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OVERVIEW

This document is a “how-to” guide for addressing an environmental problem that
affects every urban community in California: polluted runoff.  Polluted runoff
threatens the water quality of our oceans and streams and degrades our groundwa-
ter supplies.  Storm runoff can flush a multitude of toxic chemicals, including oils
and pesticides, into sensitive wildlife habitats.  Trash and other runoff debris often
litter our beaches.  Ultimately, the combined effects of polluted urban runoff can
have serious negative impacts on a community’s economy — it is not simply an
environmental health problem.

As a recipient of this guide, you play a key role in addressing polluted runoff in
your community.  In contrast to more traditional point source pollution problems,
polluted runoff presents some distinct management challenges for local govern-
ment.  Polluted runoff comes from thousands of different sources made up of
homes, cars, factories, restaurants, and construction sites.  Many everyday activi-
ties result in polluted runoff — often unbeknownst to the “polluter”.  Direct regu-
lation of such a wide array of “nonpoint” sources is extremely difficult, if not
impossible.  In addition, unlike individual factory outfalls, it is difficult to identify,
establish or measure the links between these sources and the overall water quality
of a community.

Nonetheless, we know the problem of polluted urban runoff is real and requires  a
new strategy that combines the best of the regulatory approach of traditional envi-
ronmental management with community-wide education, participation, and out-
reach; incentive-based and volunteer programs; and practical, cost-effective imple-
mentation mechanisms.  Everyday pollution activities require everyday solutions,
particularly true in an era of dwindling municipal resources.

The widespread nature of the polluted runoff problem requires a comprehensive
solution.  That is why all citizens and all aspects of your municipality — planning,
public works, health and safety, etc. — should work on the solution.  Thus, the
purpose of this guide is to provide your municipality with a cookbook of sorts
with the recipes necessary to put a serious dent in the urban runoff problem in your
community in the most cost-effective way.  The key ingredients of these recipes
are “best management practices” or BMPs — practical ways to initiate a polluted
runoff management program without heavy-handed regulatory requirements.  In
some cases, polluted runoff can be curtailed simply by regular street sweeping or
by an outreach program that teaches local businesses how to prevent urban runoff
pollutants from entering the environment at all.

While this guide emphasizes BMPs, it is important to realize that new federal and
state regulatory requirements will soon address urban runoff in local communi-

1.1 A “How-To” Guide for Addressing Polluted Urban Runoff



1-2 OVERVIEW

ties.  Indeed, the U.S.  Environmental Protection Agency (EPA) has already placed
such requirements on municipalities with populations greater than 100,000.  This
guide, therefore, also provides you with the best information available from fed-
eral, state and local agencies specifically developed in anticipation of new urban
runoff management requirements.  If you begin using this guide today, you will be
ahead of the game when these requirements are formally put in place.

Finally, this guide acknowledges that lasting polluted runoff solutions are best
built by local officials, organizations, and community members, who best under-
stand their watersheds, their community’s unique features, and, most importantly,
their water quality needs and goals.  As a result, this guide is not a top-down,
regulatory compliance vehicle, but rather a bottom-up “how-to” guide for tailoring
a comprehensive urban runoff program (URP) responsive to your community’s
water quality concerns.  With information and practical solutions culled from the
best polluted runoff management programs and experts in the field, this guide
should be a valuable working tool for your community.

The following pages provide a framework for understanding the problem of pol-
luted urban runoff and why it is essential to act now.  More importantly, the pieces
of an URP and how these pieces fit together are mapped out to make the poten-
tially overwhelming problem of polluted urban runoff quite manageable.  To be
sure, after reading this overview, you will realize that your municipality has al-
ready taken several steps towards reducing urban runoff pollution.

What is Polluted Urban Runoff and Why is it a Problem?

Runoff from storm events is
part of the natural hydrologic
process: rainwater that does
not infiltrate into the ground
flows by the force of gravity
into water bodies such as
lakes, streams, rivers, and
oceans.  As runoff heads for
receiving waters, naturally
vegetated depressions and rills
slow the water and filter it for
pollutants and sediments.  In
urban settings, however, natu-
ral vegetation and topography
have been altered, graded, or
paved and storm water is diverted in storm drain pipes.  When the drainage pattern
of a watershed is so altered, flows increase in concentration and velocity and pick
up sediments and pollutants from land surfaces at an increased rate.  Storm water
that flows through urbanized areas to receiving waters is called “urban runoff.”

� Sediments
� Nutrients (nitrogen, phosphorous, etc.)
� Pathogens (bacteria, viruses, etc.)
� Oxygen-Demanding Substances (plant debris,

animal wastes, etc.)
� Petroleum Hydrocarbons (oil, grease, solvents,

etc.)
� Heavy Metals (lead, zinc, cadmium, copper, etc.)
� Toxic Pollutants
� Floatables (litter, yard wastes, etc.)
� Synthetic Organics (pesticides, herbicides,

polychlorinated biphenyls, etc.)
� Physical Parameters (salinity, elevated tempera-

ture, pH)

Pollutants of Concern
Found in Urban Runoff

1.2 The Problem
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Urban runoff is known to carry a wide
range of pollutants including nutrients,
trash and debris, sediments, heavy met-
als, pathogens, petroleum hydrocarbons,
and synthetic organics such as pesti-
cides.  Because urban runoff does not
originate from a distinct “point” source
(e.g., an industrial discharge pipe), it is
also often referred to as nonpoint source
pollution.  These pollutants in urban run-
off could  negatively impact the vitality
of your municipality on many levels.
Urban runoff can alter the physical,
chemical, and biological characteristics
of water bodies to the detriment of
aquatic and terrestrial organisms; can
make beaches and rivers unsightly or un-
safe for human contact; and can nega-
tively impact beneficial activities and

uses including water recreation, commercial fishing, tourism and aquatic habitat.
In some cases pollutants of concern may not even be visible to the naked eye.

How is Urban Runoff Regulated?

California is currently in-
volved in two parallel,
complementary approaches to
address urban runoff from
municipalities: the State’s
Nonpoint Source (NPS) Pol-
lution Control Program, and
the U.S.  EPA’s National Pol-
lutant Discharge Elimination
System (NPDES) Storm Wa-
ter permit program.  The
State’s NPS Pollution Control
Program details how the state
will promote the implementa-
tion of management measures
and BMPs to control and pre-
vent polluted runoff, as re-
quired by Section 319 of the
federal Clean Water Act
(CWA).  Because of the dif-
fuse nature of polluted runoff,
which originates from multiple sources and has a widespread reach, the State’s
NPS Pollution Control program has emphasized financial incentives, technical

� Aesthetic Enjoyment
� Agricultural Supply
� Aquaculture/Mariculture
� Cold Fresh-water Habitat
� Commercial and Sport Fishing
� Estuarine Habitat
� Fresh-water Replenishment
� Groundwater Recharge
� Industrial Service and Process Supply
� Inland Saline Water Habitat
� Marine Habitat
� Migration of Aquatic Organisms
� Municipal and Domestic Water Supply
� Biological Habitats of Special Significance
� Rare, Threatened, or Endangered Species
� Shellfish Harvesting
� Spawning, Reproduction, and Early Development

of Aquatic Organisms
� Warm Fresh-water Habitat
� Water Contact/Noncontact Recreation
� Wildlife Habitat

Beneficial Uses and Activities
Negatively Impacted by Polluted Runoff

Trash and debris that
collect in storm drain
inlets are carried into
the receiving waters
by runoff
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assistance, and public education, rather than regulatory activities.

Coastal states are also required to develop programs to protect coastal waters from
nonpoint source pollution, as mandated by the federal Coastal Zone Act Reautho-
rization Amendments (CZARA) of 1990.  CZARA Section 6217 identifies pol-
luted runoff as a significant factor in coastal water degradation, and requires imple-
mentation of management measures and enforceable policies to restore and pro-
tect coastal waters.

In lieu of developing a separate NPS program for the coastal zone, California’s
NPS Pollution Control Program was updated in 2000 to address the requirements
of both the CWA section 319 and the CZARA section 6217 on a statewide basis.
The California Coastal Commission (CCC), the State Water Resources Control
Board (SWRCB), and the nine Regional Water Quality Control Boards (RWQCBs)
are the lead State agencies for upgrading the program, although 20 other State
agencies also participate.  This guide should help you in developing a local urban
runoff control program that is consistent with the State’s NPS implementation
plan.

Urban point source pollution is addressed by the NPDES permit program of the
Clean Water Act.  Although urban nonpoint sources contribute to stormwater run-
off, runoff may be channeled into a storm drain and ultimately become a point
source.  Therefore, stormwater is regulated as a point source under the NPDES
permit program.  In 1990, the EPA established Phase I of the NPDES Storm Water
program mandated by the CWA Section 402 (p).  The Phase I Storm Water pro-
gram requires NPDES permits for storm water discharges from (1) medium and
large municipal separate storm sewer systems (MS4s), generally serving popula-
tions greater than 100,000, (2) specific industrial activities, and (3) construction
activities disturbing 5 or more acres of land.  In California, the NPDES program is
administered by the SWRCB, and the nine RWQCBs.

The SWRCB has issued a statewide General Permit for all industrial and con-
struction-related stormwater discharges that require a NPDES Storm Water Phase
I permit.  The General Permit requires operators to develop and implement a Storm
Water Pollution Prevention Plan (SWPPP) incorporating appropriate BMPs.
Municipalities, however, must obtain an individual NPDES Storm Water permit

for their entire storm drain sys-
tem.  Municipal Phase I Storm
Water permits require imple-
mentation of structural and
nonstructural control measures
to reduce pollutant loads from
industrial, commercial, and resi-
dential areas.  In California, the
RWQCBs
required Phase I permits for
many municipalities serving ur-

Sights such as this
are common in urban
areas
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banized areas with populations that were less than the specified 100,000.

Phase II of the NPDES Storm Water program expands the coverage to include all
municipalities within designated urbanized areas, as well as designated small mu-
nicipalities outside of urbanized areas (generally those with a population of at least
10,000 and/or a population density of at least 1,000 persons per square mile).  The
program will also expand to include construction sites that disturb between 1 and
5 acres.  Final Phase II regulations were established by the EPA in 1999 (Federal
Register Vol. 64, No. 235, Dec. 8, 1999); these regulations require Phase II storm
water permits by March 10, 2003.  Appendix 1A lists California municipalities
designated by the EPA as automatically or potentially regulated under Phase II;

additional municipalities
may also be designated by
California’s RWQCBs.
Establishing an URP ac-
cording to this guide will,
in all likelihood, help your
community comply with
the upcoming NPDES
Phase II program.

While different legal au-
thorities may apply to dif-
ferent situations, the goals

of the NPDES and the NPS/CZARA programs are complementary.  Many of the
techniques and practices used to control urban runoff are equally applicable to
both programs, even though the programs do not work identically.  EPA’s NPDES
Phase II regulations indicate that an urban area covered by an NPDES Storm Water
Permit (Phase I or Phase II) will be excluded from explicit CZARA requirements,
provided the permit addresses the polluted storm water/urban runoff management
measures and enforceable policies identified in the State NPS Plan.  The bottom
line is that the State’s current and developing approaches to addressing urban run-
off are and will be consistent with both the NPDES and the NPS/CZARA pro-
grams.  This guide is intended to help your community establish an URP that is
consistent with both programs as well.

Why Should You do Something About Polluted Runoff in Your
Community?

Clean water is crucial to the continued vitality of your community.  Whether for
recreational purposes, commercial fishing, habitat preservation, or community aes-
thetics, your community deserves — and demands — clean water.  As summarized
above, polluted urban runoff is a widespread water quality threat.  If left unchecked,
it WILL negatively impact your community through resource impacts, public health
impacts, economic impacts, or more likely a combination of all, given the interwo-
ven nature of beneficial waterbody uses.  It may even have a domino effect where,

The health of your
community depends
on clean water
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for example, polluted ocean waters drive off tourists, which in turn hurts local
merchants, which in turn undermines the local economy.  In short, water quality is
an important part of a healthy community.  Protecting your community’s water
quality should be pursued because it’s the right thing to do.  It’s what the Model
Urban Runoff Program (MURP) calls the water quality ethic.

In addition to your commitment to the water quality ethic, the new regulatory
reality is that your municipality will be required (by NPDES Phase II and/or CZARA
Section 6217) to implement a program that addresses polluted runoff and reduces
the discharge of pollutants in storm water runoff.  Many municipalities currently
lacking formal urban runoff programs (URPs) will be required to develop them
with the next few years.  Will each municipality need to develop a new URP from
scratch to ensure regulatory compliance?  No.  Your municipality is likely already
instituting elements of such a formal URP that your “new” URP will build upon.
The key is to ensure that your URP covers the basic regulatory requirements and
that it translates into water quality improvements.  In short, your community needs
clean urban water runoff and will soon be required to make sure it is clean, which
is where this guide comes in.

This MURP is an off-the-shelf guidebook for small municipalities looking to de-
velop their own URPs.  The MURP will help you to develop, finance, implement,
and enforce a comprehensive program for managing runoff and improving water
quality in your municipality.  In addition, every effort has been made to ensure that
if you develop an URP as described in this guide, you will be well on your way to
compliance with upcoming NPDES Phase II regulations and the CZARA Section
6217 Implementation Plan.

Implementing Best Management Practices

The foundation of your URP should consist of BMPs selected to fit local condi-
tions and water quality problems.  The term BMPs may sound formal, but in real-
ity BMPs are common sense methods for controlling, preventing, reducing, or

removing pollutants in
urban runoff.  Street
sweeping, for ex-
ample, is an effective
BMP.  Source control
BMPs are intended to
prevent or minimize
the introduction of pol-
lutants into runoff.
Dry cleanup of gas sta-
tion fueling areas is an
example of a source
control BMP.  Treat-

1.3 The Solution

A silt fence can help
keep sediment out of
storm drains and
creeks
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ment BMPs, on the other hand, are designed to remove the pollutants from storm
water runoff.  A silt fence that effectively filters sediment from water is a good
example of a treatment BMP.  Considered together, the BMPs you select should
form a comprehensive programmatic framework that reduces storm water pollu-
tion to the maximum extent practicable.

A wealth of information about BMPs is available.  The real test lies in selecting
control measures that address problems specific to your municipality and your
watershed, effectively implementing those practices, and monitoring their success.
In other words, effective BMP implementation requires a comprehensive program.
Developing your comprehensive URP requires you to:

� Assess.  You need to assess the polluted runoff problem in your jurisdiction
and watershed, as well as your existing polluted runoff management efforts, so
that your program is tailored to your needs.  This step involves information
gathering and research to identify resources, problems, opportunities, and pri-
orities for implementing BMPs.

� Develop.  You must develop effective urban runoff control policies and create
an efficient, adequately funded program within the existing administrative struc-
ture of your agency.  This step involves developing legal authority, funding,
and management structures to ensure long-term program sufficiency, account-
ability, and enforcement of BMPs.  This step also involves educating your com-
munity about the problem as a means to promote public participation in identi-
fying the solution.

Assess
Information gathering and

research

Implement
BMP (i.e., who implements

what BMP when, where,
and how)

Develop
Management structure,
legal authority, funding

mechanisms

Evaluate
Program evaluation and

update (the feedback loop)
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� Implement.  You must carry out the BMPs to address your urban runoff prob-
lems.  This step is the heart of your URP, as it details who implements what
BMPs, when, where, and how.

� Evaluate.  You must evaluate the success of your program to remain account-
able, and to maintain and improve its effectiveness.  Program evaluation and
updating allow your URP to adapt to new information, new problems, new
BMPs, and other changing circumstances.

These four components form the conceptual framework for your URP.

How to Begin

As you develop your URP, keep in mind that the conceptual framework does not
necessarily represent a sequence of events but rather a set of activities that must be
completed in order for your URP to be effective.  As your program evolves over
time and you learn more about the problem of urban runoff in your town, each
component informs the others.

The first step in the development of your URP is to investigate the existing urban
runoff framework in your municipality, which means conducting both an institu-
tional and a resource-based analysis of your current urban runoff climate.  Institu-
tionally, you need to know the existing players, policies, programs, fiscal resources,
authorities, and management structures.  Likely your community already has ele-
ments of an URP, and part of the development process is recognizing, coordinat-
ing, and building upon these existing efforts.  In fact, as you develop your
municipality’s URP, a parallel track is reaching out to other municipalities within
the larger watershed to coordinate water pollution prevention efforts regionally.
Watersheds provide the fundamental resource unit for managing polluted runoff
since runoff within a watershed flows to a common outlet.  Banding together in a
larger watershed management plan can help to coordinate BMP implementation,
pool resources, and most of all, better protect beneficial uses.

As a complement to the institutional assessment, you will also need to assess the
current state of your water resources.  This assessment involves identifying and
prioritizing watershed resources, problems, and opportunities for improving wa-
ter quality and the management of urban runoff within your jurisdictional bound-
aries.  The idea here is to identify priority areas of concern based upon watershed
and water quality conditions and issues.  This portion of your assessment helps
you to determine where your URP should be focused and why.  The institutional
and resource assessments are covered in detail in the Assessment chapter of this
guide (Chapter 2).

The next step in the development of your URP is to establish a program manage-
ment structure.  Part of this structure may fall out of your preliminary institutional
assessment, part may be influenced by the type of program that you want to imple-
ment, and part may be impacted by public participation — all subject to change.
Remember that the process is not linear and that the idea here is to establish a
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general framework for your URP so that you can begin your program.  Subsequent
events are likely to impact these arrangements.  Overall program management is
covered in detail in the Program Development chapter of this guide (Chapter 3).

After performing a preliminary assessment and establishing a general manage-
ment structure, the concurrent and overlapping third step in the process is to de-
velop your program elements.  For implementing BMPs, this step is the heart of
your URP, and this guide is primarily a vehicle for providing guidance on this
topic (Chapter 4).

Because the MURP is a model document, a full array of runoff management mea-
sures is presented.  You should choose those controls and elements that are appli-
cable to your community’s concerns.  However, while the document is structured
to allow you to tailor a program to your needs, the MURP also defines minimum
program elements.

All municipalities should begin with at least the minimum program elements.
The minimum program elements recommended by the MURP are the “mini-
mum control measures” required in the NPDES Phase II regulations:

� Public education and outreach
� Public involvement and participation
� Illicit discharge detection and elimination
� Pollution prevention and good housekeeping in municipal operations
� Construction site urban runoff control
� Post-construction runoff management in new development and redevelopment

These Phase II requirements (Sections 4.1 through 4.6) form the minimum URP.
Within each of these Phase II-required control measures (or control programs),
MURP further recommends minimum strategies for BMP implementation.  Thus,
the minimum URP would involve implementing BMPs within each of the six
Phase II-required control measures above.

