ can be198To.1991b; N~x. 1991; Watesh. 1989) ¯nd h~m

fvs~-cutest~mate$ofpollutantloadinga. Becau~eoflleagencms that sponsor the models. Methods of utt)an ~ vana~lity of urban runoff data,

constant concentrabon or umt load es~mate~. I~s or other melttoda.
wehminary so’eening procedure, stat~lbcaJ mmhod,

�~n be u~ecl to asbmate pottutent aourca k:~ls, can be

~ and s~zes of L=nd uses in t~e watershed. Constant ~ <szy~on ~ a 1o
esbrnates to caJcumte runoff loads or can be us~ in Ow,vc~ o~en 4emmd, toO4. IS 7"~hydrologic models to calculate brae variable flows ~ Tom p~q~oru~ toO4. O.al O.S7loads. The constant concentrabon or unit load method
is oasy to us~, ano can be helpful As I f~st-cl,~ ost~met~ SoM~ ~ n~L 0.12 o.13
to ~dent~fY whK:h areas w~thin a watershed contribute the ’ro~ R~,hl mmgen, m~1. 1.~0
largest pollutant loads. Wet-weather and d~,weathet N~n~ w~l ~ NU~g~n, m~. ~.11 ~.~’l t~ ~condibons can also be evaluated sqMrat~y, to
determine the rat¯bye co~Vibubons of pollutants duhng ~ ~. ~L ~ ~ t~ 4~
these weather geho~s. This method can be fac~li~ted ~ ~L ~ ~44 ~as
using a GIS with informat~o~ such Is w~t- Ind ~ ~ ~ mo

EPA’s NatJonw~i~ ~ft~n Run~ll i~mm (NURP), n~:~:x:~nt ,~>ufc~s in ¯ watoi~h~L To oo3inlolo
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resources can incAx~e water quality as well as aquatx: necessary to s~sta~ these uses end ~
ida, r,~l~rne~t, anO ot~,,r character~st~s of t~e water groutS-water quahty.
boO,as. Metho<ls to perform res~jrce assessments can
range fro~ evaluation of water quality data a,’xI The interpretatK)n O4 sediment chernistp/results is not
COmpariSon w~ criteria, to mal1"mmatP...al modeling of straightforward. A num~:)er of approaches have been
receNing waters. Trmse metr,,<x~ are clescribed further used to evaluate the degree of corttamination in
in th~s sectx~, secliments (Maugt~an. 1993). Many O4 these approaches

have been cleve|ol~e~l to detetmele impacts associated
Basic Data EvaluMJon ~th clre<~j~ng ac~rv,t~es (U.S. EPA and U.S. ACOE,

1991). EPA is (:levelo~ng cnteris lot sediment similar to
Ud:)an n~off Woblems can be identif~:l by evaluatzng those for water quality for certain Orphic oompoundl
available and newty co~lected clara. Evaluabon of (U.S. EPA, 1988c). An iml:x)rtard factor affecting the
available data is corK:hJcted w~th numerous tools, 0evetopment of t~ese criteria is lhe bloavailab~lity Or
Inclu0,ng spreaOsl’~ets, database manaqement toxicity risk to aquabc o~’ganisms due to a contaminant
systems, GI$, stabsbcal analysis (cJescnbed in Chapter in uncl~stutt>ed sedzment. S,~ce l~is bioavaJlabtlify is
5), and mathemabcal moOels ((lescrd:)e<:l in this influenced by the physP...al end chemlca~ nature o4
chap(m). The Oata are comparecl to accef)teble sell, merit, toxic effects which might be seen It low
resource cntena to 0elerm~e the ex~stonce ~ severity concentratK>ne in some eecl~rnent lypel might not be
O4 prot~n~, ev~lent in otters.
A useful measure of the condition of ¯ s~oecific water To take the variab~lily due to sediment

, resource is coml~anng ~ts water quahty, se0iment, or into account, contarr~nant concentrat~nl
bK)tog~,al data w~th state water qualdy standards or EPA nom~hzed ~rough equiiibr,jm partitioning ~
water quality crzter~a. State water quality standards particulate and Iqux~ (pore water) I~azel, liter which
define the qual,ty of water that supports a parbcular EPA water quality cntoria are used to m

i 0es~gneted use. EPApul:H~shes water quality cntena b’lat environmental or human healltl risks. FtJzlhM
cx~sts o/ soenbf~c information regarding the 0evelol)ment of segment cnte~a for inorgank~, such as
OorK:entrabons O4 s~oecd~c chem~.ais in water It~at metals, is ent~c~oated. Unbl sediment criteda
protect speoes against ao~rrse acute (short-term) f~alized, much of the evaluabon of sediment chemil~’y

""~’ effects on ~s~tNe aqualX: organisms, chronic ¢late is ac~shed on ¯ tl~atJve basis by
, (Iong-te~xn) effects on a(:luat)c Organisms, and effects on I~e results from upstream and downstream Itatk:nl to

human health h’om 0nnk~ng water an0 eating fish (U.S. determine if elevated levels of contaminants exist, or by
EPA, 1986). These c~itena, often based on results ~ companng results to o~er areas where data am
toxicity tos~ng of sen~tNe speoes, are interK~d to be ~vailable.
protecwe of all s4)ecies. Section 304(a)(1 ) O4 Ihe Clean
Water Act requ|rex EPA to publish and pehodicalty

biological community str’ucture. Specific parameterlulXlate Iflese criteria.
’ consiOer inc~u~le ~ relabve abundance O4 po~lul~n-

The Safe Drinking Water At1 c4 1974, established to toterant and po~lul~on-sensitNe species as w~l as
protect I;XJbtic dnt~’~g-water sul~ms, requires EPA to common indices including, but no( limitlKI
publish maximum conterr.nant level goals (MCLGs), Shannon-Weber (~Nersity, Simpson’$ dominance, and
which Me nor~-e~forcea~e levels at which ~ere are no evenness (Pieiou, 1975) as discussed in Chapter $.
known or anlx:~l:)ated health effects, end maximum Various types of b~ological criteria or indmas
contaminant leve~s (MCLs), which are enforceable available from ~ kterature and can be used lot
leve~s, based on best tect.~ology, l~eatment techniques, cornl~rab, ve purposes. An example of Ihe use of
and other factors mc~u~leng COSL Up<:lates to fe0eraJ bioo-ite~a to evaluate data is It~ State of Ohio ~
cntena are announced in Federal Registe~ nobcas, itK:lex, which has been used to assess b’le cond~on of

ltm biota of rfvers and streams since 1978 (U.S. EPA.
surfaca water I:Kx:ims into use categories, establish 1991e).Ohio’suseolbiocriteriaisdeso’~xx:linlhecl~e
inst]’eam levels necessary to support these uses, and study at I~e end of Ibis chapter.
define polic|es regar~ng the protection and

Recelvln~Wal~r Modelingenhancement of these water resources. EPA can
e~ablishwaterquaJitysterx::lards(4OCFR 131) for toxic Reoeiving-water models am used to assess
pollutants in states and temtones that have not fully conditions and to simulate future condilk:x~ of ¯ wal~’
aclopted their own standarcls. In ad<:l~tK~, many states resource uncler various pollubon prm~nlk~l end contrl~
have g|’ounO-water stan~arcls that (:lesignate uses for scenarios. They can also be used to assess the impact
various ground waters, and water quality levels of aftematJve B~Ps (Chapter 8). These models ~
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parameters, and values of parameters ~ound in ~ su~ as �lesc~ms ofInera~ure. The ~ of company of l~e rec~v,~-water ~’anspcxt processes ancl Uansforma~:x~ processes.model ct~,en shoulcI parallel b’~a! of U’m mod~ used to Model pred.’boris ~ chernK;aJ exposure,
~L~SeSS un:~n runoff flows and Ioaas. Some commonly cons,sbng c~ tong-term Ch~on,c. 24-hour acute, andused r~:~ng water models ~ ~ Enhanced 9G-hour acule conce~trahor~ fa!e, cons~sbng ofStream Wate~ Quahfy Mode~ (QUAKE), 1)~ Water ckstnbutK)n of chern~4~ls m ~ system and the relabve
Oua~ Analys~s SimuiatK)n Program (WASP4), and the don~nance of each transport
Exposure Anah/s~s Moclelin9 System !t (EXAMSII), as process; and persiste~’~e, Ihe brae required for effectJ~
summarzzed in Table 6-7 an~l Oes~Oed m more detail pur~f)catior) of the Sys~rn orzCe ~ Ioeding has endedbelow. In aclcht~on, HSPF, (hs~’ussed ll:)ove, has a