Note that NPDES Phase II regulations do not target any specific land-use catego-
ries other than activities falling under the scope of municipal operations.  Indus-
trial land uses that are considered significant sources of pollutants are already
addressed under the Phase I regulations (i.e., required to control pollutants under a
General Permit).  With respect to general commercial establishments and residen-
tial sources, the regulations emphasize education and outreach as the method to
achieve pollutant reduction.  However, if you determine that commercial or indus-
trial facilities in your town are significant sources that need to be controlled more
rigorously, this guide also presents control programs to help you do that (Sections
4.7-4.8).  Please note that these additional programs are only the tip of the iceberg
and that any number of individual control programs are available from the sources
listed in this guide should you decide to tailor your URP accordingly.  The range of
URP controls are presented in detail in the Implementation section of this guide.
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The Feedback Loop

The culmination of the initial development process, and the first step in the itera-
tive improvement process, is to evaluate and improve your URP’s performance.  Is
water quality improving?  Is your program functioning?  Are you doing too much?
Too little?  The evaluation step in the URP conceptual framework allows you to
take stock of your program and adjust it accordingly.  While often conceived as a
reporting requirement, evaluation is more aptly described as a daily process.  Overall
program appraisal and updating are covered in detail in the Evaluation chapter of
this guide (Chapter 5).

Structurally, the MURP consists of this overview, the main document, and appen-
dices of supplementary information.  This overview chapter acts as both a general
issue and program summary as well as a guide that shows how each of the indi-
vidual components relate to the larger program.

The main document itself is further divided into four main chapters:  Assessment,
Program Development, Implementation, and Evaluation.  Each of these chapters
has a corresponding appendix with additional information.  For example, Chapter
3, Program Development, corresponds to Appendices 3A through 3E, which con-
sist of additional program management tools such as a model urban runoff ordi-
nance and model general plan language.

The relationship of the appendices to the main document is particularly important
in terms of Implementation (Chapter 4).  Chapter 4 describes the individual con-
trol programs and how each of these control programs can, and should, be a part of
your URP.  However, the actual BMPs (and any other appropriate tools) for each of
these programs are contained in corresponding Appendix 4.  For example, Section
4.4 describes a Municipal Operations Pollution Prevention Program that is supple-
mented by a BMP guide for municipal operations (Appendix 4J), as well as a
variety of other materials relevant to the program (e.g., a model corporation yard
Storm Water Pollution Prevention Plan, Appendix 4L).  See the document layout
on the next page for a visual cue to the guide.

Go to It!

This MURP guide is easy to follow and examples, references, and contacts are
provided.  While some of the information in this guide is general and can be used
by a small municipality anywhere in the U.S., this guide has been designed prima-
rily for users in California.  In fact, the MURP was developed and tested by two
small municipalities — the City of Monterey and the City of Santa Cruz.  As you
make your way through the guide, you will find examples of how these two cities
adapted the MURP to their local conditions.  Much is to be gained from develop-

1.4 MURP Manual Organization
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ing an URP as described in this guide, including regulatory compliance with NPDES
Phase II and consistency with CZARA Section 6217.  However, the most impor-
tant product for the citizens of your community is cleaner water and its many
resulting beneficial uses.  Go to it!
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his section describes some of the initial planning activities for developing
your URP.  As explained below, these activities can be useful in designing

and tailoring your URP to better address local conditions and concerns, to coordi-
nate your program with other environmental programs, and to avoid duplication
of effort.

One of the very first questions to be answered is who in your municipality should
commence the development of your URP?  In most Phase I municipalities the
Public Works Department typically assumed this role because the storm drain sys-
tem was its responsibility.  Since the URP and NPDES Phase II requirements involve
many more functions than only public works, you may choose a different approach
(e.g., forming a multidepartmental steering committee responsible for coordinating your
URP).  Regardless, once the leaders are identified, staff need to be assigned to this
program.  Based on the experience of the Cities of Monterey and Santa Cruz, you need
to dedicate one staff person (junior engineer or equivalent) 3/4 to full time to your URP’s
development.  You may be able to reduce costs by “piggybacking” onto existing envi-
ronmental programs in your community, but some funding to pay for personnel time must
be alloted.   Since small municipalities may not have the resources to dedicate a person
to this program, you can also explore the possibility of developing a regional program
with neighboring municipalities as a way of sharing overall costs.

Before you begin developing and implementing your URP, you need to informally
assess the existing urban runoff framework in your municipality.  Elements of an
URP may already exist in your community — part of the development process is
recognizing, coordinating, and building upon these existing efforts. By taking stock
of existing players, policies, programs, fiscal resources, authorities, and manage-
ment structures you can better understand how your new URP elements may fit
into this environment.

To understand your municipality’s current urban runoff efforts, as well as to iden-
tify potential participants in your new URP, you need to understand what is cur-
rently being done to address urban runoff.  How is your municipality organized to
address polluted urban runoff in new development, existing development, illegal

T

2.1 Institutional Assessment

Internal Institutional Assessment

Departmental Leaders
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dumping, and accidental spills?  Each municipality will be organized differently; however,
most municipalities will share similar functional duties.  As an example, all municipalities
review new development pursuant to the California Environmental Quality Act (CEQA);
however, in some cases, this review is done by a planning department, in others an
environmental programs division, and in others a City Manager.  It is important for you to
understand who is doing what to address polluted runoff within your own municipality.
See Table 2-1 for an example of such an analysis performed by the City of Santa Cruz.

Once you have a general idea of the players within your municipality, the next step
is to get a preliminary idea of your existing polluted runoff policies, programs,
legal authorities, and fiscal resources.  Some of this will likely fall out of the func-
tional analysis, but you will also need to look at existing ordinances, general plan
policies, local coastal program policies (if applicable), fiscal resources (if any),
and any other runoff-related programs in your municipality.  Remember that you
do not need to perform an in-depth analysis here, but rather try to get a general
sense of what you have to work with.  (Note:  The more in-depth program analysis
that will eventually be necessary for your URP is covered in greater detail in the
Program Management section of this guide.)

Armed with a general sense of your
municipality’s players, policies, pro-
grams, fiscal resources, authorities, and
management structures you are now
ready to call an internal meeting to dis-
cuss your potential URP.  The overview
section of this guide (at least) and any
accumulated materials are appropriate
background information to distribute
to participants prior to this meeting. While

the goal of this meeting should be primarily informative, some important preliminary de-
cisions must be made.

Following your internal meeting, you should have some initial options and a gen-
eral sense of the existing urban runoff management framework for your munici-
pality.  You are now ready to reach out to other urban runoff players and programs
outside of your municipality.

A useful step in developing your URP is to review existing regional programs,
plans, and policies for relevance to your municipality’s URP.  These programs can
include federal, state, regional, or municipal programs that directly or indirectly
address urban runofff issues.  For instance, a watershed management plan/pro-
gram may exist in your region developed by another entity.  It would be useful for
your municipality to understand that plan and coordinate your URP with the exist-
ing watershed management program.  The main objectives of conducting such a
review of existing external programs are to:

External Institutional Assessment

Start your URP with
an internal meeting
to go over issues and
goals
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Table 2-1.  City of Santa Cruz Departments Responsible for URP

Division/Section

Public Works

Wastewater Treatment/Industrial
Waste Inspection

Operations/Wastewater Mains

Operations/Refuse and Recycling
Collection and Processing

Operations/Streets and Flood
Control

Traffic Engineering/Traffic
Maintenance

Engineering/Design and Develop-
ment

Administration

Planning and Community
Development

Current Planning

Future Planning

Building Inspection

Fire Department

Parks and Recreation

Current Activity

Storm water monitoring; detection of illicit connec-
tions; training and information to businesses on
proper disposal of liquid wastes

Maintain sewer mains to avoid overflows that could
affect surface water quality; perform annual cleaning
of catchbasins; investigate complaints of illegal
dumping and connections

Conduct street sweeping; provide refuse and
recycling services including curb-side pickup of used
motor oil; assist with river and creek clean-up;
organize hazardous waste drop-off days and work
with the County on hazardous waste drop-off

Maintain storm drain system and flood control
facilities; assist with detection of illicit connections;
assist with river and creek clean-up

Conduct storm drain stenciling; implement trip
reduction locally for city personnel; planning; signal
coordination to improve traffic flow and reduce air
pollution; promote alternative transportation modes;
participate in CMP monitoring

Design and construction of storm drain system
improvements; mapping of facilities; conduct land
development review; storm drain monitoring plan
development to coordinate storm drain water quality
planning efforts locally and regionally

Assist all divisions with educational and outreach
efforts on recycling, refuse collection and disposal;
industrial waste issues; training; and maintaining
stormwater utility

Review new development and redevelopment projects
(under CEQA)

Prepare General Plan revisions and amendments

Review erosion control plans for private develop-
ment; inspection of on-site improvements

Respond to hazmat spills; inspection of city facilities
for proper storage and use of hazardous materials

Implement pesticide and herbicide application
program based on state guidelines; in-house training
to city personnel on hazardous materials handling at
city facilities

Potential Future Role/Responsi-
bility for URP Implementation

Industrial and Commercial Program
Elements (inspections and education)

Catchbasin Cleaning Program

Illicit Connection Program

Street Sweeping Program; Hazardous
Waste Control Program

Storm Drain Stenciling Program;
Coordination with CMA

Construction Site Inspection Program

Public Education and Outreach
Program

Implementation of revised CEQA
checklist

New Development Program

Construction Site Inspection Program

Hazardous Materials Control Program;
Industrial/Commercial Program

Program for parks, golf courses,
swimming pools, and public water
bodies
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� Ensure that your URP does not duplicate any existing activities.
� Ensure that your URP within your municipality is coordinated with and does not

conflict with other existing environmental programs.
� Identify areas not previously addressed by other programs so that elements can

be included in your URP to address these areas.

Regional programs may include, for example, basin plans, state nonpoint source
programs, and the Caltrans storm water management program.  Local programs
may include city construction and grading program, hazardous waste recycling
and disposal programs, maintenance programs, and local resource conservation
district programs.  Table 2-2 shows the programs and plans reviewed by the Cities of
Monterey and Santa Cruz during the development of their URPs, and can be used as a
guide in identifying the programs and plans to review for your municipality.

Some key items to keep in mind while conducting this review are:

� Does the program address any urban runoff issues?
� If so, what is currently being done under that program to address the identified

urban runoff issue?
� It is appropriate to continue handling the identified issue under the existing program

or should it be addressed in the URP that you are developing?
� How can effort and cost be reduced by coordinating your URP with other existing

programs?

Again, in conducting this review, remember that the goal is not to expend a large
effort to create a polished report, but to identify programs with which to coordi-
nate your URP.

Once you have identified such programs, plan to meet with people responsible for
implementing them to see whether they are willing to emphasize urban runoff
concerns within their programs.  An example is the hazardous materials (Hazmat)
program in your area.  Such a program will emphasize the proper handling, stor-
age, and disposal of hazardous materials through outreach and education of the
public and through site inspections at industrial and commercial facilities.  You
could meet with the staff from the Hazmat program to ask if they would empha-
size urban runoff issues in their public education and outreach materials.  Remem-
ber the idea is to utilize existing resources where possible, and avoid duplication
of effort by different programs.

A parallel track is to reach out to other municipalities within the larger watershed
to coordinate water pollution prevention efforts regionally. Watersheds provide
the fundamental resource unit for managing polluted runoff since runoff within a
watershed flows to a common outlet. Banding together in a larger watershed man-
agement plan can help to coordinate BMP implementation, pool resources, and,
most of all, better protect water quality.
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Table continues on following page

Regional/Areawide Programs
Basin Plans

Water Quality Protection Program,
Action Plan I

Urban Runoff Water Quality
Management Plan

State Nonpoint Source Control
Program (CWA Section 319 and
CZARA Section 6217)

California Coastal Management
Program [CCMP] (includes
CZARA Section 6217)

Caltrans Storm Water Management
Program

General Industrial/General
Construction Storm Water Permit

Clean Air Program

CWA Section 404

California Department of Fish and
Game Code Section 1600

Wastewater Reuse/Recycling
Programs

Water Allocation Program

City of Monterey Programs
City of Monterey Storm Water
Utility

General Plan/ Local Coastal Plan/
Zoning

CEQA review process

Laguna Grande/Roberts Lake Land
Use Plan

RWQCB

Lead coordinating agency Monterey
Bay National Marine Sanctuary.
Coalition of federal, state, and local
agencies, and local municipalities.

Association of Monterey Bay Area
Governments

SWRCB

California Coastal Commission

Caltrans

RWQCB

Air Quality Management District

Army Corps of Engineers

Department of Fish and Game

Monterey Regional Water Pollution
Control Agency

Monterey Peninsula Water Management
District

City of Monterey

City of Monterey

City of Monterey

City of Monterey

Program Agency Primarily Responsible
for Implementation

Establishes regional water quality objectives, beneficial uses,
and implementation strategies

Public education and outreach, technical training, regional
urban runoff management, structural and nonstructural controls,
storm drain inspection, sedimentation and erosion control,
planning controls (CEQA)

Illicit discharge elimination, public education and participation,
controls for new development, monitoring

Includes recommendations for implementing urban runoff
pollution controls from new and existing development,
construction sites, other urban sources, and transportation
infrastructure

Development and periodic review of Local Coastal Plans,
review and issuance of coastal development permits, review for
consistency with the CCMP of federal projects (projects
conducted, permitted, or funded by federal agencies), public
education and outreach

Pollutant and sediment controls on Caltrans facilities

Controls pollutant discharge from industrial and construction
sites

Controls air emissions of pollutants that enter urban runoff
through deposition and fallout

Regulates activities involving filling of the waters of the U.S.;
requires a water quality certification from the RWQCB, which
in turn regulates pollutant discharge and erosion during and
after project construction

Regulates activities such as grading, filling, and dredging in
state waters or stream beds; controls sedimentation, erosion,
and pollutant discharge into streams

Primary function is wastewater collection and treatment; some
storm water reuse has been looked at for future role

Joint Powers Authority to manage portable water allocations for
the Monterey Peninsula

A funding mechanism for storm drain maintenance and
construction

Controls land use

Controls water quality degradation from new development and
redevelopment

Regulates development and land use in plan area

Urban Runoff Issues Addressed
by the Program

Table 2-2.  Existing Plans and Programs Reviewed by Cities of Monterey and Santa Cruz
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Reference: Woodward-Clyde. 1997.  Review of Existing Plans, Programs, and Policies.  Prepared for City of Monterey and City of Santa Cruz.

At this point, you should have a pretty good idea of the existing polluted runoff manage-
ment framework in and around your municipality, and you should also have developed
some preliminary ideas on the type of URP that your municipality may be able to imple-
ment.  As you continue with the resource assessment described in the next section of this
document, your URP options should become even clearer.

As you begin to develop these options and move forward with your URP, you will
need to get the decision makers involved, possibly in the form of an informal
briefing or a formal presentation.  You may want to wait until you have worked
through the assessment completely or you can give out some signals that an URP
is potentially coming down the pike.  Whatever the method, early buy-in from
policy and decision makers is crucial to your URP’s success.  The Program Man-
agement section of this guide discusses this issue in more detail, but it is never too
early to cultivate management and politcal support.

City of Santa Cruz Programs
City of Santa Cruz Storm Water
Utility

General Plan/ Local Coastal Plan/
Zoning

CEQA review process

Grading Ordinance

Hazardous Materials Storage
Ordinance

San Lorenzo River Watershed
Management Plan

San Lorenzo River Caretakers

Arana Gulch

City of Santa Cruz

City of Santa Cruz

City of Santa Cruz

City of Santa Cruz

City of Santa Cruz

Santa Cruz County Environmental
Health Services

Santa Cruz County Resource Conserva-
tion District

Santa Cruz County Resource Conserva-
tion District

Program Agency Primarily Responsible
for Implementation

A funding mechanism to fund flood control improvements and
habitat restoration projects in the San Lorenzo River watershed,
develop a storm drain Master Plan, and implement storm water
BMPs throughout the City

Controls land use

Controls water quality degradation from new development/
redevelopment

Controls erosion and sedimentation

Indirectly reduces improper discharges of pollutants to storm
drains

Addresses low flows, toxic pollutants, sedimentation, and
erosion from a variety of sources including urban

Steering committee of land users and residents working closely
with public agencies on watershed planning, restoration, and
education

Steering committee of land users and residents working closely
with public agencies on watershed planning, restoration, and
education

Urban Runoff Issues Addressed
by the Program

Table 2-2 (continued).  Existing Plans and Programs Reviewed by Cities of Monterey and Santa Cruz

What Next?
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The two ways to approach this assessment are:

� Conduct a limited assessment (as presented in NPDES Phase II regulations),
and rely on the presumption that you have a general urban runoff problem.

� Geographically identify more precisely the nature of your municipality’s water-
shed resources, pollutants of concern and their sources, and opportunities for
water quality improvements.  Through this analytic mapping exercise, determine
where the specific problems are within your jurisdiction and develop evidence
as to why you should be focusing your URP resources on those problems.

Minimum Requirement:  Presume a General Urban Runoff Problem
Exists

NPDES Phase II regulations emphasize the presumptive approach.  The presumption is
that each municipality has a general urban runoff problem and that this problem can be
addressed through the implementation of six minimum control programs.  The regula-
tions, therefore, ask for a limited local assessment that demonstrates an awareness of the
storm drain system (i.e., map of major pipes, outfalls, and topography and areas of
concentrated activities likely to be sources of storm water pollution).  The advantage of
the presumptive approach is twofold: (1) it focuses limited program resources on pro-
gram implementation without a lot of time and resources invested in up-front studies and
(2) it is the most cost-effective way to implement the required elements of your program
(Section 4).  A great deal of evidence supports the premise that polluted runoff is a
problem in urban environments and you can be fairly confident that your municipality
shares these general runoff problems.  By accepting this premise, you can directly imple-
ment the six minimum control measures described in the regulations secure in the knowl-
edge that the elements of your program satisfy the regulatory requirements.

The disadvantage is that your municipality may have unique watershed resources
or unique urban runoff problems that require custom-crafted program elements.
Lacking a detailed assessment that allows your URP to target specific concerns,
water quality improvements may not be achieved.  Furthermore, and just as impor-
tantly, without a more detailed assessment of your specific urban runoff problems,
educating both the public and decision makers as to the nature of the problem —
and the need for a program — may be more difficult.

Optional:  Identify Specific Urban Runoff Problems in Your
Municipality

The essence of a detailed municipal assessment is a working map of your munici-
pality supplemented by a descriptive analysis of the relevant mapped features.

The idea is to use the working map as an analytical tool for identifying pollutant sources
and prioritizing opportunities for water quality improvements (both structural and

2.2 Assessment of Watershed Resources and Pollutant Sources
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nonstructural measures) in a geographical manner.

While the goal of geographically identifying and prioritizing watershed resources is clear,
methods for achieving this goal vary
greatly depending upon the level of re-
sources available.  For example, your mu-
nicipality may be equipped with a work-
ing geographic information system (GIS)
containing water quality monitoring infor-
mation that helps you to pinpoint resource
concerns at the click of a mouse.  Or,
conversely, your working map may be the
product of a staff meeting in which re-
source areas and potential concerns are

mapped out using the best professional judgment and the local knowledge possessed by
your city engineers, maintenance supervisors, planners, etc.  Table 2-3 presents a list of
urban runoff pollution sources with the pollutants associated with these sources.  You
can use this table to guide you in identifying the sources that are signficant in your area.

Regardless of the mapping method, always remember that the analytical mapping pro-
cess is only a means to an end and not an end in itself.  Municipal assessments have been
known to eat up large portions of development budgets as the assessors attempt to
quantify and characterize every component of the municipality’s built and natural envi-
ronment.  While a comprehensive assessment detailing acres of different land uses, num-
bers of targeted industries (e.g., number of gas stations), linear coverage (e.g., miles of
road), etc., can be quite useful for prioritizing resources, it can also quite easily become
a boundless work task that may or may not be justified by the result.  You need to clearly
define the parameters for this task prior to beginning because it is easy to commit re-
sources over and beyond what is necessary to arrive at your municipality’s urban runoff
priorities.

There is growing evidence that the degree of urbanization has evidenced by the percent-
age of directly connected impervious area, or DCIA) can indicate the extent of urban
runoff pollution.  Considering the percentage of DCIA in your municipality can provide
a tool for assessment and choosing control measures for programs.  For example, an
area with a low percentage of DCIA probably indicates few urban runoff impacts and
new development controls should be emphasized to prevent an  increase in impacts.  An
area with a higher percentage of DCIA will likely have greater urban runoff impacts.
These areas should consider other control programs tailored to the existing land uses in
the municipality.

Your working map can
be the product of a
staff meeting
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Do You Need to Proceed with the Municipal Assessment?

This guide presents a minimum program that can be undertaken without a  detailed
municipal assessment, which satisfies regulatory requirements and which should result in
general water quality improvements.  However, this guide does not advocate that you
proceed without some level of municipal assessment.  Such an assessment is necessary
not only to develop optional program elements to address your municipality’s specific
runoff problems, but also to help frame your URP for decision makers, affected busi-
nesses, and the general public.  Furthermore, even if you should choose to institute only
the minimum program, program evaluation and subsequent program revisions (Section
5) will require establishment of baseline conditions and some amount of descriptive
analysis.  Hence, a robust URP requires a descriptive municipal characterization as
illustrated in the remainder of this section.

Your municipal assessment should consist of two elements:

Developing Your Working Map

Pollutant Source/
Activity

Vehicle Service Facilities

Gas Stations

Metal Fabrication Shops

Restaurants

Auto Wrecking Yards

Mobile Cleaners

Parking Lots

Residential Dwellings

Parks/Open Spaces

Construction Sites

Corporation Yards

Streets and Highways

Marinas

Golf Courses

Sewer Overflows

Physical
Parameters

Synthetic
Organics1

Petroleum
Hydrocarbons

Heavy
Metals2 Nutrients Pathogens Sediments

Oxygen-
Demanding
Substances

Table 2-3.  Relationship of Sources to Primary Pollutants of Concern
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� A map of your municipality identifying resources, problem areas, and opportunities
for water quality improvements

� A textual companion document or list describing the mapped features

The basic elements of the municipal assessment working map are shown in Table 2-4.
Keep in mind that these elements represent a ‘laundry list’ of sorts meant primarily to
accelerate your own thought process relevant to your municipality’s urban runoff con-
cerns and is not a required set of elements.  Each municipality is different, both in terms
of built and natural environment as well as the level of time and effort expended on
municipal assessment.  Remember, the goal is not to create a polished municipal charac-
terization but rather to identify and prioritize (by any means available) opportunities for
improving water quality and the management of urban runoff.

If the above-described elements of the working map appear daunting, remember,
the working map is only a tool.  If much of the information is unavailable, or if the
development budget would be unduly strained by the process of developing the
mapped information, pick and choose the elements of the assessment most useful
for your jurisdiction.  For example, if you can easily locate land-use categories or
specific sources, but have no monitoring or other water quality information that
substantiates a problem, the land-use information alone can be used to target po-
tential polluted runoff sources (e.g., vehicle service facilities).

Targeting Priorities for Your Municipality

Figures 2-1 and 2-2 show working maps prepared by the Cities of Monterey
and Santa Cruz with the assistance of the California Coastal Commission.

These cities began the development of their URPs by mapping existing in-
dustries, commercial facilities, and municipal facilities.  Each city was pre-
sented with different challenges and results due to differing levels of avail-
able resources.

The City of Monterey identified land use of parcels on a large paper map
colored by hand with information from a phone book.  The working map
showed specific types of facilities chosen because of their potential for ur-
ban runoff pollution (e.g., restaurants, auto service facilities, and park and
school grounds).

The City of Santa Cruz working map, on the other hand, represented the
“Cadillac” of this effort, computer-generated using an existing GIS with land-
use layers overlaid on a City map.

Whatever your resources may be, this type of effort is doable and informa-
tive.  Both cities used these land-use maps to identify potential polluters to
target with educational campaigns.  The City of Monterey correlated the
types of businesses found nearest the most polluted storm drain outfalls to
use education funds most effectively.
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Table continues on following page

Resources
Watersheds
Wetlands
Riparian areas
Rivers
Streams
Lakes
Ponds
Springs

Infrastructure
Roads
Drainage facilities
Storm drain system
Treatment works
Outfalls

Natural Environment
Topography
Vegetation cover
Soils
Sensitive habitat areas

Other
Water quality monitoring
stations

By Land-Use Types
Industrial
Commercial
Residential
Agricultural
Public roads
Municipal operations
Parking lots
Undeveloped/open space
Parks and recreation

� Describe water quality condition (e.g., good, bad, moderate, unknown)
� Describe beneficial uses (e.g., water supply, recreation, habitat, fishing)

How?
••••• SWRCB Water Quality Assessment documents for your area
••••• RWQCB Basin Plan for your area
••••• Municipal staff observations
••••• Municipal GIS, aerial photos, topo maps

Mapped Features
The map should identify:

Textual Companion
Each of the mapped features should be described:

Table 2-4.  Elements of Municipal Assessment Working Map

� Describe types and quantities (e.g., miles of roads, length of storm drain pipe of different
diameter, numbers of outfall locations, etc.)

� Describe existing control measures and their effectiveness (e.g., catch basin cleaning)
� Describe general condition (e.g., good, bad, deteriorating, needs replacement)

How?
••••• Your municipality’s capital improvement plan
••••• Municipal staff observations
••••• Municipal street maps

� Describe in general (e.g., predominant topography) and in detail as feasible (e.g., large
pervious or impervious areas)

� Describe areas susceptible to erosion
� Describe areas where infiltration (for treatment) is possible (from the viewpoint of soil

quality, groundwater, etc.)

How?
••••• U.S. Geologic Survey maps
••••• Municipal staff observations
••••• Municipal park maps

� Describe water quality monitoring trends by location

How?
••••• RWQCB Basin Plan for your area
••••• Municipal staff observations

� Describe numerically (e.g., number of parking lots), linearly (e.g., miles of road), by area
(e.g., acres of open space), and/or by percentage (e.g., percent residential)

� Describe clustering of land-use types, if any

How?
••••• County Assessor’s data
••••• General plan documents
••••• Municipal staff observations
••••• Aerial photos, land-use maps

Note: the land-use categories can be collapsed, expanded, and/or modified as appropriate.
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By Specific Sources
Auto repair shops*
Auto wrecking yards*
Boatyards/Marinas
Corporation yards*
Dry cleaners
Equipment rental and storage

yards*
Furniture makers
Gas stations*
Golf courses
Hospitals/medical facilities
Landfills
Landscaping activities
Metal fabrication shops*
Mobile cleaners*
Nurseries
Painting activities
Photoprocessing
Pool, spa, and fountain

maintenance
Pottery studios
Printers/publishers
Public water and wastewater

treatment facilities
Residential activities
Restaurants*
Tanneries

By Known “Hot-Spots”
Illegal dumping area
Cross connection with sanitary
sewer
Animal ‘walking’ area
Leaking underground tank(s)

� Describe numerically (e.g., number of vehicle service facilities)
� Describe clustering of potential sources, if any
� Describe pollutants expected from each type of source

How?
••••• Municipal staff observations
••••• County Assessor’s data
••••• RWQCB database

Note: Specific sources will fall into the larger land-use categories.  The sources listed here do not represent a
complete listing of potential runoff sources, but rather a starting point for thinking about your own
jurisdiction.  Known significant sources are marked with an asterisk (*).

Mapped Features
The map should identify:

Textual Companion
Each of the mapped features should be described:

Table 2-4 (continued).  Elements of Municipal Assessment Working Map

� Describe any known polluted runoff “hot-spots” in your area and how these problems
became known, status of repair, etc.

How?
••••• Municipal staff observations
••••• Municipal enforcement proceedings
••••• RWQCB
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The product of the municipal assessment should be a written report, de-
veloped from the working map and descriptive textual companion, sum-
marizing your findings and supporting your program elements.

As you develop your working map, opportunities for targeting specific problem areas or
pollutant sources should become apparent.  If you identify a clustering of restaurants
upstream of an outfall location where observations or monitoring data have consistently
identified the presence of detergents or grease, your commercial program can be supple-
mented with a program that targets the food service industry.  Or maybe your assess-
ment identifies general degradation of watershed resources (i.e., wetlands, streams, etc.)
in a particular sector of your municipality, pointing to the need to target your program
geographically.  Or maybe your assessment results do not identify any readily apparent
targets but rather point to the need for better water quality monitoring data.  The possi-
bilities are endless and each municipality’s assessment techniques, results, and priorities
will be different.  Whatever you experience, remember that targeting priorities is particu-
larly important when resources are limited — your URP should attack both the most
important and the most easily approached problems first.

Conclusion

While the more you “know” about the characteristics of your municipality the
better, do not lose sight of the goal in your pursuit of quantifying everything within
your jurisdictional boundaries (and/or the larger watershed).  Remember that the
minimum program elements do not require an expansive assessment to ensure
NPDES Phase II compliance and CZARA Section 6217 consistency.  However, if
your municipality chooses to address additional issues relevant to your particular
resource issues and constraints, the municipal assessment exercise can provide
you with evidence to support that decision.
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Figure 1-1.  City of Monterey Map
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Figure 1-2.  City of Santa Cruz Map
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3.1 Program Management

Given the variety of elements that make up an URP, its development and imple-
mentation require participation and coordination between numerous agencies and
municipal departments.  This section presents a picture of how your overall URP
should look, describes the role of the lead department or oversight committee,
identifies key departments for each of the program elements, and identifies areas
where the lead department needs to ensure that urban runoff-related activities are
coordinated.

Overall Management

The lead department or oversight committee is responsible for the URP’s develop-
ment and works with others to ensure that legal authority is established and that a
funding source is identified and established.  This lead entity is also responsible
for conducting evaluations of the program and reporting to the governing and
permitting authorities.

Figure 3-1 shows the various elements or control programs that make up an URP,
including some other environmental programs that you are likely to coordinate
and even share resources with.

Figure 3-1.   Urban Runoff Program and Supporting Programs

Illicit Connection/
Discharge Program

Construction Site Discharge
Control Program

Industrial Facilities
Control Program (optional)

Industrial Pretreatment
Program

Solid Waste
Program

Congestion Management
and Air Pollution
Control Program

Hazardous Materials
Program

Municipal Operations
Control Program

New Development/
Redevelopment Control
Program

Public Involvement/
Participation Program

Public Education and
Outreach Program

Commercial Facilities
Control Program (optional)

Monitoring Program
(optional)
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Management of Program Elements

Some ideas on how to manage your program elements are presented below:

� The Public Involvement and Participation Program should be managed by
the lead department or committee in charge of the overall URP.  This program
is integral to the entire development process and requires an intimate knowl-
edge of all aspects of the URP.  This program is the public’s initial contact with
the URP concept, and must be headed by staff who convey a good image as
well as bring back public input to each of the programs.  This program must
also be closely coordinated with the public education and outreach program.

� The Public Education and Outreach Program should be developed and co-
ordinated with any public education efforts currently underway in your mu-
nicipality.  This program can be managed by a number of departments in the
municipality.  A public education person or a public relations/media coordina-
tor is an obvious fit.  Another option is to contract this program out to an
individual or another local agency that does public education campaigns.  This
program works well on a regional basis as it can save on personnel and printing
costs, and it ensures that a consistent message is being conveyed to the public.

� The Illicit Connection/Discharge Program is likely to be managed and imple-
mented by (1) wastewater or industrial waste inspectors, (2) building inspec-
tors, (3) streets maintenance, (4) code enforcement, or any combination of the
above.   The City Manager’s and/or City Attorney’s office could be involved if
a serious noncompliance problem is noted.

� The Municipal Operations Control Program is specifically for the day-to-
day operations of the municipality, and includes numerous departments.  An
initial training should be held for each department affected by this program to
set goals and define any changes that should be made; then the program be-
comes the responsibility of each affected department.  The lead entity should
be responsible for obtaining data for yearly reports from each implementing
department.

� The Construction Site Control Program should be included as part of any
existing inspection efforts for projects in your jurisdiction.  Any building in-
spectors (e.g., Building Officials, construction management, or project devel-
opment representatives, etc.) can add proper site controls to inspection lists.

� The New Development/Redevelopment Control Program should be inte-
grated into current practices within the Planning and Public Works Depart-
ments.  The Planning Department issues development permits, performs CEQA
review, and comments and makes recommendations on plans.  This program
must begin with recommendations and requirements for mitigating the effects
of new development on storm water conveyance systems and water quality.
Often the Public Works Department is also involved in site plan reviews in
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which they should implement requirements for on-site storm water structures
and future maintenance of those structures.  This process should be coordi-
nated between the two departments to minimize overlap and ensure that re-
quirements are implemented.

� The Commercial Facilities Control Program includes some public educa-
tion, technical training, and later, site inspections.  Either one department or a
team can implement this program.  Public education and involvement for this
program consist of meetings held during the development process to gain in-
put from those affected by any new requirements (BMPs).  Technical training
is required to teach employees of commercial facilities how to implement BMPs,
and later site inspections measure the success of the program and lead to en-
forcement actions if necessary.  One department should manage all aspects of
this program, though coordination with public education and outreach and other
programs is required.  If a department within your agency already does com-
mercial site inspections, then incorporate this program into existing proce-
dures.  Possible managers include individuals from an industrial waste inspec-
tion or building inspection division, or it may be best to coordinate this pro-
gram with your county environmental health department.

� The Industrial Facilities Control Program is included here as an optional
program because many significant industrial facilities are required to have an
NPDES permit or other environmental regulatory program in place, which
should reduce the potential for polluted runoff to enter a municipal storm drain
system.  If the municipality decides to implement its own program, it could be
run by an industrial waste inspection division, wastewater inspection, or pub-
lic works.

Coordination Between Program Elements

Here are some ways to ensure coordination between the multiple players involved
and to reduce the potential for confusion:

� Based on the experience of NPDES Phase I municipalities, it is recommended
that the lead department or oversight committee convene meetings of repre-
sentatives of all departments and agencies responsible for specific program
elements during the development stage on an as-needed basis; regular meet-
ings should be scheduled during the implementation phase.  The objectives of
these meetings are for all involved to report on work completed, hear about
problems encountered or envisioned, and  hear what others in the municipality
are doing.  These meetings are useful in developing ideas on sharing resources,
avoiding duplication of effort, and providing a coordinated consistent mes-
sage on management of urban runoff pollutants.

� Note that site inspections for existing development are a component of three
program elements: illicit connection/discharge, commercial facilities, and in-
dustrial facilities control programs.  To avoid problems associated with mul-
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tiple inspections, consider combining the inspection/site visit function from all
these programs under one agency/department.  If you do not choose to com-
bine the inspection function, then make sure the inspectors under each pro-
gram are informed about the other programs so that they do not convey con-
flicting messages to the affected businesses and the public.

� Site inspections are also involved in construction site and development control
programs.  These inspection functions can and should be combined because
the inspector checking for construction controls can also check to see if
postconstruction controls are installed.

� Both the municipal operations and the commercial facilities control program
likely involve implementation of BMPs related to building maintenance and
repair and vehicle service facilities.  Make sure that the BMPs you are requir-
ing the commercial operators to implement are the same you are requiring your
own municipal staff to adopt and implement.  Inspections should take place on
the same schedule and should require the same types of modifications.  Re-
member that your municipal program should provide a model that the private
sector can emulate.

Coordination with Other Supporting Programs

Since several existing environmental programs indirectly reduce urban runoff pol-
lution, use them to the extent possible.

� For instance, many municipalities are extending their solid waste pickup ser-
vice to include curbside pickup of used motor oil.  Your URP could share the
costs of this effort, which can reduce incidents of used motor oil being dis-
charged to the storm drains.

� Consider using a single hotline number for all calls related to urban environ-
mental issues — urban runoff, hazardous materials, recycling, or solid waste.
You may want to do it on a coordinated regional basis.

� In urban settings, many of the pollutants in runoff come from automobiles —
either as tailpipe emissions picked up by rain and carried into the storm drain
system or as particulates from the wear, tear, and operation of vehicles
(brakepads, tires, drips).  Support your local congestion management agency
to reduce vehicle trips in your area and also help clean up the water.

3.2 Institutional Arrangements/Coordination

A municipality’s URP may be implemented with a variety of institutional arrange-
ments.  Small municipalities are not expected to develop an entirely new program
on their own.  Many aspects of URPs can be developed and implemented by build-
ing on and coordinating local, existing institutional arrangements:
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� A municipality may choose to develop and implement a program on its own.
Existing internal arrangements may already accommodate key components of
an URP, or at least provide the basic building blocks.  For example, many
municipalities have assigned illicit connections and discharge detection and
elimination activities to their wastewater department.  This approach has been
efficient because the staff is already trained to conduct inspections, has experi-
ence working with underground sewers and storm drains, and has the equip-
ment for sampling.