(U.S. EPA, undated).receiving-water n’Kx~l component. These models,
along w~th the SWMM model, Ire available from Model Se4ectk~EPA’s Cenler f~, Exposure Assessment Modeling,

assessments (or of urban n~’x)ff rnoclets for pollutantOUAL2E can be used either =,~ a steacly-state or source assessments)Oecends on oons~lerabons ~uchquas~/nam~ rnod~ to wmuiate cx)nOrtx:x~s of rivers as available inl:)ul data. protec~ mqu,’ements, I::)udget
¯ w~l~ mu~l:z4e heao’waters, waste Ok~:t~w’i)es. lnt)utanes, constraints, and user pre~erenca and familiarity. Itw~Dx~rawals, Oarns, and incrernenla~ ~flows and sometimes useful to chooseoutflows. The mo<:lei can ~l~dale 1.5 water’ qualdy

modelat f~rsltok:ler~bfyma/o~po~lutant,.npact~orloadl
oxyge~ aernand. I~mparature, nn~:~enandphosphoru$ irnp~mented. A more complex n’Kx~ can then be

and co~lser~at~ve constituents (U.S. EPA. 1987c). pollutants and
QUAL2E-UNCAS is an enhencemen! to QUAL2E w~ich measures are required. S~ca mo0ei simufatJons can

effects of mo0m sens~tWitm and uf~ena~n ~ data measures (and I~u$, in ~iocabng of linked funding), theon model forecasts (U.S. EPA, 1967c). Three lypes of user should haw exper~’~:e ~ ltze model to enlunl
unoertainfy analyses are availal~e: sens~wdy analysis, l~at the rnoclel preO,ctx~’~s are cx)rrect An undem~andln~

l~at contn~ne the most to the rnod~’$ uncertainty and
l~e level of risk associated w~th moc~ ~s. BoU~ In 1976, EPA oom~led ¯ ist of quealio~ ~nd f~lom
OUAL2E ~ OUAL2E-UNCAS am supported by EPA that shou~ be cons~,ed wt~en se~ectzng ¯ moclel (U.$.
end zu~ well ckx:umented. EPA, 19760). These cons~bons, wh~h can t)e u~mcl

to select miner urpan runoe or rec~v,~ water rnode~The mocleling framewod( oF WASP4 Ixovides ¯ are presented

one, two, ¯nd ~ dimensions, w~ic~ can be used to To determine whether ¯
sk’nu[ate contaminant fate in surlaca watt. WASP4 is used, one co~Icl ~ l~e following iseuea:
stnx:tured to ¯,ow the easy substitut~n of User-written I. What is the prot)k~ to be
subro~nes into l~e rnocled. Thus, ¯ range of water
qu~W problems can be simulated by WASP4 using 2. What tomporal msc~tion is recluim<)’? Depanding on

oxygen, nutrients and eutmphx:abon, baclehal 3. Is a moc~ neadecf? If so, ~ approech is necassa~
conla~nation, and toxic chen’~aJs in I)~ sediment ~ (e.g., computer program, hand cak:ulat~ons)? Wouldan~ in I~e overtying waters. In a(Miti<~, WASP4 can be ¯ gross assessment of relat~,e loads and impect~bnkecl to other models, such as DYNHYDS, I sirn~e on water quality suffice?

unsteady flows, a._n~ Ihe Food Chain Moo~, which 4. What input, calibrabon, and verification data are
~ pollutant u~take and distnbul)on throughout an ¯vailable? The n’K)ae~
aquatic food chain (U.S. EPA. undalecl). ¯nd verified, and ¯dequate inpul data must be

EXAMS11 perlon~ evaluabons and error analyses of run,Is for clata co~cbon are no~ provided, the usetr~e fate of synthebc organic chermcals based on of a comphca!ecl rnodet could be n,ded out.
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¯ I:~cent o~her dip~er¯n and n~-e~sect corrTx)silk)n "r
¯ Percent tolerant otgartLsml
¯ ToW number of qua;hat~ EPT tax¯ (EPT ,, E~e~a (maynies), /=kx:oplwa (~).

Tno’q:~era
The rabng invofves gN~ng 6 ~ to ~as of exceptional quality. 4 points ~ those ~ ~:)ical

,~/goo~l �ornrnund)es, 2 Ix)~nts for slightly ¯flecle~ communibes, and 0 points for highly ¯flecle~;
�on’m~n~es. As shown in F,~re 6-3, plots have been developed to Uetermine the range of values for
eact~ mewc. Fo~ example, ¯ Sl)’sam sample that has a 0rainape ¯re¯ of 100 square miles ¯nd ¯ total of
30 tax¯ wo~ld rece~,e ¯ rabng of 4. A mr~lar ¯naly~s is performed fo~ each rnethc ¯nd the 10 vaJues
are s~Jmmed to obtain the final tCI value. This value, whK:h ranges from 0 to 60, represents the hea~
of the water body w~ respect to t~e invertebrate community. Ranges of ICI values ¯rid It~ir raspect~,~
qua~tatrv~ assessments are ~ in Tat)l¯ 6-14.

e¯ ’
- 1

¯|

-
0 08¯                                        ¯

’ ¯
°oo o: o¯ F¯

- ~. °o ooO ¯°

’= f I I           o
to Ioo 1.ooo 10000

All el~ ~0-00 ~ 1~ 2-12 0

Example of Biocriterla Implementation
Taken from the upp~ Hocking RNe, in Ohio, the calculit~n of IBi values fo~ fish haJ~at at two ~
ever heaclwater st¯hoes are ~ in Table 6-15. In ~J.s example, ~ fish habitat It Slabon 2 is
s~jr~canUy better man at Star)on I. As inclicate~ l:)y Table 6-12, t)~e index for Station I (14) rinks It Is
very poor for ~ habitat, wf~e tr~e rating for Station 2 (34) ranks it as fair for fish habitat. In on:ler to
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T~:M 7-I lists ¢xx’~ used urban runoff and CSO
undemanding ~he BMP’s effectiveness and ~:~pi~bili~yBMPs baseO on ~e categories l:XOv~ed. The next
Io lhe l:xog~n area’s problems is crucial.

remainOer of t~e ct~apter then g~ves a I:xief overview of For Ibis ~scussion, ltm BMPs are d~’ided into lwo
some of the rno~ in’~:Kxtan! characteristk::s of Ihese general categones: nonstructural and sln.,ctur~.
BMPs. including ~ tYPes of Pollutants controlled, ltw No~stz’ucluraJ BMPs--which kl~ude regulator/
pollution removal rnect~an~stns empty, limitations o~ practices, suct~ as tt~ose lhat limit inlpe~iou$ area or
I~eir use, maintenance requ~,ement$, and 9enera~ protect natural resources, and sou~ �Onlrol$, such as

typically unpiemented ~roughout an entire communily,
Best Management Practice Screening walershed, or special area. While ItnJclural BMP$, such

as Oetent~on po~ls or infiltration practices, may beThe goal of BMP screening is to reduce Itm
de.~gnecl to ack:lress r,C~cific pollutants from known

for hnal ~eleclzon. Because this step is an In, hal
area. In adO~bon, structural BMPs can be required Inscreening, melJ’K)Os used am generally quaJitatw~ ~nd
new �:le~ts or redevelopment.require P~ofes.r~:x~l NOgme~L Wh~le extensive

knowle~ about sl>eofic design criteria is not C°mpmhen’~vepiansaddresslngu~oanrunoffl:K~tutk)n
necessary llt U~s s~age in the screening process, prevent~:)n anO control reh/on both no, structural and
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proOlems in Imall watershe(:ts n’~j~t ~ to focus on
¯¯ tructural Prac~ces, u~an ~ lx~ut~o~ Prevention Public or rnunio~a/acc~tance: Implementing certain

practices couk:l be chff,cull because of resistance fromand control I~o~’¯ms Sho~k:l ,~:~uOe ~ml:~ementation of
the public or an revolved municipal agency. Thesenonstruclural its Well ¯s structural CO~ttrol ¯Pl)rcaches.
practices can be ehrranated from the list.Meltx)0s fo~ screening bo~ n<mso’uclu~¯l an0 structural

practices are outlineo bellow.                       ¯ Technical leasit~’lil~. The municipal BMPs that require
large expend,lures and extensive efforts might not be