� A municipality may also consider joining an existing URP in an adjacent mu-
nicipality.  This approach is recommended to small municipalities to help re-
duce their program development costs.  Note that if an existing program is
operating under an NPDES Phase I permit, the permit can be modified to ac-
commodate a new municipality.  However, NPDES Phase II municipalities are
advised to consider the pros and cons associated with joining a Phase I URP as
listed in Table 3-1.

� A municipality may consider creating a joint program with other nearby mu-
nicipalities.  This approach to working with other municipalities has taken the
form of Memorandums of Agreement/Understanding (e.g., municipalities in
Santa Clara and Alameda counties) and Joint Powers Authority (e.g., munici-
palities in Marin County).  A sample agreement is presented in Appendix 3A.
In the event that you decide to develop a joint URP with other adjacent munici-
palities, you need to consider the following issues:

� Uniform program in urbanized areas

� Share administrative expenses and staff expertise

� Share of monitoring costs, if required, of small
municipalities

� Phase I municipalities could, by agreement,
implement control measures

� Earlier program implementation and improvement
to water quality and protection of beneficial water
uses

� Could be a small entity or source if a watershed
approach is implemented and could rely on
municipalities areawide program to represent and
support interests

� Phase II municipalities would not be required to
develop program

� Could require implementation of control measures
beyond the six minimum control measures

� Individual NPDES program could receive greater
regulatory scrutiny than small municipalities regu-
lated under a general NPDES permit

� Potentially more comprehensive reporting require-
ments

� Water quality monitoring required

� Requires compliance with all applicable requirements
of Section 122.26 of the regulations including those
for Phase I and terms and conditions of the applicable
permit

Advantages Disadvantages

Table 3-1.  Advantages and Disadvantages of Joining a Phase I Urban Runoff Program
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� Determine the formal institutional arrangements used to make decisions
for each co-permittee.  The mechanism for making decisions may be a
Management Committee made up of co-permittee representatives.  The
Management Committee needs to evaluate how its responsibilities fit into
the overall URP framework, how it communicates and coordinates activi-
ties, what its authority is, and what its procedures for decision making are.
The Management Committee needs to formalize any agreements by adopt-
ing official bylaws.

� Subcommittees may also be formed to address specific program elements.
Each subcommittee should define its focus, participants, tasks to be ac-
complished, and the time frame allowed to accomplish the tasks.  Ideally,
all co-permittees should participate in at least one subcommittee.  Each
subcommittee should define a chairperson responsible for maintaining
written documentation of subcommittee deliberations and recommenda-
tions, to the extent needed to achieve the subcommittee’s objectives.  Some
examples of possible subcommittees include a Monitoring and Special
Studies Subcommittee, a Municipal Operations Activities Subcommittee,
or a Policy Level Subcommittee.

� A lead agency should also be identified whose responsibilities may in-
clude coordinating day-to-day business, scheduling meetings, and  repre-
senting the URP at external meetings.  However, the lead agency should
assume no responsibility for specific programs, and should not be viewed
as the responsible agency for the permit (because the entire program area
should be responsible for the URP’s implementing).

� An alternative to a full joint program is project/program element-specific agree-
ments.  Informal cooperative agreements can effectively share staff and finan-
cial responsibility for a specific project, such as developing outreach materi-
als.

� A municipality can arrange for another governmental or other entity to imple-
ment appropriate control measures or BMPs (with memorandums of agree-
ment or contracts).  For example, a municipality can arrange to have a citizen’s
monitoring group conduct visual inspections and/or collect samples to supple-
ment lack of staff or financial resources.  Similarly, a municipality can utilize
the expertise of a local resource conservation district for review of applica-
tions for grading permits for inclusion of established BMPs.

� A municipality can coordinate with existing, local watershed-based or regional
programs.  For example, in the Monterey Bay region, municipalities can coor-
dinate with the Water Quality Protection Program for Monterey Bay National
Marine Sanctuary, a partnership effort among 25 federal, state, local, and non-
profit groups to address water quality issues including urban, marina, agricul-
tural, and monitoring.  Pooling local resources helps to develop joint urban
education products and outreach and volunteer programs that can be used
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throughout the region.  It also works with various local jurisdictions to help
obtain grant funding for urban runoff projects, and to identify a variety of ex-
isting watershed-related government and volunteer efforts in the region that
can partner with the cities in their URPs.  The program’s various committee
members and watershed efforts can provide a coordination link for local juris-
dictions in building their programs.

� A municipality may chose different implementation mechanisms for different
elements of the program using some hybrid of the above-described arrange-
ments.

Using local, existing institutional arrangements has several advantages.  Time
and money can be saved by avoiding reinvention of the wheel or duplication of
effort.  An upfront effort to review potential arrangements within a municipal-
ity, as well as those previously developed by other municipalities and pro-
grams, is a worthwhile investment.  Additionally, coordination and consistency
within a municipality, with adjacent municipalities, and with other programs
in the area is beneficial.  This effort may “level the playing field” for discharg-
ers, businesses, and property owners participating in or affected by the URP.
These parties are invited to participate and are affected similarly by all URPs
within a geographic region, which is highly preferable to dealing with one
approach in one municipality and a different approach in the municipality next
door.  Additionally, good coordination and consistency facilitate keeping regu-
latory agencies informed and more able to provide assistance.

3.3 Legal Authority

This section describes the various actions that may be required to establish the
legal authority to develop, implement, and enforce an URP in a municipality.  Each
municipality decides the extent to which each of these actions is necessary.

In California, the following three mechanisms/tools can be used as legal authority
for an URP: an ordinance, a General Plan element (including Local Coastal Pro-
gram provisions for coastal zone areas), and CEQA.  For a municipality, the ordi-
nance is the ultimate legal authority to control all improper discharges to the storm
drain system.  The General Plan or Local Coastal Program amendment can be
used to establish policies, especially to control runoff from new development and
redevelopment.  The CEQA process can also be used to control urban runoff from
new development.  At a minimum, each municipality has to ensure that an ordi-
nance provides adequate authority to enforce the program, and that the General
Plan supports the URP’s objectives.

Clean Water Act Section 402(p)(3)(B)(iii) notes that municipalities “Shall require
controls to reduce the discharge of pollutants to the maximum extent practicable,

Model Ordinance
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General Plan and/or Local Coastal Program Amendment

including management practices, control techniques and system[s], design and
engineering methods, and such other provisions as the [EPA] Administrator or the
State determines appropriate for the control of such pollutants.”  This section re-
quires municipalities to adopt and implement a set of BMPs that control pollution
to the maximum extent practicable.  To make such a program work, municipalities
need to have the legal authority to implement and enforce BMPs written into their
code.  Similarly, CZARA Section 6217 requires that the CNPCP include manage-
ment measures that can be implemented by “unforceable authorities” such as ordi-
nances.

A model ordinance is included in Appendix 3B.  A municipality’s Legal Counsel
should review this model ordinance, discuss the implications of ordinance sec-
tions with those involved in developing the municipality’s URP, and amend the
language as appropriate.  The Model Ordinance included in this document is com-
prehensive and includes sections that provide the legal authority necessary to imple-
ment the entire range of control programs necessary to protect water quality.

The Model Ordinance references the adoption of the BMP Guidance Series in
Section 31.5-16(c).  The BMP Guidance Series is an update table set of prescribed
BMPs.  A municipality may choose not to include this section if it decides not to
explain how to control discharges in the ordinance.  Most NPDES Phase I munici-
palities have elected not to reference any other documents in their ordinance, but
have limited the scope of the ordinance to establishing legal authority to control
nonstorm water discharges from the storm drain system.

California state law requires that each city adopt a General Plan for developing the
area under its jurisdiction.  Cities and counties within the coastal zone are also
required to adopt a Local Coastal Program, which  may be a stand-alone plan or
may be found within the General Plan.  A General Plan must include seven ele-
ments that together compose an integrated set of goals, policies, and action pro-
grams: land use, circulation, housing, conservation, open space, safety, and noise.
In addition, a municipality may adopt optional elements that relate to the physical
development of the community.  Because of the overlap in subject matter, General
Plan and/or Local Coastal Program elements can often be combined.

The General Plan and/or Local Coastal Program contains two approaches to incor-
porating urban runoff and water quality controls: (1) the addition of a comprehen-
sive stand-alone element or (2) the insertion of essential statements within exist-
ing elements of the General Plan and/or Local Coastal Program.  For any munici-
pality, the first step in deciding which approach to choose should be a comprehen-
sive review of its existing General Plan and/or Local Coastal Program done by the
department responsible for maintaining the General Plan and/or Local Coastal
Program with input from implementers of the water quality and quantity manage-
ment additions.  In many municipalities responsible departments include Plan-
ning, Public Works, Police (for code enforcement), and Fire (hazardous materi-
als).
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The language presented in Appendix 3C includes information taken from a num-
ber of San Francisco Bay Area cities who have conducted the General Plan review
process pursuant to NPDES Phase I requirements.  The sample language is in-
tended as recommendations for inclusion in future revisions and amendments to
general plans and local coastal programs by small municipalities.  The first section
is the “Comprehensive Stand-Alone General Plan Element,” which is a self-suffi-
cient water quality element that may be adopted as it is worded.  The second sec-
tion is a “List of Recommended Amendments to Existing General Plan Elements,”
broken into the seven required General Plan elements that should be standard for
each municipality in the State of California and intended as a list of additions to
the existing elements in the municipality’s General Plan.  Dependent upon the
relationship of the General Plan to the Local Coastal Program, these modifications
may also be necessary within the Local Coastal Program.

The CEQA process consists of project assessment guidelines to be used by local
governments in the planning process for new development and redevelopment.
Those guidelines, while concerned with the environmental impacts of such devel-
opment, often overlook the problems associated with urban runoff pollution from
development.

The CEQA checklist revisions that are included in Appendix 3D are intended to
provide planners with tools and information about urban runoff pollutants that
they can use in the evaluation of new development or redevelopment projects.  The
packet is self-explanatory so that it can be given as a stand-alone element to those
who will implement it within the municipality (typically the Planning/Community
Development Department).

California Environmental Quality Act Checklist Revisions

3.4 Fiscal Resources

One of the most important factors that must be examined when embarking on the
development and  implementation of an URP is identifying how it will be financed
(see Table 3-2).  Most local governments do not have the means to finance such a
program from existing fiscal resources, so alternate financing mechanisms must
be created.  Since the November 1996 passage of Proposition 218 in California,
which requires that a vote of the people must be taken before taxes can be levied or
raised, funding mechanisms for URPs have become an even more challenging
issue for California municipalities.

Urban runoff funding has in the past been accomplished through such mechanisms
as bond measures for capital improvements, general funds, or special fees (e.g.,
utility fees).  Throughout the NPDES Phase I program, municipalities spent a con-
siderable amount of time and fiscal resources developing their storm water man-
agement plans, monitoring, and trying to obtain permits that were in compliance
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Funding Urban Runoff Programs

with the federal regulations.  NPDES Phase II municipalities should be able to
reduce costs of preparing their management plans and application materials, be-
cause they should be able to build on the experience of Phase I municipalities.
However, if your municipality does not have a storm water utility or other funding
source established when you begin developing your URP, funding for the first few
years may need to come out of the general fund.

Most cities have two alternatives to using general funds for urban runoff-related
activities: to establish a citywide benefit assessment for all property owners, or to
institute a user fee for allocating program costs to users of the storm water system.

Assessment Districts

A benefit assessment utilizes a special assessment district to recover specific costs
on an equal basis from all properties deemed to receive benefits from those costs.
Assessment districts are based on the special benefits that public improvements

Table 3-2.  Estimated Staffing Requirements for Urban Runoff for Small Municipalities

Program

Public Involvement

Public Education and
Outreach

Illicit Connection/
Discharge Detection and
Elimination

Construction Site Control

New Development/
Redevelopment Control
Management

Municipal Operations

Best Management
Practices for Commercial/
Industrial Facilities

Activities

Coordinate with volunteers,
event coordination and
attendance

Coordinate printing of materi-
als, teacher workshops, loaning
of tools

Inspections, response to citizen
complaints, follow-up

Develop requirements, SWPPP
preparation, inspections

Develop requirements;
incorporate into site plan
review, CCRs; follow-up

Develop division requirements
checklists; technical training for
staff

Development of BMPs and
training materials; printing;
outreach and enforcement

Staff/Department

� Jr. and Asst. Civil
Engineers

� Sanctuary Coordinator

� Jr. and Asst. Civil
Engineers

� Sanctuary Coordinator

� Jr. and Asst. Civil
Engineers

� Maintenance Division
� Building Division
� Code Enforcement

� Jr. and Asst. Civil
Engineers

� Building and Public Works
Inspectors

� Jr. and Asst. Civil
Engineers

� Planning Dept.
� Site Plan Review

� Jr. and Asst. Civil
Engineers

� Maintenance Divisions

� Jr. and Asst. Civil
Engineers

� Code Enforcement

Annual
Hours

600

400

200

300

500

400

400

500

1000

Annual Cost

City - $14,000
Sanctuary - $8,500
Printing - $10,000

City - $15,000
Sanctuary - $3,500
Contractor - $6,000

City - $25,000

City - $20,000

City - $20,000

City - $25,000
Materials - $10,000

City - $50,000
Materials - $20,000

Source: City of Monterey (1998).
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confer upon assessed lands.  Since drainage projects result in improvements to
specific areas of the municipality, this approach is a piecemeal solution as it re-
quires that the money collected for the assessment district be spent on improve-
ments and maintenance to only those specific areas.

An alternative is a citywide assessment district.  Although structural improvements
could be funded through the use of a citywide benefit assessment, NPDES and
NPS/CZARA compliance requirements are mostly operational.  The legality of
funding operational expenses through assessment districts is questionable.  In ad-
dition, these assessments typically require voter approval.  As a result, assessment
districts should be used only for capital improvement projects.

Storm Water Utility Fees

Storm water utility fees are charges applied to a municipality’s customers for ser-
vices provided by that utility and are collected through an established schedule and
method.  The fee is based on the actual benefit of service and may provide for all or
just a portion of the utility’s cost of providing that service.  A storm water utility is
established by ordinance with the actual user fee established by resolution.

The storm water utility fee is often based on impermeable area calculated on a
parcel-by-parcel basis throughout the city.  The basic unit of measurement for the
fee is often taken to be the average impermeable area of a single-family dwelling.
All single-family dwellings are then charged the equivalent of one unit and other
types of properties are charged based on their square footage and percentage of
impermeable area.  The basic units of measurement are variously called “Equiva-
lent Residential Units,” “Equivalent Storm Water Units,” or “Basic Assessment
Units.”  The utility fee is calculated by taking the required budget for necessary
storm drain operations and maintenance, capital improvements, and emergency
projects, or some portion thereof, and dividing by the number of equivalent units
throughout the city.  A municipality may choose to pay for a portion of the storm
water operations and maintenance costs using other funds, or to fund all costs
through the utility.  This method is often the best for funding the URP when exist-
ing sources prove insufficient.  Table 3-3 presents the residential monthly rates
established by selected municipalities to fund their URPs.

Sacramento

Palo Alto

Santa Clarita

Monterey

Santa Cruz

Average

1982

1990

1994

1994

1994

City Year Authorized

$11.31

$4.25

$2.67

$2.76

$1.77

$4.25

Average Monthly Rate

Table 3-3.  Examples of Single-Family Storm Water Fees in California
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Exemptions

When setting up a utility fee, a municipality may choose not to allow exemptions
for any properties except those that remain completely undeveloped (zero imper-
meable area).  Some municipalities allow an exemption (which would constitute a
type of discretionary exemption) for low income, elderly persons, or nonprofit
groups such as churches and schools.  However, since the urban runoff utility fee
is based on impermeable area and associated contribution of runoff that necessi-
tates operations and maintenance activities, exemptions should be based on elimi-
nation or reduction of those runoff flows.  For example, exemptions or credits may
be considered for properties that can reduce their runoff to predevelopment flows
through the installation of detention ponds or for properties that install retention
ponds and reuse their captured rainwater for landscaping, flushing toilets, or for
other on-site uses.  Credits could also be based on whether (1) the property has on-
site storm water facilities such as retention basins, (2) the on-site storm water
facilities are privately maintained, and (3) the facilities are inspected and main-
tained to function as designed.

Public Education/Involvement

The introduction and/or adjustment of urban runoff utility fees requires a great
deal of public outreach and involvement throughout the development process.
The public first needs to understand the problem that is being addressed.  Why are
they paying for urban runoff management?  Hasn’t the municipality always taken
care of that?  Once the public understands the problem being faced and the costs
involved, a willingness to pay the necessary fees is more likely.  Public outreach to
neighborhood associations, business associations, and large property owners is
essential to an URP that will be supported throughout the municipality.  Without
public support at all levels, water quality preservation will not be a cooperative
effort.  Public education, outreach, and involvement are covered in greater detail
in Sections 4.1 and 4.2.

Appendix 4A presents a sample of a briefing that can be made to neighborhood
and business associations in your municipality.  These materials can be tailored to
your needs and requirements.

Ordinance and Resolution

The ordinance and resolution in Appendix 3E are examples of the mechanism that
may be used to incorporate the utility fee into the municipal code.  It is important
that the municipality establish an ordinance specifying that the fee is established
separately by resolution, because the adjustment of that fee is inevitable.  With a
fee established by resolution, it is much easier to change the fee without going
through the ordinance process and amending the entire utility structure each time
those fee adjustments take place.
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The ordinance creates the urban runoff utility, appoints the manager of that utility,
and gives the authority to City Council /Board of Supervisors to establish an urban
runoff utility fee.  The management of the utility is most often assigned  to the
department responsible for  operation of the storm drain and surface water system,
often the Public Works or Maintenance Department.

Billing

Two existing methods can be used to bill stormwater utility fees: your county’s tax
assessment system or an existing utility billing system.  Either option requires a
detailed calculation of the impermeable area of each commercial and multi-family
residential parcel in your jurisdiction and a calculated average impermeable area
for single-family parcels.  The costs associated with the two alternatives are com-
parable.

County Tax Assessor

The county assessor’s office takes care of the property tax billing for all property
owners in the county and can also be used as a billing mechanism for user charges
by municipalities when the municipality does not have its own billing mechanism.