Nonstructural Practices suitable far small munich)el¯has ~ lack the required
Since the number of pr~l,.al nonslnJctural BMPs to be resources.
implemented ts ve~ large, m,t~al screen~g is useful A~lclitional screeningbefore the final selectK~ Process. The regulatory and shown in the Santa P.Jara Valley case 8tuo~ysource control BMP Oescrq~tK)ns capita,nell later in this of Chapter 8.
chapter focus on the most �ommonly Jrr~lemented

Ar~oth~, method of ¯meaning involves use of ¯Practces; other, le~ commonly used Practices,
comparativ¯ summery matrix. Figure 7-1 shows anhowever, also Couk:l be corts~e~ed. In turK)n, each
example of such ¯ matrix that can be ~sed to 8croonpractice (e.g.. sohd waste mar~;le,’ne~t) can be dNiOed
nonstructural control Wact~ces. Though developedinto numerous ¯u~ (e.g.. maJ~al;lement of leaf
8creening nonstru~ural control f:)racbce9 in coastalIille~. rubbish, garbage, and law~ C~,l:Ongs). An urban
areas, this matrix i~ at least in part 8l~licable to inland~ management Plan lot ~ Santa ~ara Valley, lot
areas as well. In t~s matrix, various regulatory andexample, Rle~tihed more ~ 100 sel~rate I)otantial
source control PraclJces are listed and their abilities tononsttuctural BMPI used II’~ro~,~l’x)ut the counlry
meet vanous �~te~a am compared. The criteria listed(Wo"x~am.C~Oe ~nts, 1989). Municipalities,
include ¯blity toII~emfom, have to screen regulatory and source control
nut, ants and mme~ts, maintenance requirements,BMPs based on may rw~cular wate~3h~. The Santa
ler~tev~, cx~mnJ~Yacceptance, seconda~enWomun~Clara Valley Program and I~e aMP 8~oening and
impacts, costs. ¯nO s~te requirements. Other creed¯ eraaslecbon method era O~’ussed Jn tho case study st the
also tasted, some of w~ich ¯re al:~Oticable only in coastal
areas. For each prac’oceOne ~:menlng melhod Invoh~s ~ scmenlng of effoctwene~_s is ind<:Bted: solid clrck~ Indlcale high

al:~ie...~ilily Io the �on~bon$ in ~ wsWshed. The type of matrix can provide ¯ be¯is
¯:mening cater¯a, wh~31 ~m qDec~c to the w~tershed ~sessment of l)r&ctx:x~ and their

so~ce con~ W~c~css are Oss,~ted to ¯cl~rass

Ihat ~ screened I~ of conuois inc~des Wactices specific anti have rna~ mslnctions on their use than
clesigned to ¯ddress O~e Po,qutants of pdmary

nonstructurai pt’aclK:es. It~ init~ screening Itap lot

l:x’avlde sufficient Po~u~ant remora/, nonsvuctural practices. Table 7-2 outlines some of the
more important cinema 1o~ the somening of etn~ctuml¯ Existing government s=rlx:lt,=~. Some praclJces
BMPs, including ltmir lypicaJ Pollutant removalimplemented throughout lhe country require ¯
efficiencles, land r~:luirernents’ the drainage area Ihat

specific government slz~cture. Fo~ example, while ¯
each BMP can effeCtNely Imat, the 0esk-~l solstrong courtly government might be important for
conditions, an¢l ~ desired grouncl-water elevation. By

county governments can vary h~:)m one section of the
data collection and ¯na~sLs and Wob~m idenl~calioncountry to ~. p~ requiring ¯pacific
and ranl0ng, the Wogram team can nanow the ~ ofgovernment structu~s tha! 0o not ex=s~ in ~e area
BMPs to be further assessed inof ooncom ttmmfo~ could be e~minated from the lisL

Lega/ au~. Fo~ regulatory oontrols to be The initial some~ing criteria
effective, the legaJ ¯ut~x~ to practices include the fo~owing:imp~m~t and enforceItm regulations mus~ exist. If rr~nK~pal boards and

¯ Pollutant removal: The municipalityofficials lack this ¯uthonty, they could be required to that BMPs selected a<~lress me phm~y Pollutants ofo0tain it through lOCal ect~on,
concern to ~ level of remove¯ deeired.
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Best Management Practlce Descriptions ¯ Open s~ace.. By maintaining specified ~eels of open
space on a clevek:~:~nenl s~te, the total area ofThis seclX)n provKJes ¯ I:xief overview of ~ BMP$
imperious surface Ls reduced and infi~’atX)n ofO~scussed, base<l o~ the catego~ms presented ~ Table
precipitat~n is ino’eased. This leads 1o decreases7-1. Aclchl~onal references shouk:f be Consulled before
total Po~lutanl d~scharge and polenbal downstreamsaiec~ng, (les~gn,ng, and implementing BMPs (see
erosion by re(Jucmg lolal and pelk nmot, f Ilowl.Appencl~x A). Appen(~x B I~ts wiclely available and

helpful clocuments that p’ovK~e ~ detailed
¯ Postdeveloprnent flow Control: ~ developmentinformation on 0esigning. constructing, and maintaining regulations require that peak ~ oondilX~s from

u~oan runoff an~ CSO BMPs. There are ~, hos! of other a ~te be calculated before and Iflei’ �onstrucbon.
BMPs tha! aU(Jress specifK: pollution sources, such B$ These requireme~Is specify Ulal conditK)ns after
lenclf~lls, induslnal s~tes, salt storage tacilitie$, marinas, consVuclK)n must reflect �onditions befo~
anti numerous others. As menbonecl earlier, agricullural construclK)rl. This control is typically accomplished
BMP$ are not O~scussecl in depth in IJli$ hancl~ook, through Irm use of cletention facilitms, which can

Urban Runoff Control Practice# decreasing downstream erosion Wobleml. The~e
regulatK)n$ Ipeoty me clesired outcome;This ~ection ~clresses regulatory controls, ~ource
apl~roach tc~ ensuring II~at oulcome, however,controls, and several types of commonly use(J $Vuctursi

¯ Runoff rectwpe: Regularxm$ may specify emt mo~mRegu~ory ConVl~ water runoff be recharged on site. Such regulalton~
Lk1:~niz~tion increases !~ amount of knpervlou$ land

clevetopmenl-mOtx:ed hydrolo~ chang~¯rea, wllich in lure increases 8~orm witei" runoff w~th itl
poihJtant I~8ns~IOrL By directly promobng infilll~lk)tl,¯ SSOCISIecI I)O~IUIS/IL~ (see Chal:)le� I). MurtJc~::~lil~e8
IDo~k II1�1 ~ runol~ ra~i)$ can be ~

by implemenbng regulator/�ontrots Io lim~ Ihe amount
re(~x~ed. Such runoff r~ also rn~ helpof lmper, nous area and Io I)fo(e(~ valuable r~ource~,
m~ntain ~uff*c:~J ~

Quantity of runoff as we~l as i~s potlubo~ load. Regulalory Sol/da ~onb’m/. Flegulal~:~ ackiresslng solids

and afle~ cons’eucbon, sinoe such aclh,~y has been

w~ather. Yet while oomrnunibes have requirements k)r

can ~x~nth~ute ~:~K~s ioac~ngs, regulalon/requimment~
can cover various M~es of industrial and convnerc~

controls, reduce ~ leve~ of irnl)en~ous area, require
the preservabon of naturaJ features, ~Juce erosion, o~

Of/~r Po/lulYon ConiC-o/. Land development increasesrequire o~,her important Pracbces. The majo~ aspects of
the concentrations of nu~lents, palJlogens, oxygenstorm water prevenbon anti control--including runoff
demanding substances, ~xk: contaminants, andquantdy control, sotk:ls control, and other poflubon
in storm water runoff. Development regulaM:ms,control--are illustrated in the case stu~ at the end of
Iherefore, can be use~ to address some of ~

Aus’dn. Texas.
of special requirements for limiting nulTient expofi in

Runoff Ouanttty Control Regula~ns aO~ressing spec~ protect,on (Jis~z~cts o~ setrm9 pedormancerunoff quantily control can be used to reduce l~e stanberOs for known prob~n pogutan~
effects of ian~ bevelopment on watershed hyOrology.