The advantages of using the county tax assessor’s billing system are many.  The
percentage of collection is usually high.  The municipality receives minimal cus-
tomer service calls as it is a semiannual bill.  The mechanism is in place.  The
disadvantages include high billing costs, initial billing errors, expensive setup fees,
and cash flow limited to twice a year.  Additional concerns have been raised about
this method of billing with the passage of Proposition 218 in California.  The
distinction between a tax and a user fee becomes blurred if the user fee is collected
along with property taxes.

Utility Billing System

The municipality may choose to use a utility billing system that is already in place
for the collection of the storm water utility fee.  That billing system may be either
a municipal system or it may be a separate utility with which the city has a con-
tract.

The advantages of using the utility billing system include a flexible schedule for
fee implementation and continuous cash revenue.  The disadvantages include the
sorting required (because this fee applies only to utility customers within city lim-
its), possible special handling of utility accounts billed to renting tenants, and higher
initial customer calls and complaints than under the tax mechanism.  However,
this system is overall more flexible for initial implementation and later fee adjust-
ments.
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Taxes

Taxes that could be used to generate revenue for the URP include commodity
taxes, tax surcharges, or real estate transfer taxes.  However, the passage of Propo-
sition 218 in California requires a vote of the people to impose any of the above
taxes, making these strategies difficult if not impossible to use.

Fees

User fees are the most effective way of recovering the costs of providing a service
and can be tied directly to users of a resource or facility.  One example of a user fee
is the State of Maryland’s license plate program to fund its Chesapeake Bay Trust.
The license plates are sold for $10 each and have raised over $4 million.

Plan review fees can be assessed by local planning or public works departments
that review development plans.  The technical review includes storm water man-
agement facilities and wetland protection.  Inspection fees can be charged to cover
the costs of on-site inspection of erosion and sediment controls, BMP implemen-
tation, and wetland protection.  Both of these fees can help to cover the cost of
staff time and resources spent on private development sites.

Impact fees are charged to cover the costs of infrastructure needed for private
development .  These fees are usually collected as a lump sum from developers or
property owners who receive a direct benefit from the project.  These fees have
been used for roads, sewers, and storm water improvements.

Bonds/Debt Financing

Bonds or debt financing raise capital at the beginning of the project and distribute
the burden of repayment over the life span of a capital project among those who
receive direct benefit.  Bonds are generally used to finance projects that have proven
life expectancies.  Short-term bonds have a life of 1 year or less, while long-term
bonds have a life equal to a project’s life expectancy.

State Revolving Funds

State Revolving Funds (SRFs) were established by the CWA Amendments of 1987
by EPA grants and matching state funds.  These SRFs provide long-term, low-
interest loans to local government for major capital projects including storm water
and wastewater improvements.  The State of California uses its SRF for nonpoint
source projects.  Eligible projects include construction of demonstration projects,
retention/detention basins, and a variety of BMPs to reduce or remove pollutants.

Other Funding Sources
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Grants

Grants are sums of money awarded to state or local governments or nonprofit
organizations that do not have to be repaid.  Grants are awarded for a specific
project or activity with secific criteria that must be met before funds can be ac-
quired and spent.  Many private and public sources of grant funds are available.  A
good reference is the EPA.

American Public Works Association (APWA). 1991. Financing Stormwater Fa-
cilities: A Utility Approach. Available through APWA Publications; call (816)
472-1610 x3560.

Water Environment Federation (WEF). 1994. User-Fee-Funded Stormwater Utili-
ties. Available through APWA Publications; call (816) 472-1610 x3560.
Order Number: PB.XUFF

U.S. Environmental Protection Agency (EPA). 1996. Protecting Natural Wet-
lands: A Guide to Stormwater Best Management Practices. Available through
Office of Water (http://www.epa.gov). Document No. EPA-843-B-96-001.
October .

Sources of Additional Information
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1.1 Lead Department

nce you have identified a lead department or entity to develop your URP,
conducted an assessment of your municipality, and researched other regional

and local programs that you can work with to improve urban runoff in your mu-
nicipality or region, you are ready to start developing and implementing elements
of your URP.

The URP consists of several control programs.  Each control program consists of
a series of actions that the municipality and its citizens and businesses can under-
take to address specific sources of urban runoff pollution.  The following table
summarizes these program elements and the pollutant sources they address.

The first six program elements in the above table are specified in NPDES Phase II
regulations as minimum URP requirements.  Sections 4.1 through 4.6 in this guide
outline a model control program for each of these minimum NPDES requirements.
The regulations do not require control programs for commercial and industrial
facilities (they suggest relying on public education and outreach to control pollut-

O

Elements of an Urban Runoff Program

** Minimum requirements of NPDES Phase II regulations.

Urban Runoff Pollutant Source

Improper dumping of pollutants by residents and busi-
nesses; conduct of everyday activities that result in
pollution

Illegal dumping of pollutants and inappropriate physical
connections to the storm drains

Publicly owned facilities (streets, sidewalks, public parking
lots, corporation yards, landscaped areas, etc.)

Construction sites (sediment and other pollutants)

Proposed new and redevelopment project sites (where
urban runoff problems can be avoided
through planning)

Commercial facilities

Industrial facilities

Program Element

Public Involvement/Participation (Section 4.1)**

Public Education and Outreach Program  (Section 4.2)**

Illicit Connection/Discharge Detection and
Elimination Program (Section 4.3)**

Municipal Operations Pollution Prevention Program
(Section 4.4)**

Construction Site Runoff Control Program
(Section 4.5)**

New Development/Redevelopment Runoff
Control Program (Section 4.6)**

Commercial Facilities Runoff Control Program
(Section 4.7)

Industrial Facilities Runoff Control Program (Section 4.8)
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ants from these sources); however, since commercial and industrial facilities are
often sources of concern for most urban areas, model control programs for these
sources are also included (Sections 4.7 and 4.8) to help you develop focused pro-
grams, if necessary.  Likewise, Phase II relies on residential sources.  Changes in
residential practices can have a great impact on reducing pollutants in urban run-
off.

A robust URP may require additional controls to those found in Sections 4.1 through
4.8.  In fact, improved water quality within your community may require commu-
nity-specific solutions not present in this document.  Do not feel constrained or
limited by the control programs presented herein.  As presented in the control
programs that follow, any number of appropriate URP permutations are possible
depending upon your unique circumstances.  Nonetheless, your URP development
will likely take one of three general approaches:

� You may choose to limit your program to the six minimum control programs
required by NPDES Phase II regulations with uniform emphasis on all six con-
trol programs (the presumptive approach, see Section 2.2).

� Alternately, you may choose to conduct a thorough municipal assessment and
focus your effort and budget on those control programs that address activities
and pollutants of special concern within your jurisdiction.

� Or you may kick off your URP by implementing the six minimum program
elements and make efforts to incorporate community-specific control measures
as your program matures.
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4.1 Model Public Involvement/Participation Program

The success of your URP depends upon securing support from your elected offi-
cials, citizens, business groups, and municipal staff even before you begin to insti-
tute changes.

To secure this support, you need to implement a public involvement/participation
program that not only informs these audiences of the urban runoff concerns, but
also asks them to participate in the URP’s development.

The NPDES Phase II regulations also require that the owner or operator of a small
municipal separate storm sewer system include a public involvement and partici-
pation program throughout the development and implementation of its URP to
ensure that the public accepts and owns the program.

The objectives should be to:

� Raise public awareness about urban runoff pollution through involvement in
the municipal URP.

� Involve the public in the development and implementation process to secure
“buy in” and generate public support for municipal water quality protection
efforts.

The following information outlines the types of activities that a municipality can
undertake to achieve public participation in its URP.

Public presentations are an important element of your public involvement pro-
gram. The first audiences for the presentation should be City Councils and mu-
nicipal staff who will be involved in later implementation.  Support for the pro-
gram must first be achieved within the organization or implementation will not be
successful.  Elected officials are instrumental in conveying a water quality ethic to
the community and municipal staff actually implement the plan.  The presentation
should then be taken to everyone open to listening, including among others neigh-
borhood and business associations, commercial property owners, and local ser-
vice clubs.

The foremost objectives of this presentation are to convince your community that
a problem exists and that they should fix that problem.  You need to acheive buy-
in from your citizens and elected officials so that not only are they willing to
support your program but also to pay for it.  Funding is a challenge that must be
faced and unless it is addressed the program cannot proceed.  This second empha-

Objectives

Public Presentations
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sis of the public presentation incorporates your overall financing strategy and ad-
dresses current financial needs.

As a first step, develop a
“stock presentation” that
basically informs the pub-
lic of the need for an URP.
Begin the presentation with
a description of the prob-
lem, including a list of the
water quality contaminants
of concern, highlighting
any that are of specific con-
cern in your community, as
well as drainage system de-

ficiencies.  A table of capital replacement and improvement projects along with
their estimated costs for implementation is a good way to communicate the prob-
lem of funding deficiencies in your community.

The presentation should go on to include possible solutions to the problems, in-
cluding URP implementation, which addresses the water quality concerns, and a
financing strategy for that program that addresses both water quality and convey-
ance system solutions.  This portion of the presentation may also go into the regu-
latory background for the water quality efforts being proposed with a brief history
of the CNPCP and NPDES Phase II programs.  It may be helpful to provide a list of
other local jurisdictions to be affected by the programs so that the audience under-
stands the mandates are statewide as well as nationwide.  See Appendix 1A for a
list of affected jurisdictions in California.  A detailed breakdown of the six mini-
mum MURP or NPDES Phase II required elements should include your specific
plans for addressing each of those elements.  To address funding, a chart or table
should be created that breaks down the existing funding sources for urban runoff
projects, programs, and operations and maintenance; shortfalls in funding; and
your financing strategy for addressing those shortfalls.  Include a list or table of
any additional resource requirements that will be necessary to implement the URP.

This presentation should be easily adaptable to various audiences and interest groups.
Your job in tailoring the presentation to each audience is to assess which facts to
present and to add pictures of a local flavor to your presentation.  Pictures of rusted
corrugated metal pipes, outfalls that have visual water quality problems such as
excessive trash, and other “problem areas” are essential in conveying the urgency
of the URP.  In this case a picture really is worth a thousand words.

The public information campaign will be both time and cost-consuming from the
outset.  Most municipalities do not have existing financing mechanisms for URPs,
so staff time and other resources need financing through other means until a new
mechanism is in place.  A sample presentation outline is presented in Appendix
4A.

Use photos and
slides to inform your
audience about the
problem
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Groups that should be involved in developing the URP include industrial and com-
mercial representatives such as the chamber of commerce, for their input on de-
veloping specific URP elements.  Meetings should be held with these groups to
include their input on developing elements that directly affect the way that they
perform their business activities.  Commercial and Industrial Runoff Control Pro-
grams use BMPs as the cornerstone of their requirements.  Representatives should
be invited to become involved in developing those requirements so that they be-
come somewhat “self-governed.”

The establishment of a Program Advisory Committee could provide a forum for
citizen involvement.  This forum was used by some NPDES Phase I URPs during
program development and implementation.  A Program Advisory Committee in-
cludes interested citizens, representatives from local environmental groups, and
commercial and industrial representatives among others.  By opening the commit-
tee to any interested participant, additional input and support can be generated for
the URP.

In its URP planning process, the municipality should identify the department to
lead this program, as well as any supporting departments.  If the municipality has
a department already conducting outreach efforts, that department should be used
in the public involvement process as well.  This coordination provides cost sav-
ings and ensures continuity of the methods used to get information out to the
public.  The City of Monterey did not have a public outreach person or department
when this process began, so developing the entire program remained the responsi-
bility of the Public Works Department.

The municipality should establish a timeline for developing the public involve-
ment and participation program.  Make sure that resources are available to fund
this portion of the program until a funding mechanism is secured.

Establish Measurable Goals

Your URP should include measurable goals for control programs.  Goals should
be set at the beginning of the planning process and may include:

� Conducting presentations to the City Council/Board of Supervisors in the URP’s
first year

� Holding public meetings to involve restaurant and auto service industries in
the BMP development process within the URP’s first 18 months

� Attending neighborhood meetings throughout the municipality to involve the
residential community in the development of the illicit discharge detection
and elimination program within the URP’s first 2 years

Program Implementation

Program Evaluation and Documentation

Involvement of Stakeholder Groups
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4.2 Model Public Education and Outreach Program

Residential areas constitute the majority of land use in most municipalities.  It is
important for your URP to reduce discharge of pollutants from these sources.
Education and outreach have been found to be the best methods to reach the resi-
dents of a community.

The NPDES Phase II regulations also require that the owner or operator of small
municipal separate storm sewer systems implement a public education/outreach
(PE/O) program to distribute educational materials to the community about the
impacts of nonstorm water discharges on water bodies and steps the individuals
and households can take to control urban runoff pollution.

“Public education” refers to curriculum-based programs (e.g., school programs),
while “public outreach” pertains to methods that disseminate information (e.g.,
volunteer programs, advertising, displays at public facilities).

The objectives should be to:

� Understand public perceptions and attitudes towards the problem of urban run-
off.

� Get the message out and raise public awareness about urban runoff pollution
and its impact on the community’s water resources.

� Educate the community about specific pollutant sources and on what they can
do to reduce urban runoff pollution (alternative pollution prevention solutions).

� Foster participation through community-based projects or volunteer activities
focused on pollution prevention.

For purposes of developing public education and outreach that addresses specific
sources, the community can be considered as composed of several sectors or audi-
ences, namely (1) the residential community, (2) the commercial/ business sector,
(3) the industrial sector, (4) the development community, (5) the construction sec-
tor, and (6) the government (city council, etc.).  This section of the MURP guide
addresses education and outreach to the public at large and the residential commu-
nity.  The outreach programs for commercial, industrial, and construction sectors,
and the development community are addressed in other sections of the guide.  Public
involvement is discussed in Section 4.1.

The municipality should consider the following steps in developing its PE/O pro-
gram:

Objectives of the Program

Elements of a Public Education/Outreach Program
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� Contact other municipal, regional/county organizations that conduct public edu-
cation about other programs in your community.  Most communities have re-
cycling, hazardous waste disposal, water conservation, and other such pro-
grams in place.  Determine if the urban runoff PE/O program can be conducted
in cooperation with these entities.

� Contact other URPs in California to use materials already developed or to be
developed, to reduce costs, and to be consistent.  See framework summary in
Appendix 4B for details.

� More and more municipalities are forming consortiums with neighboring mu-
nicipalities to maximize resources.

Increase Public Awareness about Urban Runoff Pollution

Implement a program that increases the awareness in the community about urban
runoff pollution and discourages nonstorm water discharges into storm drains.  Note
that this PE/O program supports MURP’s Illicit Connections/Discharge Program
(Section 4.3).  The following tasks are recommended:

� Develop materials to get the message out that
� The storm drain does not lead to a wastewater treatment plant but to the

stream, creek, bay, or ocean.
� Discharges into storm drains result in impacts to wildlife, water quality,

health, and eventually the quality of life in the community.
� Teach the vocabulary related to urban runoff issues.  Samples of these out-

reach materials are included in Appendix 4C.
� Identify a mechanism appropriate for your municipality for distribution of these

outreach materials and establish a frequency of distribution for these materials.
Distribution methods may include direct mail, billing statements, television
(public cable access), internet,  handouts, or radio.  Contact other existing lo-
cal/regional environmental programs to find out about distribution methods
that these programs are using and the frequency at which they are sending their
messages out.

� Timing can be critical.  If planning a big event, time it with the first rains of
winter, Earth Day, or Spring Cleaning so it will have a greater impact.

� Establish a “Hotline” number that residents can call to inform about illegal
dumping incidents or spills and can receive information or recycling, and waste
disposal alternatives.

Develop Outreach Programs that Target the Residential Sector of
Your Community

Develop a PE/O program that targets specific residential sources in the commu-
nity.  The following steps are recommended:

� Depending on resources, a municipality can annually prioritize the specific
residential sources it will target.  Most Phase I municipalities have targeted the
following sources:
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� Automotive maintenance and washing
� General home maintenance, including building repair, painting, and re-

modeling, and disposal of swimming pool and spa water
� Landscape maintenance, irrigation, weed and pest control, fertilization,

yard debris, and pet waste disposal
� The residential outreach program should first target home auto maintenance

activities; followed by landscape maintenance, weed and pest control, and paint-
ing, the most common residential pollutant sources in any community.  If your
municipality contains a large number of homes with swimming pools, you
may consider that another target source.

� Prepare outreach materials for these targeted residential sources.  BMPs that
address these major residential pollutant sources are presented in BMPs for
Residential Sources (Appendix 4E).  Examples of effective printed outreach
materials are presented in Appendix 4C and in Appendix 4D, Educational Tools
and Resources for Public Education Program.  Additional brochures, flyers,
and handouts can be obtained by contacting the Phase I URPs or statewide
storm water organizations.

� Identify a mechanism for distribution of these outreach materials and establish
a frequency of distribution for these materials.  A list of distribution centers is
presented in Appendix 4D.  Distribution methods include public counters, bill-
ing inserts, schools, and libraries.

� Note that if your community contains certain ethnic or socioeconomic groups,
it may be necessary not only to translate these materials into other languages,
but you may also need to consider alternate distribution mechanisms.  Contact
the Sacramento Storm Water Management Program or the Los Angeles County
Urban Runoff Management Program for more information on outreach to so-
cioeconomic and ethnic groups; both programs have conducted extensive stud-
ies on this subject.  Also, refer to the 2-page summary in Appendix 4B for
ideas to reach targeted audiences.

Develop An Outreach Program that Targets Children in the
Community

Studies have shown that one of the most effective ways of educating the commu-
nity is through children’s programs because children carry the messages home.
Contact and develop with your local Office of Education materials and a curricu-
lum aimed at urban runoff.  Inform children about urban runoff concerns using the
following techniques:

� School Assembly Program (presentations)
� Teacher Workshops (using “WET” curriculum)
� Activity Packages (games, laboratory experiments)
� Enviroscape Model (three-dimensional watershed model)
� Science Fairs (promote an urban runoff award)

An effective way to get the message out is through outreach presentations at School
Assemblies.  School Assembly Programs reach a large number of students relative
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to the amount of money and effort spent, especially if the event is coordinated as a
countywide event.  In a two week countywide tour of the educational show “Canopy”
in San Mateo County in 1997, 24 schools participated and over 8,000 students
attended the interactive assembly program.

Several theater companies specialize in school assembly programs presenting shows
on natural sciences and stormwater pollution.  The highly regarded Los Angeles-
based theater company Will and Company, has created and tours two educational
assembly programs “Canopy” and “WaterCycles” focused on stormwater pollu-
tion.  Both programs have been well received in Los Angeles County elementary
schools and are a continuous part of their stormwater education program.

The assembly program presents an excellent opportunity to send outreach materi-
als and resource guides to teachers and schools.  Materials sent prior to the event
may be used by teachers to prepare for the event, increase interest, and compliment
state-approved science curricula.  An example of a resource guide and program
assessment for teachers, and assembly program information are included in Ap-
pendix 4F.

Activity Packages can be created and distributed to schools, afterschool programs,
youth camps and to organizations which conduct environmental outreach.  CD
roms with educational games can be created and distributed to school computer
labs.  CH2M Hill’s computer program Eco-Masters is just one of the many water-
related educational computer programs available.  See Appendix 4D for a list of
resources.

The Enviroscape model is an interactive model of a city scape which identifies
multiple pollution sources and demonstrates their routes to our waterways.  Par-
ticipants may “pollute” the scape with cocoa, indicating soil from a construction

site, powdered drink mix,
indicating industrial pollu-
tion, etc. and then watch as
the rains from a spray
bottle send their pollution
down streets, into streams,
and eventually into the
principle water body.  It is
portable and can be used at
events or classroom pre-
sentations.  In order to in-
crease participation while
demonstrating with large
groups, it is recommended
that the presenter call upon

individuals to help set up, “pollute” and “rain”.  For information on ordering this,
see Appendix 4D.  This model has educated over 6,000 children and adults in
Monterey and Santa Cruz.

The Enviroscape
model has proven to
be an effective tool
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An effective way of promoting urban runoff issues, especially to secondary school
students and the community, is by sponsoring and promoting a Storm Water or
Water Quality Award at the Science Fair.  Some steps required include:

� Coordinate with the Office of Education
� Conduct promotional presentations in science classrooms to plant the seed of

interest
� Create a committee of at least three to attend the science fair and select final-

ists
� Interview the selected candidates
� Choose the award recipient
� Present the award at the awards ceremony

A science fair is a fun event which can create interest in urban runoff issues as
parents and friends view the different displays and through publicity received by
the award.

Since school outreach costs can add up, try to obtain local sponsors to pay for
printing of materials and other associated program costs.

Public Involvement Through Volunteer Activities

Three of the most effective volunteer par-
ticipation efforts include a storm drain sten-
ciling program, a citizen water quality moni-
toring program, and a volunteer education
program.  All three of these efforts enlist
the support of volunteers from the commu-
nity to participate and later to become lead-
ers in educating others.

Volunteers are invaluable for creating sup-
port for the URP, spreading the word about
urban runoff issues, creating a sense of com-
munity ownership and getting important

tasks accomplished.  A long-term commitment from volunteers is essential, as
training is a time-consuming and costly effort.  Often it is actually more costly to
use volunteers to accomplish certain tasks than it is to do them in-house, but the
other benefits that come from using volunteers far outweigh the costs. You need to
develop a press release on urban runoff pollution to recruit volunteers for public
involvement and participation activities.  Earth Day and Coastal Cleanup Day are
national celebrations that may be good days to gain attention as well as during
large storm events.  Useful volunteer activities are summarized below.  For further
details on these, see Appendix 4B.

� Storm Drain Stenciling.  The easiest activity to get volunteers involved in is
a storm drain stenciling program, which can be a short- or long-term project at

Storm drain stencil-
ing is an effective
way to get the
community involved
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the volunteers’ discretion.  One aspect of a solid URP is to have all catch
basins and drainage inlets in a municipality marked so that the public under-
stands that materials going down those drains flow directly to your local re-
ceiving water.  Stencils often say: “No Dumping - Flows to Bay (Creek/River/
Lake).”  The plastic or paper stencils can be ordered from a number of compa-
nies and can be customized to include the name of the receiving water or re-
main generic.  Some municipalities have started using a thermoplastic label
instead of painted stencils, which must be applied by in-house personnel or a
contractor.  These thermoplastic labels last much longer than painted stencils,
which have a life of approximately 3 years, but keep in mind that volunteer
forces are always available to repaint.  Also, the cost of thermoplastic is high
and the machine can do a few stencils at a time.

Storm drain stenciling can be done as a weekend volunteer activity centered
around certain events such as Earth Day or Coastal Cleanup Day, or it can be a
long-term project given to local groups such as the Boy Scouts, business groups,
or Surf Rider or other nonprofit groups.  City staff person must supervise the
event.  Training for this activity takes about half an hour and a group of three
people can stencil between 8 and 10 storm drains per hour.  See Appendix 4B
for specific instructions and storm drain stencil samples.  Adapt the design and
message to your needs and situation.  Time must be put in before to buy all the
supplies and have the kits assembled.

� Water Quality Monitoring.  Water quality monitoring takes a long-term com-
mitment from volunteers because of the time
involved in training.  Monitoring training can
take anywhere from a few hours to a full day
depending on previous experience.  Note that
training should emphasize proper protocol.  A
directory of volunteer monitoring programs is
available for California including a number of
nonprofit organizations that run those pro-
grams.  Nonprofit organizations can be enlisted
to either run a program for your municipality
or to be used as support for your training pro-
grams.  More detailed information on moni-
toring programs is presented in Section 5.2 of
this document. Appendix 4G contains infor-

mation on how to obtain available monitoring manuals.

� Volunteer Educators.  A number of activities can be implemented by volun-
teers who have been trained for specific audiences.  Volunteer educators can
be used to present educational materials to local businesses and school groups.
You may choose to educate volunteers who have already spent time in other
municipal urban runoff volunteer programs for this task.  Due to the potential
for the URP to be politically sensitive for certain types of businesses, make

Volunteers can be
trained to assist with
water quality moni-
toring
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sure that volunteers are aware of business concerns and that they educate rather
than creating tension between local government and the business community.
Volunteer educators can be used to hand out educational materials at fairs,
festivals, farmer’s markets, and other public events.

� Other Volunteer Programs.  The programs described in detail above are ideas
that have been used by the Cities of Monterey and Santa Cruz in their URPs in
collaboration with the Monterey Bay National Marine Sanctuary.  These ac-
tivities have been proven to involve large groups with a limited amount of
resources.  Other programs that could be used for public involvement pur-
poses, some of which were used in Phase I municipalities, include creek resto-
ration activities, such as Adopt-A-Creek/Watershed Program, or Kids in the
Creek (trash pickup program).

Other Outreach Activities

This MURP guide recommends the activities listed
above as the core elements of a municipality’s PE/O
program, which is not to suggest that other outreach
activities should not be undertaken.  If the municipal-
ity has the resources and establishes the need to con-
duct other PE/O activities, some other effective PE/O
programs include outreach to community groups, youth
groups and business organizations.  A point-of-sale
program can be effective with respect to improper dis-
posal of used oil.  Table 4-1 presents a matrix that shows
the types of outreach activities that can be undertaken
to reach specific audiences in any municipality.

Other Sources of Information

Several Phase I URPs are good sources of information about PE/O programs.  In
addition, a Public Information/Public Participation Committee of the State Storm
Water Quality Task Force meets on a regular basis at locations in northern and
southern California.  Contact the Committee (LA County Public Works (818) 458-
5947 or Riverside County (909) 275-1111) to find out about the current status of
PE/O programs.  In 1993, the Committee prepared a report entitled A Program
Development Guide for Storm Water Public Education in California, which pro-
vides a good overview of elements of PE/O programs for urban runoff.  A list of
educational tools and resources for public education is included in Appendix 4D.

The following guidelines should be used to set up this program.

Program Implementation

Point-of-Sale
Program for used oil
is another useful
activity
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Table 4.1.  Types of Outreach by Audiences

Stormwater Information Hotline*

Interactive Model*

Fact Sheets*

Display Exhibit*

Tip Sheets

Utility Inserts

Door Hangers

Direct Mail Campaign

Newsletter

Promotional Items

Educational Video

Interested Parties Database

Computer Game/Quiz

Community Grant Program

Storm Drian Stenciling Program

VIP Breakfast and Tour

Amateur Photo Contest

Speakers Bureau: Community Group Focus

Volunteer Program

Best (No) Pest Gadening Contest

Special Community Events

Celebrity Spokespersons

School Assembly Program

Kid's Activity Packages

Coloring Books

Restaurant Table Mats

Children's Television Club

Teacher Training/Workshops

Science Fairs/Projects

Calanders

Field Trips

Adopt a Watershed/Creek
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ACTIVITY/TASK

AUDIENCES

COMMERCIAL SECTION OUTREACH
Business Incentives Program

Public/Private Partnerships

Speakers Bureau: Commercial Sector Focus

Educational Workshops for Targeted Businesses

Point-of-Purchase Campaigns

Based on Sacramento Stormwater Management Program

BUSINESS OUTREACH
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Table 4-1 (continued).  Types of Outreach by Audiences

INDUSTRIAL SECTOR OUTREACH

CONSTRUCTION/NEW DEVELOPMENT OUTREACH

Sponsorship of Program Elements

Sponsorship of Program Elements

Sponsorship of Program Elements

Media Sponsorship/Partnership

Press Kits

Pre-Written Articles

Television (Cable Public Access)

Radio

Billboards

Print

Media Interviews/Briefings

Grading/Erosion Control Workshops

Contractor-Focused Workshops

Tailgate Training

Outreach to Residents of New Developments

Educational Workshops for Targeted Industries

Industrial Employee Education 

Recognition Program 

b. Automotive Fluids

c. Home Improvement Products

MEDIA RELATIONS

BUSINESS OUTREACH CON'T

ADVERTISING
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ACTIVITY/TASK

Based on Sacramento Stormwater Management Program

AUDIENCES

Multi-Lingual Bulletins

Community Leader Outreach

Speakers Bureau: Multi-Ethnic Community Focus

Multi-Cultural Radio PSA's
Multi-Cultural Community Events

City Council Presentations

Presentations to Regulators

Educational Workshops for Municipal Personal

Coordinate with NPDES Permittees

Coordinate with Regional Organizations

Coordinate with Other Stormwater Programs

MULTI-CULTURAL COMMUNITY OUTREACH

OUTREACH TO MUNICIPAL PERSONNEL

COORDINATION WITH ALLIED ORGANIZATIONS

OUTREACH TO POLITICAL OFFICALS/REGULATORS
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Program Evaluation And Documentation

Identify Responsible Departments and Personnel Requirements

In its URP, the municipality should identify the department to be responsible for
the implementation of the PE/O program, and the personnel to assist in the pro-
gram.  If the municipality has a department already conducting outreach for other
environmental programs, consider assigning this task to that department.  Signifi-
cant cost savings, as well as reducing the potential for sending conflicting mes-
sages out to your community, can be achieved through coordination with other
environmental or adjacent URPs.  In several Phase I municipalities, the task of
managing public outreach was assigned to a Public Works Department staff per-
son, in others a specific staff position was created.  Also, see “How to Begin”
section in Appendix 4B for an educator to begin the program.

Establish Timetable for Implementation

The municipality should establish a timetable for setting up the initial program.
This timetable should clearly indicate the activities it will undertake each year,
depending on the resources (personnel and funding) available to the municipality
to implement the program.

Based on the experience of Phase I municipalities, it is recommended that for the
first 4 to 5 years, the emphasis of the PE/O program should be on getting the basic
message out.  The municipality may commence outreach with respect to targeted
residential sources or children’s outreach programs in years 2 or 3 of the program,
but the basic message on runoff pollution should be continued for at least 5 years.

Establish Measurable Goals

Your URP should include measurable goals for BMPs or control programs.  These
goals are useful in checking progress of efforts made each year in reducing pollut-
ants to the maximum extent practicable.  The municipality may consider some of
the following goals for inclusion in its program:

� Label storm drain inlets within first two years of the program.
� Distribute outreach materials on getting the message out to 100 percent of

homes in the first/second year of the program.
� Distribute outreach materials on targeted residential sources to 100 percent of

homes in the third year of program.

Documentation and Annual Reporting

The municipality should develop forms for record keeping and reporting on this
program in an annual report.  Information that should be reported includes progress
made relative to the measurable goals.  Sample forms that can be used by the
municipality are provided in Appendix 4H.
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An illicit connection is defined as “a point source discharge of pollutants to sepa-
rate storm drain system which is not composed entirely of storm water and not
authorized by an NPDES permit.”  Inspections of urban storm drain systems in
many areas have shown that a high percentage of industrial and commercial estab-
lishments (such as auto shops and restaurants) have improper or illicit plumbing
or connections to the storm drain system.  Illicit discharges of sanitary wastes
through illicit connections can cause high bacterial counts in receiving water and
dangers to public health.  Because the storm drain and sanitary sewer systems
develop cracks and leaks with age, and because these lines are often in close prox-
imity, problems of infiltration from one system to the other are also common.

Improperly disposed of pollutants are also prob-
lematic.  While some pollutants are knowingly
dumped into storm drain inlets and streams, a
multitude of contaminants are inadvertently car-
ried by runoff into storm drain systems — dur-
ing accidental spills on urban streets, sidewalks,
and other exposed areas; for example, pollut-
ants are carried to the storm drains by water used
to clean up the spill.  Materials disposed of im-
properly include used oil, household toxic
wastes, radiator fluid, washdown water from res-
taurants and gas stations, and litter such as fast-
food packaging, cans, and disposable cups.

To address these sources, your URP should in-
clude an illicit connection and discharge detection and elimination program (here-
inafter illicit connection/discharge program), and such a program is also one of the
six minimum requirements in NPDES Phase II regulations.

Your objectives in developing this program should be to:

� Control illicit discharges by conducting methodical field surveys/investiga-
tions of the storm drain system to identify and eliminate existing improper
physical connections.

� Prevent improper disposal of wastes through a program that combines public
education with provision of alternative disposal options and incentives.

� Contain and clean up accidental spills using proper methods of cleanup and
disposal.

4.3 Model Illicit Connection/Discharge Detection and
Elimination Program

Objectives of the Program

Improperly disposed
materials make their
way to the receiving
waters via storm
drains
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The information that follows outlines the specific actions or tasks that a munici-
pality will need to undertake to establish and implement an illicit connection/dis-
charge program that addresses all three of these objectives.  Although illicit physi-
cal connections can also occur in the course of new development, procedures that
can be used to prevent these in new development are addressed in Section 4.6.

Figure 4-1 shows an implementation approach for this program, and illustrates the
sequence of actions that should be involved in (1) conducting a field inspection
program to detect and eliminate improper connections and discharges and (2) re-
sponding to illicit disposal and spills.  In addition, you need to take certain prepa-
ratory steps such as establishing permissible discharges and enforcement proce-
dures.

Establish Permissible Discharges

Your municipality needs to establish a policy specifying the flows or discharges
that it will allow to be discharged to the storm drain system and those that it will
control via its illicit connection/discharge program.

NPDES Phase II regulations note that the illicit connection/discharge program would
need to eliminate certain types of nonstorm water discharges if found to be signifi-
cant contributors of pollutants.  The regulations list the following types of dis-
charges as those nonstorm water discharges that the municipality should examine
to determine if they are a significant source and then either ban their discharge or
require implementation of controls — water line flushing, landscape irrigation,
diverted stream flows, rising ground waters, uncontaminated ground water infil-
tration to separate storm sewers, uncontaminated pumped ground water, discharges
from potable water sources, foundation drains, air conditioning condensation, ir-
rigation water, water from crawl space pumps, footing drains, lawn watering, in-
dividual residential car washing, flows from riparian habitats and wetlands, dechlo-
rinated swimming pool discharges, and street wash water.

Table 4-2 presents how several of these nonstorm water discharges have been
handled by Phase I municipalities.  You can use this information to help you deter-
mine which nonstorm water discharges to allow to be discharged unconditionally,
which to ban, or which require implementing controls.  If you are preparing an
ordinance focused on the URP (or amending an existing ordinance), you should
list the permissible and nonpermissible discharges in your urban runoff ordinance.
Once these discharges are defined, communicate this information to both city per-
sonnel and the citizens and businesses within your jurisdiction.

Establish Enforcement Procedures

Most URPs generally emphasize education and cooperation as their preferred meth-
ods for enforcement, and you may also elect to use these methods to implement

Elements of the Illicit Connection/Discharge Program
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Compliance

Effectively Eliminate Discharge
to Storm Drains

ILLICIT CONNECTION/DISCHARGE
PROGRAM

Conduct Field
Inspections

Identify Potential
Areas

Evaluate and Verify
Areas

Prioritize Areas

Field Investigation
Program

Spill/Complaint
Response Program

Documentation and
Tracking

Identify Source of
Discharge

Apply BMPs or Other
Measures

Enforcement, if
Necessary

One Time Incident

Outfall/Manhole
Inspection Program

Site Inspection
Program

Figure 4-1.  Implementation Approach
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Table 4-2.  Nonstorm Water Discharges

1. Residential lawn irrigation

2. Dumping of oil, anti-freeze,
paint, cleaning fluids

3. Residential car washing

4. Commercial car wash

5. Industrial dischargers
(excluding cooling water)

6. Swimming pool water

7. Water line flushing

8. Fire fighting flows

9. Potable water sources

10. Uncontaminated foundation
drains

11. Contaminated foundation
drains

12. Pumped groundwater for
cleanup operations

13. Cooling water

14. Roof drains

15. Air conditioner condensate

16. Washwaters from commercial/
industrial facilities

17. Uncontaminated groundwater
infiltration

18. Contaminated groundwater
infiltration

Always(a)

Never

Always, but not
recommended(a)

Never

Never

Only when dechlorinated(a)

Always(a) (b)

Emergency only(c)

Always(a)

Always(a)

Never

Only if in compliance with
NPDES permit

Never unless no chemicals
added and has NPDES
permit

Always except when
contaminated or drains
industrial area

Always(a)

Never

Always(a)

Only if in compliance with
NPDES permit

�

�

�

�

�

�

�

NPDES
permit

required

Permit
required

�

�

�

NPDES
permit

required

Type of Discharge

When is the Discharge
to the Storm Sewer

Permissible?
Storm
Drain

Sanitary
Sewer

Recycle/
Reuse

Hazardous
Waste or Other

Disposal

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

when above
pretreatment limits

�

when heavily
contaminated

Preferred Disposal Options

Developed by Woodward-Clyde and provided courtesy of the Santa Clara Valley Nonpoint Source Pollution Control Program
Table Notes continue on following page

Note

1

2

3

4

5

6
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Table Notes:
(a) Discharges are considered conditionally exempt by RWQCB, unless they are identified by either a permittee or the executive

officer as being a significant source of pollutants to receiving waters.  If identified as a significant pollutant source, appropriate
BMPs must be developed and implemented under the storm water management plan to minimize the adverse impacts of these
sources.