While many of U’m regulatory controle ot4~med in INs
se,~on are use~ by rnunk:~pal~es, few communities
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¯ Ausbn, TX: Com~ehensNe Watersheds Ordnance,
O’.’;~’harges I~m It)e storm drainage sysl~n (U,~. EPA.1966; Urban Watersheds Orcbnance. 1991 (se~ ~

case stuo’y at the end of tt, s chapter). 19"JJa).
¯ B~rrr~ngham, AL" Proposed Watershe<j Pro~ I::)rY’~’~a~t~e~ d~:t~ges, suoh as from ~ ~,~ewat~

Orcknance. O~s~’harges to ~ storm drainage system, c~,* cause
so~us water resource �legraclabon. The¯ State of Maryland: Mocled Stormwat~ Management &~f~tary wastes increases Ihe ccxlc:en~,ms

v,,;t~,, runoff. Ino’us~al wastes can be Nghly vet~d:~e but¯ State of V~sco~sin: Model Constructk:xl Site Eros..,o~
ca~ su~stant]al;y increase the conol’WllX)ns 64 heavyCon~.o; Ordnance. 1987.
r~’~,*~s and outer related poflutams in mrloff (ULand Acquisition. To wotect valuable resources horn

Ihe effe~s of cJ~vek3p,-ne~, rrlur~:~Oalil~ can ~
Ul~quff’X:q’tzed ~ ~ COrlrteC~:l~land w~zhm tt~ watershe<J 1o conb-o~ land Ueve~o~nent.
sYstt, nls can exist for many reasons. In I~,~ pas~.Mun~c~oaht~es can acquire land to COnvert tO Parks 0~ to
Co~ze~-t~. ~ beNveen lan~aw sem.j~ ar.tJ r, Jon’nmaintain as open space; ~s aPlxoach, however, can

be very expensive. O~a.~s CoukJ have been t~ls~alled to ~
ot th~ sew~" system and I~’evo~t backu~ of

sa.~tary sewers .or convnan:iaJ and thclus(~lal IlootSo~ce co41trols Inclu<:le the nonsb’uclu~al P~acbces
¢kll,n~ ~lso ~ ,~ tO reOuc0 the availabddy of pOllutants, Many
C~o4s-cOnne~X)~ls Are commo~ M filler’S)elm, s.. of these wacl~.es tie 0Jrectly into EPA’s PoUut~x~
ha~ unOergo~ sewer segerabon. DunngPmvenl)c~ svategy O~scussed in Ctmpter 2. wf’K~
¯ new PC)e system is ofte~ construc~d Io w;/ as ¯Iocuses on Wevenbng pO4lubon Sources ~orn

~ sy~em rathe~ than o~ treatmenL Some of t~etwang
let~ate iarutary sewer, ~nd the okl ooffd)in~J

mo~ ,s convened to operate ea ¯ ~c)atal~ stormoommo~ ;xact~es used by mufK:q)aimos Itv, o~OtK~t

¯ ~ k~ent~.atkx~ 8~J removal co~ned sewe~ n~st be I~gged and

¯ inOusu~aVcommerc~l nmoft �onlml n~s.~KI Ounng the reconnecbon. In aOcle)o~, a4 new

k>.~te. Mur,cq:,a;,Ues, however, can ¢leve~

ui:~ted drainage system maps. �onducting dry-
W~in the NPDES sto~n water regulations, EPA ha.5

0t.5,.’~rges. in some instances, ~

m,~ht not be ¯ IXdlution �oncern. If

,. areas. For e~ample, a study of the sto~n drainage
kx:,itg the s~rce of me PO4lutanls.~ system in the Hun’d:)er River Yrdtershed in To,~nto

inO~cated that alx~ut 10 percent of the outfa,s fr~.n
L°~’~nO cn:)ss-<~nnec~ons to storm drainage S/stemsthe system ha~ dry-weather fk)ws consid~.ed to be
~s s, mdar to con<:lucbng ~ infiro’alX)n and ~ (i/l)~ mgnif~cant Po~tant sources. This stuo~/ found ~at
Sa.dary sewe~eva]uat~on survey (S.~ES)mote than .50 percent of the annual O~s<:~ar~es of
Its! many munic~al~bes re~J~arfy conducl.water vo~Jrne, total suspended so~icls, cl~;o~:i~s, and
mv~.~t~at~na can be done ~ ~ visualbacte~a from the monitored in<:lustnal, re,s~le~l~J anti
l’~’~:honS, dye msbr~, or "iV in~, Once~ areas were associated w, th ory-vv~ab-~t
k~,~h.~.1, c~ss~ mus~ be mmov~:f 6~) that
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~:lustnal and sanitary wastes are discharged to ¯
On large constmctX)n s~tes w~ extensNe gredP,; andmun~oal se’w~age system. Routine 0rain¯g¯ system
vege:at~o~ removal, structural erosk~n control ~~ stx)ulO conbnue m o~er to avoid proOk~lls ¯r~ required. During co~s~JctJon act~t~e$, ta~..~atyIrom ~ ~s-conn~ fn~ new Oevelopme~
ben’ns o~ we~rs can ~ven runoff away from

Deta~k~ infotma~x~n is ava;lable in an EPA guidance areas of the site. Runoffd~vers~onors~oc)e mod.-~r~oqs
~X~mt en~.,e~ lnves~jat~n ofln,Xol~ate P~u~on staid be incoqxxated into the final sde design; ~r~g
Entries ~n~o ~’o~rn Drainage Systems (U.S. EPA, cons~Jct~on, these dNersion sUuctums ~ be
1993a). p~ote~’~ed t:)y crus~ed =one or bli.-dr~ts to

have been c~= ,n numerous wate~ quaJ~y a~ts S~nce const~ site run¯If �onlains ~ ~ of
as a mator source of sediment to surface waters, sus;:>enOed sol,d¯, temporary s~tJctureslt~at fiRero~
Ounng �~s~’uctK)n. natural vegeta~on is removed se,".,e out solids should be in�oqx)rated into ~e Me.
from a s~te. exl:)os~ng t~e toOso~l. If the soll remains $~aw bales, s~lt fences, Oewatering hlte~ and
bare and exlx)se0 for ex~encled penoos, rainfall can se~rne~tat~n basins are often used to convo~
cause eroso~ and t~ansport ~ ml to nearby water Straw bales can be placed across a sloped m to
bo0~es. Attar t~e so,I enters a water boOy. decreases in intercept runoff front ttte slope ¯nd trap 141~dirne~ They
water ve~ooty cause the sus~nded solids to setlle out can also be used ¯ro~nd storm water inlets ~ (:atch
o~ the water column and accumulate as sediment on ba,~ns to reduce the Iransport of sediment to
the botlom of ~ water boo~y. This sediment can ¢kamage systems. In ¯dOition, straw bales ¢m~ be
whoop, benthic o~anisrns and cany I~lutants, such PlaceO at k’ltervals along long sJopes to mdu~
Is petroleum Woclucts and metals. Construction- vmoc~ty to control erosion. Straw bales nee~ Io be
InOuceo aros~on ~J’~erefore should be minimized. This ml:Y, aoed every few months; the ok:l bales can be
¯ action sO,tosses some of the planning ma~ces and u!) and used to~ ground cover if ~ insta~d and
conl;’o4s o~at can be used at �onstruction sites to ma=ntained. Silt fences can be used lot mare/

and can bear~)keO at �onsln~."ben s~tes mroughoutthe In addition to these tlm3:xxa~, inexpens/~ m
Oountry. mos~ state emnronmental o~ices haw (:x:)r~o~ devils, storm water runoff ~

to ~e Ipeohc neacls of the state. These documents basins, designed to intercept runoff and hok;I =

k’n!:~m~e~ng Wogram.s to ¯OOress constructk)n Me SeOmentabon basins, whK:~ require pehodic
pollutio~ ~. In ~k:kt~m, some municipalities, ~maOy rrught be incorporated into the final Idl oe~gn
luch ~s Baw~ngham, A~)ama (Pitt, 1989), haw Is pemlanent storm water attenua~

On�ons~nx:bonsJ~es, amastobemaintsinedlnlt~vTo ensure lhat conslnx~o~ site en:m~on ~
~ �ond~O<m shou~l remain undimmedwac~ces are proOe~ imofemented and mat
Ounng ~ existing vegetation to be are followed, plans must be revmwed l~’~r
m�oq)ora~ ~Io the final s~te should be rnaJntained.�~xts~ ¯ct~l~e~ end Inspec"1~x~ ~ be

act~1~s; mese areas can be Ira¯ted w~ cn~shed stoneentomemanL

been con’oeted. Ptanned ~ areas at ¯ s~te shouid
Fmquen! street swee~ng can l~mit the ~ of

cnnt~l stone o( seex~:l wrth a temporary cover crop.
O~ns and watenmays. Regular cfeaning of catch

The plannir~ sequencing, and t~ming of cor~structio~ basins can also remove accumulated sedirrm’t and
ac0vit]es are aJso mX)ortant to reduce soil trans~:~L claOns Ihat u~mate~y could be discharged lrom ~
Phasing ~ lifting of Oearing acl~vi0es so tha! one Ora~ns and combined sewe~. In m~t
area of a s~te =s complete and stabilized before t;~ese tasks ¯re conducted at sohedu~l btsr~s and
beginning ~ on ol~ar areas can ¯lso reduce the have been shown to result in signilk:=nt ~
potent~ tot ar~ion, r~luctions only if an intensive schedule i~ ~.

stuOy perfowne~ in San Jose, California, sho~md that
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~ ublizing proper equipment. In addition, salt storable clisc~arges (see Figure 7-2).~tes have been sr~ow~ to t)e persistent and frequent tz~e runoff t)efore clts~ar~ing it to ,s~rface waters.
sources of co~tam~natior~, esi:)e~ally clur)ng rainfall
(U.S. El)A, 1973); sand ar~l salt >~es b’~erefore s~o~Id Pollutant Removal. Dunr~ the storage pehod, heav~,
be covered. Nso, cle~cir~j alternatives, suc~ as calcium particles settle out of the runoff, removi~j suspended
magnesium acetate ((:;MA), can be usecI in some SOIK:Is a~l pollutants,
cases (U.S. EPA, 1974a,b). partK:les cx precq~,.ate o~ Some dry ponds also inclu(le

vegetated areas that can wovide po, utant removal
Detention Facilltlel mro~h filtering and vegetative uptake. Ory ponds am,

therefo(e, most effectNe at renloving 8uspende<:lOne of th~ most common StT~-’tural methods for and some nutrientscontrolling urt)an runoff ar~l re<~cing pOIlubon Ioa~lir~ removing d~Y, so4ved po~utants and microorgant~nl.
is ~rou~h t~e co~strucl~n o/ ponds or wet~arIcIs to Overall, the po/Iutant removal effecl~m~ss o~ drycollecl runoff, cletain it, ar~cl release it to mce~ng waters ponds has been shown to be less ~an for wet poflcll
in a controlled manner. Po~luhon r~:lu~t~on dunng the and constructed w~t~ancts (see Table 7-2).
period o~ tempo~a~ runoff stora~je results primarily
ose~ing of solids. Detention faciht~es, t~erefore, are most ~esi~n Consignors. Retrofi~ng existir~] dry pond~
effective at re<luting h~e co~entratK)n$ of solids and ~t~ new outlet str~.’tures can sometimes enhance ¯
the I:X)llutants ~’la! lypk:ally a~ere to so~ids, and less rn~nicipal flood-contro/structure to increase ~ts pollution
effectNe at removing disso~v~l pollutants, conuol effec~eness. Care rnus~ be take~, however, to

ensure b~at ~e overflow capacity ofCurrenUy, the three lypes of detention fa~l~es maintained, so Ihat it continues to fulfill its ort~nalcommon/y used to remove pollutants from storm, wa~er flooc:~ontrol function. Study of the hydraulic
runoff are extended cle{ent~o~ dry pone:Is, wet pon~$, c~aractenst~c$ of Ir)e dry pond will be necessary befo~and constructe~ wetlar~s; eac~ m chscussed below. Fox retrofitting. Temporary storage also can be provided k:x
more cletaik~d des~n informabon, ~ references listed runoff from wllalle( storms by building ¯ smallin Apper~,( B shoulcl t)e consultecL around an existing out~

are farr, liar with I~e conce~ of constn~ing dry ponds include I~e clesired Oetention ~rne and It)e vo~me~o cx)ntro~ peak runoff. Wheel us4Kt as water qualily runoff to be detaim~d. These factors dictate ~he Pofld’lBMPs, dry ponds are clesigned wnm orifices or o~’ s~ze and affect ~e Ix)ilutant removaJ effic~mcy ofsm~ctures that reslnct I~e veloc~ and v~e o~ ~e suuctures. Most city-portO sizin~ ~te~ specify ¯
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wa~er qualny ink~ts can be used in cor~nclX)n w~h
Sand FIRera. Sand filters are similar ~o ~ fiffi’alk~fi~’abo~ basins.
basins outi~ne,-J above but can be bui~ underground IoMa~tenance Requimmen~ S~o~n wa~er runoff firo’at~n re0uce me arnoun~ of land required. These syslems

basins require exlensNe maintenance to remove consist o/a catch basin for settling of heavy solids and
accumulate~l sediments and prevent c~ogging of Ihe a fiIVa~on chambe~ (see F~Jre 7-12). Runoff enter/
filtenng medium. Maintenance requirements inc~u(Je the catch basin and COllects
mspecbng ~e basin atter even/me#or ston’n even! for overflows into a sand-fdk~l chamber the! I:xovides
Ihe first few months afler construction and annually fiitratK)n, and is 0~scharged through an ~ ~ in
I~reafter; removing h~er and 0ebr~s; and revegetaling lhe bosom of the f~uat~on chamber. O~her lypes of
ero(:lecl areas. In aU<:l~bo~, ~ accumuLaled sediment systems can be o~.~igned m co~unclkm w~h we(

pon~s or omer Practices, using natural or imported so~lr~hould be removed perK)0K,ally and the filler medium,
banks or bo~loms, to ~ncrease their pollutar~ removalwhen CtOg~ w~th ~:~rnent Ck~POS~IS. Should

removed an~ replaced (U.S. EPA, 1991b). capab~l,~y. The use of send filters for storm water runoff
treatment has been Uemor~strated in MarylandUrnitations on Use. ~ltrabo~ basins can often be
(Shaver, 1991).~lif1~-utt to locate in h~ghly u~oanizecl areas because of
Pollutant Removal. Sand filters use fhe seine pollut~o~their large land requirements. In e(~:htKxl, h~gh ground-
removaJ mec~antsrr~ ~ fdtrabon bes~n$ end providewater levels can restrK:l their use. Finally, they have not

been wK:lely used tlxoughou! ~ count,/end m~ghf not ~n~lar pollutant removal. Inibal removal of heavy Iolids
be consK:lered e ptovet~ lechnology, occurs through rm~ing in the catch basin en¢~ furlhe~

tTeetmer~! ~ provi(~e~l by fdl~abon through the send-filled

Plan View
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the amount o! sewage in ¯ combina~ system is to
pretreatmen~ requirements.etlem~ to contro~ ~ amounl of water usecJ by homes

and businesses that is b’~en convorled to wastewator. ¯ Pertaining and enforcement: To issue permits to
Tyl:.caJ Prepares anti prac~ces for centre4 include: individual industrial and commercial wastewator

d,scharges that estabSsh site-spec#x: ~etreatment¯ F’~umb~g re~’oht: Using tow-flush todets, flush dams,
requirements and to take all necessary actJo~ totauce{ aerators, and oU~er waler.saving Oevk:es.
ensure compl~anca with It~ose mqulr~nents.

¯ ~ code c/)an~es: Flequinng Irr~ementatx)n
¯ Tec~n~..a/ assistance and ~ ~w’�~ra,’ns: To�~ W’dtor-Sawng Oev~’es ~n new constr~on Or as

¢ommorc~al facdi~s, incl.:ling encouragement to use¯ Ec~a~x~ prc~rarn~. Enco,~ water conse~,a~n p~lution pre~enbon measures to ~idmss wastewator
in ~.~nasses and rKXT~eS ~ prO~:~ng into~nat~ On control prot~ems and to educate the ~e~oral ~ib~k:
It~ behef~, o~ the effects of common household pro(~ucts and

¯ T~=~’~al assistance: Providing water.use aud~ or wastes that are d~scharge~ to the sewer
case s~:hes UemonstralJng pote~bal savings to A pretrealmer~ l~’ogram Imi:~ernanted ~n a mun~pel~/
businesses, w~th comb~nea sewers can help control inOustr~l end

commercial P~lutanL~ discharged fro~1 CSOs during¯ RaM syslem mo~f~.al~)ns: Ad/usUng ram systems to
storm events. The level to wh~.h a Wetmathlentl:x[:m~e o~ reward welor savings.
Wogram can contro~ the quality of C~O d~charges,

~ ~ese Ixograms might require m~Ior chal~ges in however, is Yery diffK~Ul~ to datermir~e. Norletheless, U
persona/habil~, U’~ey Can be cost effec~ve c~perad to perl of an overall p~ogram to decrease the dale~edou~
en~of-i~pe treatment. There ere lin~ts, however, to ~e effecLs of CSOs, a pretreatrnent program can Wovlda
~ in water use U~t can be ec~eved pos~vere~d~.