(b) Exempt when superchlorinated or chemically cleaned; then discharge goes to sanitary sewer.
(c) Granted a discharge exemption by RWQCB.
1. The illegal dumping program should concentrate on eliminating the dumping of oil, anti-freeze, and other pollutants in industrial

and commercial areas.  The public education program will concentrate on eliminating dumping in residential areas.

2. It would be impracticable to prevent individuals from washing their cars and the illegal dumping program should not devote re-
sources in this area.  Minimize the environmental effects of car washing by washing on permeable surfaces (gravels, lawns, etc.).

3. All industrial discharges to storm drains should not be permitted.  If discharge appears contaminated, then record as an illicit
connection or illegal dumping.

4. Chlorinated swimming pool water should not be discharged to the storm sewer.  Some sewer districts do not allow swimming pool
water to the sanitary sewer.  In these cases the water will have to be dechlorinated before discharging to the storm sewer.  Filter back
washwater is not allowed in the storm sewer and must go the sanitary sewer.  Public education program needed.

5. Cooling water should always have a NPDES permit to discharge.  Recycle is checked as a preferred disposal option.  Where
practicable, industries should be encouraged to either construct cooling ponds so the water is reusable or possibly find other uses on
site for the water.

6. Washwaters from commercial and industrial facilities include runoff from vehicle and equipment washing, steam cleaning, and
cleaning of areas used for industrial or commercial activities.  Due to the wide range of washwaters from commercial facilities,
disposal options should be evaluated on a facility-specific basis.

7. Since all discharges are not acceptable to sanitary sewer agencies, the municipality should coordinate with the sewer agency.

Table 4-2 (continued).  Nonstorm Water Discharges

your illicit connection/discharge program.  However in some circumstances, pen-
alties may be needed to achieve compliance. Given the fairly long lead time in-
volved in establishing enforcement procedures, it is recommended that the mu-
nicipality initiate this process early.

The municipality must decide what approach to enforcement to take and what
penalties it is willing to impose on violators.  Violations detected through an illicit
connection/discharge program fall under two categories: (1) illicit physical con-
nections into the storm drain system and (2) illicit dumping and discharges.  A
phased approach to enforcement is suggested below that includes issuance of a
warning as a first step, followed (if compliance does not occur) by administrative
action or legal action.  The municipality can use this in its original or a revised
form.

� Warning.  Could be a verbal notice or a written informational letter to the
owner/operator.  A time frame to correct the identified problem should be speci-
fied based on the severity or complexity of the problem.

� Administrative Action.  Similar to a warning except a more formal notice
and a structured process, including a Notice of Violation, Cease and Desist
Order, Order to Abate, Notice to Clean, or any other similar notification out-
lined in the municipality’s storm water ordinance that identifies a problem,
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requires correction or abatement but does not assess fines.  A time frame to
correct the identified problem should be specified based on the severity or
complexity of the problem.

� Administrative Action with Fine and/or Cost Recovery.  Same as above
with the addition that fine(s) are assessed administratively and/or the
municipality’s abatement costs are recovered.

� Legal Action.  Includes any actions taken by the municipality that brings the
facility into the court system (e.g., citation, court action, etc.)

This enforcement protocol is based on the assumption that the municipality esca-
lates the level of enforcement until compliance is achieved.  Also this approach
does not prevent the municipality from skipping certain steps for more serious
problems.  The municipality’s department heading the URP should consult with
the municipality’s legal counsel in this regard.

Establish a Field Investigation Program

Ideally, an illicit connection/discharge program should aim at detecting and elimi-
nating all existing illicit connections (improper plumbing) in a municipality, as
well as eliminating improper disposal of pollutants into the storm drain system.
Several procedures can be used to detect improper connections or trace discharges
to their origins:

� Television camera inspection
� Outfall/manhole inspection program
� Site inspection program

The most effective way to conduct a citywide investigation is to utilize a televi-
sion camera inspection of the storm drain system.  Some communities have done
so as part of their storm drain improvement/retrofit programs and have detected
connections that otherwise would have gone undetected.  This method is expen-
sive, and some pipeline television cameras have been found to suffer damage when
used in storm drains due to the rough nature of interior storm drain surfaces.

Most municipalities have utilized outfall/manhole inspection programs and site
inspections to detect illicit connections as well as illicit discharges. The outfall/
manhole inspection program (called the field screening program in Phase I regu-
lations) utilizes the “belowground” approach, which involves tracking dry-weather
flows from the outfalls or manholes to their source.  The site inspection program
utilizes the “aboveground” approach, which involves conducting inspections at or
near potential sources such as businesses that are known, from observation in the
municipality or from other URPs, to result in illicit discharges.  The municipality
should utilize both methods because both have been shown to be effective and
complementary.

Since illicit connections are the main source of bacteria and pathogens in urban
runoff, a systematic survey of the city’s entire storm drain system to check for
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illicit connections is very valuable and recommended, especially for those munici-
palities (such as coastal towns/cities) where storm drain outfalls discharge into
coastal waters used for swimming.  However, since high cost is involved in a
citywide survey, another alternative is to prioritize source areas or geographical
areas that should be investigated first for illicit connections and dumping.  Studies
based on outfall monitoring and sampling have shown that the largest numbers of
improper discharges emanate from industrial and commercial areas and from the
older sections of communities.  In fact URPs developed under Phase I permitting
have generally focused their illicit connection/discharge elimination programs on
these types of land-use areas.

Outfall/Manhole Inspection Program

An outfall/manhole inspection program generally include the following steps:

� Identify and prioritize areas where illicit connections/discharges are most
likely to occur.  A municipality can identify and prioritize areas to focus its
program in several different ways.  Depending on the geography of the munici-
pality, its size, and the number of outfalls, it can conduct a field investigation

of all storm system outfalls during the dry
season to check for dry-weather flows.  This
investigation helps point out those outfalls
that are of concern and those that are not (note
that, because such discharges tend to be in-
termittent, this investigation may need to be
repeated a few times before certain outfalls
can be dismissed).

In the event that a dry-weather investigation
of all outfalls is not possible, the municipal-
ity may rely on land-use information and the
storm drain system mapping (as described in
Section 2.2 of this guide) to determine po-
tential areas of illicit connections and dis-
charges.  Using the storm drain map of the

city, the municipality should mark out outfalls that are associated with indus-
trial/commercial areas of the city and/or the older sections of the city, identify
the areas that drain to these outfalls, and note the businesses located within
these marked areas.

� Establish a program of checking specific manholes and outfalls periodi-
cally for dry-weather flows.  Once the municipality has confirmed its focus
on certain areas, it should prepare maps showing which manholes and outfalls
to check periodically and  establish a timetable or frequency.   The municipal-
ity should develop forms for use by inspectors during field inspections.  Sample
inspection forms are presented in Appendix 4I.

Dry-weather flows
are indicators of
improper connec-
tions and discharges
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� Track flows back to potential dischargers and conduct aboveground in-
spections.  As a next step, field inspections of the targeted outfalls and man-
holes should be conducted to (1) verify whether the correct outfalls and man-
holes have been included in the field inspection program and (2) check for
signs of improper discharges.  Signs of an illicit connection or discharge can
include:
� Abnormal water flows during the dry season
� Unusual flows in subdrains used for dewatering
� Pungent odors
� Discoloration or oily substances in the water, or stains and waste residue in

ditches, channels, or drain boxes

If during inspections, any of these signs are observed, the inspector should (1)
record the flow data and take photographs and (2) begin storm drain investiga-
tions by tracing the flow upstream using storm drain maps and by inspecting
upgradient manholes.  Sampling and testing of water at the manhole or outfall
where it is first detected is generally not considered necessary if the water
appears to be “clear” but, if deemed appropriate, can be performed using field
kits or taking grab samples for analysis in a lab.  If tracking a discharge through
visual inspection of upgradient manholes is not possible, alternate techniques
that can be used include zinc chloride smoke testing, fluorometric dye testing,
physical inspection testing (of pipes greater than 39 inches), or television cam-
era inspection.

� Once the origin of flow is established, require illicit discharger to elimi-
nate the discharge.  Once the suspected origin of the flow is determined,  the
inspector should inspect the source to see if it is a case of improper dumping or
if it is an improper physical connection.  Once confirmed, the inspector should
instruct the owner/operator of the property to rectify the situation.  The inspec-
tor should provide the operator/owner information on alternative disposal op-
tions (from Table 4-2).  The operator/owner should also be informed at this
time that, should the discharge continue, enforcement procedures will be imple-
mented.

Site Inspection Program

As noted above, the municipality may elect to simultaneously conduct inspections
of establishments that it feels could either have illicit connections or could be
improperly discharging pollutants into the storm drain system.  If the municipality
chooses to use this approach, it must develop inspection forms and train inspectors
on how to detect illicit connections and discharges through systematic site inspec-
tions of facilities.  Many communities under Phase I have included this under their
Industrial Discharge Control Programs or assigned this activity to the City’s waste-
water department to be handled in parallel with the pretreatment program.
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Establish Illicit Discharge Complaint/Spill Response Program

Citizens when properly educated and informed, can assist the municipality in its
task of eliminating illicit discharges.  Public education and involvement focused
on elimination of illicit disposal and spill control is described in Section 4.3 of this
guide, and includes the establishment of a “hotline” for citizens to call in incidents
of illicit discharges and spills.

The following guidelines should be used to set up this program.

Identify Department Responsible and Personnel Requirements

As a first step, identify the department to implement this program.  Most Phase I
communities with publicly owned treatment works (POTWs) have assigned this
program to their wastewater department, because POTW staff are trained to con-
duct inspections, work with underground sewers that are typically at the same
locations as the storm drains, and have the equipment for sampling as well as
pipeline television cameras.  Also in the event that they discover illicit discharges,
they can readily inform the discharger about the alternatives available for dis-
posal, i.e., whether that discharge can go to the sanitary sewer system or whether
that discharge must be contained, placed in drums or other containers, and hauled
elsewhere for disposal.  In the event that a municipality does not have a POTW, it
can consider contracting with the regional POTW for this service (which has been
done in some areas), or assign this program to the Hazmat or Fire Department.

Personnel requirements include minimum 3-person teams for outfall/manhole in-
spections (for safety reasons) and staff for record-keeping and program coordina-
tion.  Larger staff teams are required for zinc chloride smoke and fluorometric dye
testing or television camera inspection.

Establish Timetable for Implementation

The municipality should establish a timetable for implementation of the program.
This timetable should clearly indicate the activities to undertake each year.

Most Phase I municipalities typically spent the first year identifying the priority
areas, conducting field inspections of outfalls and manholes to rule out areas that
did not require inspection and monitoring under this program, and training its
personnel in important aspects of the illicit connection/discharge program.  Some
municipalities have then proceeded to check the entire city for illicit connections,
while others have focused on the older and/or industrial and commercial areas and
have found at the end of about 2 years that further investigations of illicit connec-

Program Implementation
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tions are not necessary.  The latter group of municipalities have after that
point focused their efforts on elimination of illegal discharges through vi-
sual monitoring by municipal personnel.

Train Personnel in Inspections

The following types of training are necessary:

� Procedural training (outfall/manhole inspections, sampling, record keep-
ing, etc.)

� Occupational Safety and Health Administration (OSHA)-required Health
and Safety training

� OSHA Confined Space Entry training

Establish Measurable Goals

Your URP should include measurable goals for BMPs or control programs.
These goals are useful for checking progress made each year as well as dem-
onstrating the efforts made to reduce pollutants to the maximum extent pos-
sible.  The municipality may consider some of the following goals for inclu-
sion in its program;

� Establish percent total area of the city that will be checked each year for
illicit connections, with the ultimate objective of checking the entire city
or all areas of concern.

� For areas in the city known for dumping, establish a goal to conduct
inspections at a fixed frequency.

� Establish a goal to eliminate documented or confirmed illicit connec-
tions within a specified period of time.

� Establish a goal to reduce incidents of illicit discharges by 25, 50, and
100 percent by certain years.

Documentation and Annual Reporting

The municipality should also develop forms or a format for reporting on this
program in an annual report.  Information that should be reported includes
progress made relative to the measurable goals; the number of cases of illicit
connections detected, eliminated, or status towards elimination; and the num-
ber of cases of illicit discharges detected, investigated and actions taken to
rectify the problem.  Sample forms are included in Appendix 4I.

Additional information on this program can be found in the following publi-
cations:

Program Evaluation And Documentation

Sources of Additional Information
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U.S. Environmental Protection Agency (EPA). 1992. Manual of Practice - Identifi-
cation of Illicit Connections. EPA 833/R-90-100.

U.S. Environmental Protection Agency (EPA). 1993. Investigation of Inappropri-
ate Pollutant Entries into Storm Drainage Systems - A User’s Guide. EPA 600/
R-92-238.

City of Stockton.  Municipal Storm Water Discharge Management Program.

Storm Water Quality Task Force. 1993. California Storm Water Best Manage-
ment Practice Handbook - Municipal. Available from BPS Reprographic
Services, 1700 Jefferson Street, Oakland. (510) 287-5485.
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4.4 Model Municipal Operations Pollution Prevention Program

Objective of the Program

Significant amounts of urban pollutants are associated with street and road sur-
faces resulting from pavement and vehicle wear, atmospheric deposition, and lit-
tering.  Hydrocarbons, copper, and other heavy metals are deposited on roads from
clutch and brake wear, vehicle exhaust, and leaking motor fluids.  Road surfaces
abrade and add particulates to the runoff.  Litter and trash are pollutants in urban
runoff.  In areas that have snow, deicing materials can add pollutants to the runoff.
Similarly, public sidewalks, plazas, parking lots, parks, and corporation yards are
some of the other areas from where pollutants are swept into storm drains by
runoff.

To address these sources, your URP needs to include a control program focused on
municipal operations.  NPDES Phase II regulations also require the owner or op-
erator (of a regulated, small municipal separate storm sewer system) to develop
and implement a cost-effective operation and maintenance program with the ulti-
mate goal of preventing and reducing pollutant runoff from municipal operations.
Municipal operations of concern include parks and open-space maintenance, fleet
maintenance, planning, building oversight, and storm water system maintenance.

Under such a program, the operator is encouraged to develop BMPs for mainte-
nance activities; schedules and inspection procedures for structural storm water
controls; controls for reducing discharge of pollutants from streets, roads, munici-
pal parking lots, storage and maintenance yards, and waste stations; procedures
for disposal of wastes removed from the system; and ways to ensure that new
flood management projects assess impacts on water quality.

The objective of this program should be to:

� Identify, develop, and implement BMPs/good housekeeping procedures to ad-
dress urban runoff pollution associated with municipal operations.

The information that follows outlines the specific actions or tasks that a commu-
nity will need to undertake to meet these objectives.  It should be noted that this
section focuses only on best management practices that the municipality can in-
corporate into its municipal functions and operations.  Many of the pollutants in
urban areas can be controlled through education and outreach of the residents and
businesses.  These strategies are discussed in the Public Education and Outreach
Program (Section 4.2) of this guide.
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Street Sweeping and Cleaning

Most municipalities conduct street sweeping for aesthetic, safety, and public health
reasons and, therefore, have a street-sweeping program in place.  Several improve-
ments can be made to the municipality’s street-sweeping program to achieve bet-
ter pollutant reduction in runoff from streets:

� Increase street-sweeping frequency in areas most prone to litter and dust/dirt
accumulation.

� Time street sweeping to improve pollutant removal efficiency (sweeping be-
fore the onset of wet weather).

� Replace aging and ineffective street sweepers with technologically advanced
equipment that is able to pick up finer particulates.

� Improve signage and dissemination of street sweeping schedules to ensure
that curbs are cleared before sweeping takes place (i.e., parked vehicles are
removed).

If the municipality uses contract sweeping, make sure the contractor maintains the
equipment, and the operator provides feedback on key issues.

Good housekeeping practices that can be incorporated into the municipality’s street
sweeping program are listed in Appendix 4J, BMPs/Good Housekeeping Prac-
tices for Municipal Operations.  A municipality can use this guidance to develop
its improved street-sweeping program.  Appendix 4K presents an evaluation of
available street sweepers for the municipality’s use if it decides to replace street-
sweeping equipment.

Sidewalks, Plazas, and Municipal Parking Lot Cleaning

Like streets, the pollutants on sidewalks, plazas, and parking lots are associated
with litter and vehicle use.  Good housekeeping practices that can be incorporated
into the municipality’s existing cleanup program for these areas are listed in Ap-
pendix 4J.

Medians and Other Municipal Landscaped Areas

The primary pollutants of concern from medians and other landscaped areas, in-
cluding municipal golf courses, are sediment from erosion, nutrients from fertil-
izer use and organic matter (grass clippings and leaves), and heavy metals and
toxic organics from pesticide/herbicide use.  Fertilizers applied in excessive amounts
could run off with irrigation.  Pesticides used in parks and around structures could
run off into storm drains and streams.  Litter and illegal dumping are also prob-
lems in parks.  Good housekeeping practices that will help reduce urban runoff
pollution can be incorporated into the municipality’s existing maintenance pro-
gram for medians, landscaped areas, and parks (see Appendix 4J).  For additional

Elements of a Municipal Operations Control Program
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information pertaining to golf courses (municipal and privately owned), refer to
Environmental Principles for Golf Courses in the United States, developed by the
Center for Resource Management, and Environmental/Design Guidelines for Stan-
dard Development Requirements for Golf Courses, prepared by the Santa Clara
County Planning Office.

In most municipalities, these maintenance functions are performed by the Depart-
ment of Parks and Recreation and by Streets Maintenance Divisions, although a
recent study shows that pesticide use decisions are made by several other depart-
ments including utilities, real estate, and maintenance managers of the city hall or
community center.  Training should include everyone in your municipality who
makes these types of decisions.

Storm Drain Inlet/Catch Basin and Line Cleaning

A variety of urban pollutants
can be carried into and accu-
mulate in storm drain facili-
ties.  Often the season’s first
heavy storm flushes out large
amounts of pollutants into the
receiving waters resulting in
adverse effects on aquatic life
and water quality.  Many mu-
nicipalities clean out storm
drain inlets and catch basins
before the onset of the wet sea-

son mainly to ensure that storm water can flow into the inlets and flooding of
streets and adjacent properties is avoided or at least minimized.  A storm drain
inspection and cleaning program can be effective in reducing pollutants discharged
to receiving waters.