�onvner~a] lourca~ of wastewater discharging to a poilut~n from CSOdischarges. These controls foc~on
mumcq~l sawer system. The goals of a local mo~hnng the sawer symm to rex~ce CSO flow,pretr~Itrnant program are to Stop or prevent indusb’iel volume, arKl cx)ntaminant load.
Ind o~rvnerc~al po41utants from passing through ¯

~m~’ ~p~If/o~. One rnelt~xl for addres~ng~1 westewater treatment plen~ thereby violabng
pollution iS to �~nvorl the ~11binad c~l~’~pn SYStOITIstate water ¢lual~ty standarm; to stop or prevent
to saperato storm water and sanitary sawer systems bydisrupt)on of treatment plant operations Caused by
constructing a new separate sanitary sewer. ,~incluslnaJ and �ommercml pollutants, in~luding ~
laterals from homes and businesses am then�~:mtam,natx~l of rnunicq)aJ trealment plant m,~luals;
connected into ~ new system. Inappropriateand to ensure the safety of municipaJ sewer system
connections to the old system from buildings areand I~ab’nent plant workera by minimizing ~
plugged. This COrNersi(Xl eliminates the possibility ofexposure to poten~alh/ dangerous o( toxic pollutant&
sandary wastes entering the drainage system andWhde Pteueatment Programs historically have
being discharged to a surface water. Sewer sa~rat~n,conln:~e<J large industnal wastewater sources,
however, can be very expensive and diStUpt~. APrograms increasingly are focusing on cancelling the
municipality implornenbng this Pre~ibe likely has Io~ froth small businesses end household,
address urban runoff pollution lxoblems. In systems

~ ac~h~des: I~t consist of both careened and separate drainage
ms, parlJal saparat~n (i.e., separalk:m of eome¯ ~nt �~ sewer-use regu/a/~s.- To establish �ombined areas) could be cost-e4feclNe.

mquiremenls on ~ quali~y and quantity of
/nf//b’m’/on Ccmb.~/. Soumes of infir0"alX)n indudanonOomestJc wastewater Ihat can be disc~larged to a
ground water enl~ng the �~leclx)n ~ through

rnun~pa/~ly with defeclNe I)~oe jomL% c~’acked or broken pipes,legal auVK~ty to ensure complianca
w~ pretreathlent requirements, manholes as welt as fool~ng drains I~1 spdngs.

Inhltra~on flow rates tend to be r~alN~ly constant, and¯ ~ and surveil/anca: To sample and analyze result in ~ volumes man inflow �onlnl:.~Jon~
ir~uso~ and commercial di,s<~arges and to conduct Inf,l~’abon Wo~ems are usuaJly no( isolatlKI, and o~n
or~e inspeclX>ns of industnel ~ commer~al ref~-’t a more genara~ sewer (or ~lrajnage) system
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to remove infiX’at)on effec~vely. The rehal:alitation relie~ concluits. The effectiveness and epl~ca~tiTy ofetlixt often must m~luOe house laterals, w~ich are mese ~ractxms is s~te saecihc and depends on thenom~aJ~/ a sgn~t~..ant source. Except in very large exist,rlg ca,oac~ly of the system and the treatment ~drainage syslems, control of infiltrabon generally has a These I:XactK:es can be cost effectNe in locationsmuch smaller impact On CSO reducbon than control
where excess cap¯ely exists.applied to inflow.
Sewer Flushing. Sewer flushing is an addibonalInflow Contn~l. CSO control can be achieved by rxachce to ad~kess CSO pollubon problems. In

O~vertmg some of the surface runoff inflows from the wact~ca, water is used to flush ~ solids fromcomb.ned sewer system. (x by retarding the rate at the COmbined system tO ~ Irealmenl plant during d~/whK;h these t~ows are IDerrn~tlecl to enter the system, weather, Th,s practice is lypic~lly tiled in flat areas ofInflow of surface runoff can be retarded by using the co;~--tJon system where solKis it~ most likelyspeoal gratings, restr~ted outlet l~pes, ix hy0rob~akes setlJe out, The effecttve~ss of Ibis WactK~e is(~ com~rabie commercial ClerK:¯S) Io modify catch spec~hc end depends on the flush volume; flush
basin inlets to restnct rne rate at which surface runoff is ckscharge rate; wastewaler flow; and sewer leng~.pern~rted to enter ~ conveyance system. Inlet flow slope, and ok¯meier. Though not currently a widelymstnctK)ns can be desK3ned to woduce acceptable

used I~a~ce. sewer flushing has been tested inleve~s of tempora~t po~Omg on streets ix pariung Io~ selected areal (WPCF. 1989).surfaces, allowing runoff to enter lhe system eventually
at the ~nflow Ixxnt. but reducing ~ peak flow rates that 8tonlge~ combned sewer system experiences. Flow
detenbon to delay ~ entry of runoff into the coflection CSO Oscharges occur when the flow In ¯ �ombined
system by stonng it temporarily end releasing it at e system exceeds the capac~ly of the sewer lyslem ix lhe
controlled rate can also be a(x,"omplished by rooftop I~laln~ml planL Storing all ix ¯ ~ of
storage under appropriate condibons. Elimination of ~schargea fix treatment during dq, weather can
the a~recl connectK>n of roof drains to Itm CSO eftect~eiy reduce Itmse overflows. Storage technqu~
�ollection system ¯nd causing this runoff to reach the Include in-line ~KI offdine storage.
system inlets by ove~and flow pa~ems (preferably via

In4.ine S~m~ge. In-In¯ storage uses extsl~ngunpaved ix vegetated Me~s) is another method of
in me/or com~ned sewer Uunk lines ix intetc~torl

When Me con(:l~)ne permit, some surface runoff flows used to cause flow to back up in the system allow~g
can be Wevented from entering the combined system, to be stored m the system. While not all flow can be
by dNe~ng them ~a overland flow to pene)us areas ix stored ~n the sew~ system, this prac~e can reduce
to set)¯rate sto(m drams. When these ouUets are not overf~N volumes dunng large storms and elimtnltl
Iv¯liable. excess surface runoff flows can be diverted ovedtow volumes during roll stones. Attix¯

(called flow-,~ipping). Ueattnent, The overall poflutent remov¯l in th~s prlct~

regulators ¯re ¯ common problem to( combnea sew~, flows ao no~ back t~o onto streets ix into homes.systems and can resuit in dry-weather ovefllows Io

Ste~ reg~ato~ often ma~nct~m because of p~ug~ingcons~cted near-surface or deep tunnel detent~n
ix kltefleregco by cle~-is ~11 ~ sewn/’ system.|¯cfiJbes, Near-surface facJtibes usually consist of
Mecha~x:aJ re~ators tend to require h’equen!concrete tanks or. in some cases, large conduits whk:h
fl’~inte/’t&rtce. MuflK~o&Jit~ s~JJd. ~lorefo~B, clev~k:~) mt$O convey ftow to ¯ tmaVnent fac~l~/. Tunneis can
an ~x~n and maintenar~e 17ogram des;gned to;xov~e large st~xage volumes w~ rela~Ne~/mininW

expacte~ re~ctx)n m C$0 flows and Joeds resuitingbeneh~a! ~ c(Hlgested urbaJl 8roas. Ov~tJow~ alto
fn~n ~s maintenance is ~e opec~fic and depends on(brec~eO to tho storage fac~J~y, hek:l during the storm.

In-S),~em Mod~ These WaclX:~ are over¯, pollutant removal in this practice depends oll

system Io store more flow and allow it to be canted to percentage of ovedtows that can be ~orel:LU’~ IT~atTl’Jerlt pla~L PossiL~e nx:~ificebons inchxla
adjusbng reg, ulato~" control features, such 8s weir F/ow Be/¯nee Method, The in-receiv~ water
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ftex~e curtains to cma~e an m..rece~m~ water sto~age
effecl~ve in removing larger so~s: lt~r pedocmance islacihh/. CSO flows hll ~ lac~fly by 0isfNacing I~e
h,ghly Oeoendent on Ihe influent solids pattie ~rec~v~g water I~at norm~ly occul:Nes the storage
~s~iDu’uon ar~ s~:)ecif~c grayly.facilely. The CSO flow~ are ~ purnl~¢l Io

co~k~x)n system lo~k)v~ng ¯ storm. The ~
Dissolved Air Fleetatkm. I:)~sofved eir floatatx)nhas been used for CSO con~.o~ ,n Bn:x)kh/n. New York.
(DAF) removes sc~,os from wastewatar by in~c)duc~ngThis altema~ve involves permanenUy installing ~e
fine e,’ butX:)~s w~t~ er, ach to ~olid POnX:~sfloating pontoons in U~e rece~ng water near ~ CSO
suspended ~n ~ ~ causing Itte mticls !o float toout~ets. The feas~hty of m~s tachnoingy, therefore,
me surface ~ ~ can be skimmed off. W~iJe ~0epends in pan on wf’,ett~er u~e s~-age facile/wouk:l
tec~nok:~/has been tested in CSO al~l~icatJons, it hashave a s~gnifcan! m~Dact on I~e aesmet~c value of ~
not been ~ a~:xi,ed. Becau~ ~ ill relatively highsurrounding area. end whetr~er the stnjc-lura wouk:l be
ovedlow rate anti steel Oetefreon lime. OAF does¯ hindrance Io na’,ngabon. Omer s~le-specific cor~ems
require as targe I Mc~’y as

in coastal waters end ~ need fox Protection from
removed by O~,.sotveCl ~ floatabon. The high ol:~’ebng

Ph¥~k:a! Treetment olx~eto~s am requeed !o~ ~s

eml:~oy P~yS~’.al processes to mOuce po,ubon. Physical
mos~ con~non bne-soeen~ng clavices inctu~e rotan/Veatmenl Pract~es can also be tr~�l to mcluce poltutan!
clrum end rota~ cksk Oev~:es. In Itte rotan/ dramckscharges ~’om CSOs. The ~ �liscussed in tt~
screen, rnec~ ,s mounted on a rota~ng drum. Flow

screan~ng technologi~ to mOuce Itm flow of solids in we back’w~st~:l to I cc~ect~on Imugh. Filter mecM
~oerlure ~ze b’p,r~ly ranges from 15 to 600 ~comi:,ned systems. They we ty~cally used as ¯
The

upstream of omer processes. Ddleron! screens have mounted on ¯ ~ frame placed Peq:wtcticu~ to

Iolids removal. Bar racks ~ ~e largest opening~
I~e O~sk am ~ to ¯ �l, sd’targe laundm u~no(lypically 1 ~ o~ more) and rr,ce:~’a’~iner~ have

AJI e~ese pract~s require peno4ic and regutar One focm of m’~c scmen~ lea~res wedge-~l)~ m

pollutant removal. Screens am mo~ effecleve at
ranging from 0.01 to 0.05 in. These scmerm mClUimremoving floetables and, ~ on ~men lize,
daily maintenance Io Ibm’vent clogging (Metcalf A Edl:ly,

BOO removal.
and first-~ush ~ loacis: ¯ h~t~mssure

solids, are ~,/l~ca~ly m:luimd. Effec~ c~eaning of

into a vortex pa~, so lhat so~<]s end nonsolids can be

solids can b’~en be conveyed to ¯ Imalmont facility, dac~easing mecka a;~lum s~e, but ~

flow rate. Data have shown mat mese waclX:es can
less coarse sand. Ae~ backwash, lhe less densepmvk~e up to 60-percent removal of solids and BOD,
ane~raote remaa-~s on top of ~ sand. ~ mtmw~th the greatest removal occ=.rring dunng ~ first
of 8 Da~’f1~irnm ~ mote resull in subelanlilly srneJl~flu~ washoff (WP~F, 19e9). They are, however, most
area requ,’en, mn~ compared ~
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Case Study:
City of Austin, Texas,

Local Watersheds Ordinances

Austin, a highh/ urbanized ch’y l:wsecled by the Cok)ra0o Rrver. contains a nurnt~ of high quail/
aquifers, and streams. The major water res4:~rces ~ the area include U’tree lake~ Trav~ Lake
Ausbn, an~ Town Lake.--whK:h form a rna/or clnnk~ng-water rese~oir acting as U1e from walef supply
Io~ ~ crry; EOwan:Is Aquifer and Barton Sl~ngs are ~ area’s other ma~or water resources. These
water resources are poleflbal~y lhrealened by urban runoff pollution from urbanized weas~ Town Lake
already ~s aflec/ed s~gn~f~.anUy. To re(~K:e and l:x.even! urban rurloff polIubon problefl~ in IJ~ese
resources, Ausbn has Oevelope~l and passed l~vee major watershed ordinances:

* The Comcx’ehens~v~ Watersheds Ofdinan(:e, 19e6
¯ The Urban Wa~"~Os Or~rmance, 1~t

The pnma~y goal o¢ II---,,,e or0inances is to prom~ ~ water resoumes o~ ~ Auslin area from
0egradatK)n fl’orn no~:)o~n! source pollubon. Otrm¢ goa~s m~.Ju0e rxeventing the loss o~ recharge Io
E0war0s Aquifer, l~eve~bng adverse iml:~Cts l~orn was~ewaler 0,scharges, and protecbng lhe rmturaJ
and b’a~kl~3nal character of b~e waler r~so~’o~s ~n U’te Au~bn area. In ad0ibort, lhe c~ has
other o~nances Ittal conl~ol NPS ~

Wa~er po~lubo~ prob~ms in U1e Austin area haw been exterlsNely sludied since lhe mk:hl g70s. In 19ei,
ole c~ par1~c~:~a~ ~n NURP and began mlplemenl~ng and monitonng the effeCtNertess of urban ruflo~

aly’s hrs4 NPS contro~ OrCknance, ~ Lake Ausbn Wate~hed Or0*nance in 1978, was followed by ~

........ =~.,-,~s as oescriI~:l in Ibis IUmmary.The Comprehensive Wstershedl Ordinance

The ~sNe Wa~heds O~nance (CWO) is d, rected af Ixeven~ng uVoan runoff ~ by
placing requirements on proDoseO new ~ts ~in a 700-square-mile area of ~ c~/and Its
exOaterrilonal junsO~--t~)n. It was Oeve~ol:~ in 19~ ~ a task force, appointed by the city cou~l, w~
mDreSentabves In)m emnronmental groups. Cibzens. OeveloDers, and a councikapl:x~nfed e~nronmenla~
boan:l. The orO~nance inctu0es requirements kx l~t~ng m~pen~ous cover, using water qualily built
zones, Ixotec’ang orit~al environmental features, i,’n~t,ng ~ distuVoance o¢ na~xaJ Ioearn~,

ons~te wastewater 0isIx)saJ. The orcbnance 0nnOes I~ ~ into four 0illerent watershed catego~ls Irma!
each allow for cl~fferent levels of devetolxnent intens~b/: uVoan, subuVoan, water SUlI~)ly subu~oan, and
water suIx)ly rural While urban watersheds were nol ongfnally coverall by lhe CWO, ~ are addressed
m the Urban Waters#~eOs O~0,nance which is Oe~nbe0 latar. Requirements for Ill lhe al:~icll:~e
waters,he<l categories are shown in Tabte 7-3.

The waterways located in each watershed cIIegory are classified as minor, intenlled~ate, o~ major
0epending or~ Ihe total 0raina~e area contn~tory to II’)e waterway (see Table 7-3). Each waten~ly
clas.~cabon has an assooated crr~al water qua~,-Iy (WO) zone which encom~sses I~e l(X)-year
floo01::~ain bounOary and is located .50 to 100 feet from minor waterways, 100 1o 200 feet h’orn
mtermeO~ate waterways, and 200 to 400 feet from ma,~x waterways. No development is allowed in this
~ WQ zone. Each waterway ~ also has an associated water qualily buffer zone b~It ~ at
ff~e end of the cnbcal WQ zone and extenas ul:Xand for a defined distance as shown in Table 7-3.
Development m mis zone is restrtcled by limits on the aI~owed percent imperviousness o~ the sit~.
outside the WQ buffer zone are consK:lered up;and a~eas and have less stnngent percent ~
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Santa Clara Valley, California,
Nonpoint Source Control Program BMP Screening Procedure

L
Background
In 18~, the San Francisco Reg,onal Water Quality Control Board 0ev~ ¯ bas~ plan lot San
Francisco Bay which involved regulatory actNit~s to control point and non~oint source discharges. The

1
bas, n ptan was the Or~ving ferce behind inzhat,ng the Santa C~ra Valley Nonooint S<xxce Conln:~
Program. This program invoh, es a number of lOCal governments and county ¯gencms and i~ Oec~gned
to a0clress water quality Wobtems in Lower SOuth San Francisco Bay. In Oeveto~ng the Santa Clara

2
Valley Non0o~nt Source Plan, ¯ 12-$le0 proces~ that
was used. The steps in this process ~: closely fo,owz ~ process o~Uined ~n ~ han~:K>ok

* Initiate program
¯Determine existing co~o~xu

¯ Es~m~to ovorsJl Wogram oolt ~ e4focINono~

Watershed l:~scrlpt~o~
Santa Clara County, ~ich inco~es Ihe entir~ mu~y am¯, is Joceted st e~e 8ou~he~ ond of Ssn

/Frsnc~co Bay (see F~gure 8-6). The 690-square-m~le watershed cxx~$ts p~marily of the re~l~y ~st
Sarlta CJata V~tJ6e~. Land ~se ~ ~ watershe~ |8 8�oroximately 30 percem rosk:lont~, 5 ~
industrial (pre<~ominantly light industry "¯sock¯to0 with high tochnok:~y manufacturing), ¯nd 62 percent

urba~ atoa$ ~ the wal~hed.

Overview of Wator Quality
To characterize exi~ng water qual~ j~ Lower South San Francisco Bay, ¯ ¢ompretmnsk~ mo~itod~

quality monitoring, Seclirnent monitorir~g, 8nO I:~okxjical monitoring. The monitodng was o0~
pr~rily to ¢letermine the levels of tOxK: pollutants, such aS heavy metals anti pesbCiCle~ aS ~ Is

bases and used for 0evelo0ing computer moclels. Watershed loads were esbrnated us~g It~ Storm
Water Management Moclel (SWMM). cal,txate~l to the oO,se~ecl ctata gathered in the moni~ program,           r--
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be directed l° urban runoff Poflubon I:X’ever~m and Matching Fund Program~control. The use of general funds mK~r~
ma,ocat~ng exisbng revenues or cteabng a<~k:~on~l Matching fund ptog~’ns (also calked cos~ ~
revenue sources. These funds can be use(l ~ for l:xograms) can exist a! the regional, state, and fe(:ler~/
o~e-bme costs or annual operabon and rrkl~n~enance level and are lypically res~’~ted ~o financing
costs, activibes or control measures. In I~ese programs.

L~ng-Terrn Bor~wing. Local enbtm can atso fund funU~ng for a certain percentage ~/~e cost. Match,~gPoil~tK)n prevenbo~ and Control p~o/ects t~roug~ b(xlCls funcl programs have been eva.liable from lhe federsJ
and other Iong-ten.n borro~ng. Funding I~muG~ bond government through the ~ Grants Program.~ssues ~s usualh/ used o~ly for one-brae expenses. S~a~e Revolving Loan Fund. NPS program (CWAsuch as the design and construcbon of large sln~tursl Sect~n 319). t~e Clean Lakes Program (CWA Section

314). and 1he National Estuary Program (CWA
Sec~)n 320). Eac~ of b’~ese p~ograms ~s (~=ribed inPro-Ra/a Share Fees. Pro-rata share fees can be
Chapter 2. Matching funds are also available from Iheused to hnance the consb’ucbon ~nd maJntenar~e of

urban ~noff projects. Thzs ~sm req~res land Deparlrne~t of A~nculturo I~’ou~h t~e Sod Conse~vatk:m
Oeve~cers to contri,%fte funds to a local enbty in

Conse~utJo~charge of local BMP$. Fees are t~lly ~ on ¯
le(::hn~.al asseSStllerlt of the developmeflr$ poterflJaJ to

Grw1~ P~contribtne to the urban runoff poflubon problem. For
examine, a munK:ipali~y can require Oevek:~ers to pay Regional. state, and feder~/age~:ies might also ~i fee base~ on the amounl of impervx)ue surface in the special wants which lypically e~ limited and
Oevek~:,~ent. The fees cou~ vary bepen0~g on the change from year to year. Because of me uncertain
Oevelol~nenr$ location (e.g., watershea or pmx.~,ty to nature of these grants, Ihey ere not reliable ~ Of
PmleCte~ resources). Tl~ese pm-mt~ share lees ere funding for long-term wograrns; however. ~ ~often usecl in ourren0y un(levek)p~ areas wh~e future provide funding for abaci-term need. Grant~ amdeveiolTnent could I~reaten water resources, available Ihro~ many 04 the same federal ~ource8

areas have begun to set u~ storm water ~es. Stc~n
Summarywater ubl~es usually assess all exis~ng ms~lentJaJ and

�~nerc~al buik~ng$ a fee bis~l on ~ percentage The final recommend~l ~o~n runoff ~
of m’~erw)us area. A sun~/of 25 storm water u~l~es prevenbon end conlml plan should be summ~iz~ in ¯

~ (~fferences among ~ ~l~y p’ograms (1.Jn(f~y,of such 8 plan is ~ in tt~ case s~zx~ o~ ~e
19~8). AccorUing to Iho ~lavey, 8term water ulJl~1Jo~Pipers Crook watershod It ~ end of ~is chapter.he~ been ist~biished in small communil~s is weli is

.By.developing ¯ !~ and ec!:~sst~e ~llrge u~oan centers. Mos~ ublibes lu’e ~In’~rUs~em~ by

..~p~.. rnenl~bon documen~ ~ periodic ~, ~ ~Ioca/UeOar~menls of public wor1~, whk~ 81so have me wdl have ¯ greate~ ct~nce of ~ In ~

enac~e~ k~gis~a~on ~’~at a,ows k~ e~e (~<X~t of planning process Oescn1:~:l in ~ ~ il i~
~ issessment ~ise~-~ for floo~ �~. lake only me first step in me every, prngr~
management, aquifer PrO~Cbon, ~r~Jnage, or abel/fish implementabon wili likely be 8 long-term ~ ~ ~e
pn3tecbon. Once ¯ ~oecial disltJc~ i~ fen’ned, funds for planning i~ by no me,ln~ o~er 8t lhi~ ~ ~

is m~e equitable forms of flnanOng. Because mesa Ibis occurs, ~e planning l:xoce~s ~ in ~
ptogrsms require approval of resk:lenls in me spec~l hanclbook (F~ure 3-I) may be ri~enlet~l 8! ~y ~
eslz~ lhese funding programs can be difficut~ Io For example, a new problem ~ might bees~b~ (PSWQ~. 1~ee). no~e~, a change in ~es (or ~ mnk~)

coulcl be necessa~/, or new BMP eplk~ns (or delel~n of
BMPs previously U~ught apprepna~) might need to be
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consk~ered. The I:~x~-~,~ needs to be reevaluated and
cos~-effec~,’ely. Every dollar and manhour not used inUlXlateO constantly ~hOu! implementation,
the p~nning process can be appiie~ to program

As a f,’tal no~, ic~e~.~-~g the cnt~cal balance behveen m~l~ementa~on. Difficult choices mus~ be maOe
resources ~ ~-~ program planning and ~tose l~roughout the planning process to ensure that
used for l:xogram "~’~"~entation is a Challenging task. lechnicaJly Oefens~ble dec~ions ire made wh~le
T;’~e program taam n-~.s~ Oevelop a pol~ution prevent~n t4ill maintaimng adequate msotm:es for future
and convol plan using its valuable resources implernentatx)n.

Case Study:
PIpers Creak Watershed Actlon Plan

for the Control of Nonpolnt Source Pollutlon

The Pipers Creex watershed, an urban drainage bes~n of approximately 3.5 square miles, is located In
nont~)rn Seal~e. Washington, Ixxclenng Puge~ Sound. To improve the water qualily in Pugel Sound
Its thbutane~ ¯ oc~mP~ehensNe ¯tu0y of t~e P~pers Creek waterst~e(~ was conducted during 1989 and
1990 by me o~ o! Seatlle and the Washington State DeparVnen! of Ecology (WA DOE, 1990). This
stu0y le0 to ~ :evelo~)ment of the P~pers Creek Watershed Action Plan for l~e Control of Nonpolm
SourCe Pollul~-~ The p~n presents recon11’tended acbons, an ImpkKnentetkxl l~edule,
issues, ~ ren~,~g neede for lhe watershed.
The ~ ~ Action Plan was develope(I thnx~g~ ¯ 1Z-rap process ~hat ¢k)~ely lollowa ~
Ixoca~a useO ,n ~ handbook (~ee Chapter 3). The m In~xle:

° I:l~+,no ~ cm~�~ribe It~o pml~om

¯ Ex~,m-~, ev~,~te, and screen car~ida~s

marmgement c~’~’.’n+tee (WMC) was created to develop ~ action plan, made up of ~ rosidon4~ ~
representatives c~ ~)mmunity and environrnen~ ~gamzations, businesses, and local gov~mme~
~ The ~ determinecl It)at, since NPS pollution is 0itficult to link precisely Io ~ ¯
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