Appendix 4J lists good housekeeping practices that the municipality should incor-
porate in its storm drain system maintenance program for water quality protection.
This table only lists practices associated with the cleaning of these facilities.  Note
that illicit connections are another major source of pollutants in storm drains and
are addressed in the illicit connection/discharge program (Section 4.3).

Corporation Yard and Other Municipal Operation Areas

Due to the nature of activities conducted at corporation yards and other municipal
operation areas, pollutants could be released into runoff.

To address these sources, the municipality should:

� Examine existing conditions at its corporation yard, transit yard, fueling
station(s), or other such areas to determine the need for improving the opera-

Implement a program
to clean storm drain
inlets before the
onset of rains
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tion and maintenance of existing controls, and also providing additional con-
trols.  Table 4-3 lists typical urban runoff pollutant sources at corporation yards
and similar facilities.

� If potential pollutant sources are noted, either implement practices to address
each source or a plan to address all sources at the site.

� Given the diverse sources of pollutants from such sites, possibly elect to de-
velop and implement a site-specific Storm Water Pollution Prevention Plan
(SWPPP).  A generic SWPPP is presented in Appendix 4L to assist the munici-
pality in preparing a SWPPP.

� Alternately, select and implement controls listed in BMPs for Vehicle Service
Facilities (Appendix 4W) at its corporation yard and other similar facilities.

Municipal Swimming Pools, Fountains, Lakes, and Other Water
Bodies

The primary pollutant of
concern in municipal (and
privately owned) swimming
pool water is chlorine or
chloramine used as a disin-
fectant.  This water, if dis-
charged to the storm drain
system, will be toxic to
aquatic life.  In lakes, la-
goons, and fountains, the
pollutants of concern are
chemical algaecides that are

Source/Activity

Vehicle Washing, Equipment Cleaning, and Auto Steam Cleaning

Changing Auto Fluids

Parked Vehicles and Equipment

Vehicle Fueling

Outdoor Waste/Materials Storage

Illicit Connections

Handling of Materials from Street Sweeping

Unpaved/Uncompacted Surfaces

Urban Runoff Concern

Discharge of washwaters to storm drain

Spills of fluids, especially in outdoor and uncovered areas

Fuel leaks and drips in outdoor areas

Fuel spills during fueling in outdoor/uncovered areas

Release/spill of stored materials in uncovered areas with no
secondary containment

Floor drains from work areas and covered areas discharging to
storm drains

Release of dust, sediments, dirt, and other trash during unloading/
cleaning of sweeping equipment

Release of dust and sediment due to vehicle movement across such
surfaces

Table 4-3.  Typical Sources/Activities at Corporation Yards that Contribute to Urban Runoff Pollution

Chemical algaecides
can result in pollu-
tion of urban waters
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added to control algae mainly for aesthetic reasons (visual and odor).  BMPs that
can be implemented to control this form of pollution are listed in Appendix 4J.

Repair and Maintenance of City Surfaces (Streets, Roads, Side-
walks, etc.)

Activities to repair and replace pavement surfaces can lead to urban runoff pollu-
tion.  Pollutants of concern are broken-up asphalt and concrete debris, saw-cutting
slurry of concrete and asphalt concrete, concrete truck washout, sediment, fuel, oil
and other fluids from construction equipment.  Urban runoff pollution can also
result from other municipal activities that include removing graffiti and building
cleaning (e.g., power washing, sand blasting).  BMPs to control pollution of run-
off from these activities are listed in Appendix 4J.

Most municipalities contract out street repair and paving.  Therefore, these mea-
sures should be included in the municipality’s standard contract for such services
and in the specifications of the individual paving/repair project.  Training should
be held for any city maintenance personnel involved with this type of work.  Some
minor repair work (typically patching of pot holes) is conducted by the
municipality’s maintenance personnel; therefore, these measures should also be
explained to the municipality’s maintenance crews through a training program.

Structural Retrofit of Storm Drain Facilities

Most of the control measures discussed in the sections above are BMPs and good
housekeeping procedures to prevent pollutants from being released into receiving
waters.  If you are undertaking improvements to your storm drain facilities for
other reasons (such as flood control), you should utilize this opportunity to incor-
porate structural controls where appropriate.  Before implementing structural con-
trols, the municipality should:

� Examine its storm drain facilities and identify the need to retrofit.   One way to
do so is through field observation of inlets and catch basins in problem areas.
Inspect to see where certain types of pollutants are commonly observed in the
inlets and sumps.  Pollutants can generally be classified in terms of (1) trash
and litter, (2) oil and grease, and (3) dirt and sediment.  Track these inlets for a
number of months and if a pattern to the accumulation of these pollutants
develops, consider retrofitting.

� Once these locations and the type of pollutant typically seen have been identi-
fied,  check with other municipalities or the NPDES permit authority about
available retrofit devices to identify types that address the pollutant.

� Examine existing conditions at such locations.  Factors to consider include
area available to construct the device, existing drainage system, characteris-
tics, hydrology, land ownership, access for maintenance, etc.

� If construction is feasible, install the device in a few test locations and monitor
success before using it at other potential locations in the municipality.
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The following guidelines should be used to set up this program.

Identify Responsible Departments and Personnel Requirements

Many of the good housekeeping practices for municipal operations are improve-
ments to existing municipal activities/functions; therefore, the departments cur-
rently responsible for those activities could continue in those roles.  If no munici-
pal program exists for storm drain system inspection and cleaning (note that most
municipalities clean storm drains only as needed), then identify a department and
assign this task to it.  Table 4-4 lists the manner in which many of the NPDES
Phase I California municipalities have assigned BMP implementation for munici-
pal operations, which can be used by the municipality to assign roles/functions.

The responsible department should:

� Examine the BMP list of its area of responsibility in Appendix 4J and select the
practices to implement.

� Incorporate the selected BMPs into the municipality’s standard operating pro-
cedures for that activity/area of responsibility, and appropriately document so
that all involved employees then consistently implement the BMPs.

Establish Timetable for Implementation

The municipality should establish a timetable for implementation of the program.
This timetable should clearly indicate the activities to undertake each year, de-
pending on the resources (personnel and funding) available to the municipality to
implement the improvements.  For instance, in the first year the municipality may
only increase the frequency of street sweeping and increase the enforcement of its

Program Implementation

Table 4-4.  Elements of Municipal Operations Program by Responsible Department

Element/Activity

Street Sweeping and Cleaning

Sidewalks, Plazas, and Municipal Parking Lot Cleaning

Medians, Other Landscaped Areas, and Golf Courses

Storm Drain Inlet/Catch Basin Cleaning

Corporation Yard and Other Municipal Operations Areas

Swimming Pools, Fountains, Lakes, and Other Water Bodies

Repair and Maintenance of City Surfaces

Structural Retrofit of Storm Drain Facilities

Responsible Department

Public Works Street Maintenance

Public Works Street Maintenance; Parks and Recreation

Public Works; Parks and Recreation

Public Works; Street and Sewer Maintenance

Public Works; Fleet Maintenance

Parks and Recreation; Community Services

Public Works Construction Division; Street Maintenance

Public Works Design/Construction Divisions
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Program Evaluation And Documentation

parking restrictions program.  It may decide to replace street-sweeping equipment
at a later date or closer to the end of the useful life of its existing equipment.
Specific guidance on the schedule cannot be provided in this guide because condi-
tions in each municipality will differ.

Train Personnel

The following types of training are useful for the success of this program:

� Training of street-sweeping equipment operators
� Training of street maintenance crews (tree trimming, median work)
� Training of park maintenance crews
� Training of municipality’s construction crews (minor street repair)

Establish Measurable Goals

Your URP should include measurable goals for BMPs or control programs.  These
goals would be useful for checking progress made each year as well as demon-
strating the efforts made to reduce pollutants to the maximum extent possible.
The municipality may consider some of the following goals for inclusion in its
program:

� Establish percent of streets to be swept and at what frequency under the
municipality’s street-sweeping program.

� Establish percent of streets to be swept prior to the first major storm of the
wet-weather season (or before October 1 of each year).

� Establish goal of inspecting and, where necessary, cleaning all catch basins
and storm drain inlets once before the onset of the wet season (before October
1 of each year).

Documentation and Annual Reporting

The municipality should develop forms for record keeping and reporting on this
program in an annual report.  Information that should be reported includes progress
made relative to the measurable goals.  Sample forms that can be used by the
municipality are provided in Appendix 4M.

Additional information about environmental guidelines for golf courses can be
found in the following publications:

The Center for Resource Management.  1996.  Environmental Principles for Golf
Courses in the United States.

Sources of Additional Information
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Santa Clara County Planning Office.  1996.  Environmental/Design Guidelines
and Standard Development Requirements for Golf Courses.  July 23.
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4.5 Model Construction Site Runoff Control Program

Objective of the Program

In the absence of proper manage-
ment, construction sites can re-
lease significant amounts of sedi-
ment into storm water and even-
tually into the municipality’s
storm drain system.  Activities
conducted at construction sites
(storage and handling of con-
struction materials, hazardous
materials storage and handling,
and fueling, use, and cleanup of

vehicles and equipment) can also release other pollutants to the storm drain sys-
tem.  An increase in compaction and impervious surfaces at construction sites can
cause an increase in volume of surface runoff and increase peak flows which can
cause erosion and other changes in stream hydrology and morphology.

The objective of this program should be to:

� Develop a control program to reduce the potential for discharge of pollutants
into urban runoff from construction sites.

The following information outlines the specific actions or tasks that a municipal-
ity will need to undertake to develop a construction site discharge control pro-
gram.  Note that long-term post-construction controls for new development/rede-
velopment projects are discussed in Section 4.6.

All construction sites (regardless of location) that are 5 or more acres in size are
covered by Phase I NPDES Construction Site General Permits.  NPDES Phase II
regulations discuss the use of a General Permit to control discharges from sites
that are greater than 1 but less than 5 acres.  The exact form of this permit process
(whether similar to a Phase I General Permit or not) is unknown at this time.  This
guide assumes that all sites greater than 1 acre will be subject to the General Per-
mit requirements of the RWQCBs.  The control program that follows describes
the actions a municipality should take to control discharge of pollutants from sites
that are greater than 1 acre, and also from sites that are less than 1 acre, so that
construction activities within the municipality do not result in urban runoff im-
pacts.

Erosion is the
primary source of
pollution at most
construction sites
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Review and Revise Existing Grading Ordinance

As a first step, if you do not have a grading ordinance, consider adopting a con-
struction site control ordinance.  If you have a grading ordinance, review and re-
vise it to address the following guiding principles:

� Use of good site planning
� Minimization of soil movement
� Capture of sediment to the greatest extent possible
� Good housekeeping practices
� Minimization of impacts of postconstruction storm water discharges.

Since the grading ordinance is the basis of the municipality’s grading permit, it is
essential that it includes provisions consistent with these five guiding principles.
The grading ordinance carries out the General Plan/LCP policies that you have put
in place to protect water quality.

Most grading ordinances address minimization of soil movement and capturing of
sediments. In some municipalities that have flooding problems, the grading ordi-
nance may contain a requirement that site storm water discharge volumes and
peak flows should not exceed preconstruction levels.  Generally, the other three
principles, i.e., site planning, good housekeeping practices, and minimization of
postconstruction storm water discharges, are typically not addressed in grading
ordinances.  The municipality’s construction site ordinance should note that the
municipality requires all construction projects to implement BMPs that address
the five guiding principles.  To assist the municipality in revising its grading ordi-
nance, a model construction site ordinance that incorporates the five guiding prin-
ciples is attached to this guide (Appendix 4N).

Prepare Construction Community Outreach/Information
Materials

The municipality should provide materials to the development/construction com-
munity to consider when they are planning their projects or filing for permits.
These informational materials should focus on the five guiding principles and
should include practical, cost-effective measures that can be incorporated into the
project to reduce the potential for urban runoff impacts.

The following materials are recommended for development and use in the con-
struction site permit process:

� A handout/brochure that explains the construction site permit process for sites
1 acre and greater, and for sites less than 1 acre (See sample brochure for
construction sites 5 acres or more in Appendix 4O)

Elements of a Construction Site Runoff Control Program
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� A handout explaining the five guiding principles for controlling runoff from
construction sites: construction site planning, minimization of soil movement,
capturing of sediment, good housekeeping practices, and minimization of
postconstruction discharges.

� A handout on good housekeeping prac-
tices for all construction sites regard-
less of size

� A handout on BMPs for small (less than
1 acre) sites, including the following:
� Information on good housekeeping

practices
� Information on storm drain protec-

tion (to control construction site pollutants
from entering storm drains)

BMPs for construction sites, organized by the five guiding principles, are listed in
Appendix 4P, BMPs for Construction Sites.  Existing documents that provide de-
tailed information on these BMPs are cited in that guidance.

Review and Revise Plan Review Process

The municipality’s project review process needs to be revised to ensure it addresses
urban runoff issues.  Figure 4-2 shows the steps involved in a review process.

� As a first step, check if the size of the project is less or more than 1 acre.
Projects less than 1 acre will continue to be subject to the current permit pro-
cesses, or appropriate local state and/or federal authorities (this may include
the California Coastal Commission, Department of Fish and Game, U.S. Army
Corps of Engineers, or others).  Those projects 1 acre or more will need to be
covered by a general permit for construction activity storm water discharges
from the SWRCB/RWQCB in addition to existing permit processes.

Storm drain inlets
can be protected
using sandbags and
filter fabric over the
inlet

Construction site
controls can include
silt fences, hay bale
barriers, and erosion
control blankets
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Figure 4-2.  Construction Project Review Process

Check project to see
if a construction activity
permit is necessary

Check Area
(acreage)

No permit
necessary

If area is 1 acre or greaterIf area is less than 1 acre

-Provide local permit application
-Provide guidance on small
 construction site BMPs

Inspect site
for implementation

-Provide local permit application
-Provide copy of NOI
-Provide guidance on preparing
 a SWPPP

Conduct inspection or
coordinate inspection
with RWQCB staff

Enforce local penalities
if violations are noted

Inform RWQCB of
potential violations

if yes,

if no,
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Sites 1 Acre or More in Size

� For sites 1 acre or greater, inform applicants of the various permits.  Specifi-
cally, provide information about the NPDES permit requirements, including
the NOI filing process and the need to develop a construction site SWPPP.
Keep blank copies of the NOI form at the Public Works/Community Develop-
ment department counters.  Inform applicants that the requirements of both
permits are the same, i.e, a SWPPP is needed for both permits.

� Provide applicants with guidance on preparing a construction site SWPPP (this
guidance is included in Appendix 4Q and a Model Construction Site SWPPP is
presented in Appendix 4R).  Also provide applicants with brochures and mate-
rials on BMPs for construction sites.  Coordinate site inspections with the
RWQCB staff.  Develop standard operating procedures and checklists to assist
inspectors in conducting inspections.

� Leave enforcement authority unchanged, i.e., the RWQCB to enforce per its
permit process in case violations are noted during inspections.

Sites Less than 1 Acre

� Inform the applicant of the local permit process, and provide brochures and
materials on BMPs for construction sites.

� Conduct site inspections during and after construction.  Use municipality’s
standard operating procedures and checklist for inspections.

� Enforce if violations are noted.

The following guidelines should be used to set up this program.

Identify Responsible Departments and Personnel Requirements

Since the issuance of grading permits in most municipalities is the responsibility
of Public Works or Community Development departments, the construction site
runoff control program should be assigned to them.

Personnel needed to implement this program include plan review staff trained to
inform the applicant about the permitting process and to review site plans, and site
inspectors to inspect sites for the implementation and maintenance of BMPs dur-
ing and after construction.

Establish Timetable for Implementation

The municipality should establish a timetable for implementation of the program.
This timetable should clearly indicate the activities to undertake each year, de-
pending on the resources (personnel and funding) available to the municipality to
implement the program.

Program Implementation



IMPLEMENTATION OF URBAN RUNOFF PROGRAM
4-40

Train Personnel

The following types of training are important for the success of this program.

� Training of plan check staff
� Training of site inspectors
� Training of developer/contractor staff
� Training of municipal personnel (i.e., construction division) for city projects

Establish Measurable Goals

Your URP should include measurable goals for BMPs or control programs.  These
goals would be useful for checking progress made each year as well as demon-
strating the efforts made to reduce pollutants to the maximum extent possible.
The municipality may consider some of the following goals for inclusion in its
construction site control program:

� Achieve 100 percent compliance with local and SWRCB’s construction site
runoff control programs (all construction projects are covered by either a cur-
rent, up-to-date SWPPP or controls to reduce storm water pollution).

� Achieve zero complaints from the public regarding hydrological and water
quality impacts from construction sites.

� Achieve full compliance with inspection checklists (i.e., inspection checklists
show that all construction sites are implementing BMPs and meeting permit
requirements).

Documentation and Annual Reporting

The municipality should develop forms for record keeping and reporting on this
program in an annual report.  Information that should be reported should include
progress made relative to the measurable goals.  Forms that can be used by the
municipality are provided in Appendix 4S.

Program Evaluation and Documentation

Challenges encountered by Phase I Programs in Implementing Construc-
tion Site Control Programs

� Lack of support of municipal staff from managers
� Communications/coordination among municipal staff and departments
� Communications/coordination among local agencies and regional board

staff
� Improper application, installation, and maintenance of BMPs
� Outreach to small developers and contractors
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4.6 Model New Development/Redevelopment
Runoff Control Program

Primarily two concerns are associated with new development and significant re-
development.  As communities are progressively built out, impervious surfaces
replace natural topography, and storm water peak flows and volume increase, re-
sulting in changes to stream morphology.  Secondly, new urban areas add to the
urban runoff pollutant loads by creating new sources.  Numerous studies show
that controlling pollutants after they have entered the storm drain system is far
more difficult and expensive than preventing or reducing the discharge at the source.
If areas of the municipality proposed for new development or redevelopment are
planned, designed, and constructed in a manner that is sensitive to issues of quan-
tity and quality of urban runoff, then future pollutant loads from these areas will
be reduced.

The NPDES Phase II regulations also require that the owners or operators of small
municipal separate storm sewer systems develop, implement, and enforce a pro-
gram to address storm water runoff from new development and redevelopment
projects.  The program should use site-specific and cost-effective structural and
nonstructural BMPs as appropriate.  The program should ensure adequate long-
term operation and maintenance of BMPs through inspection and enforcement
programs.  CZARA and NPDES Phase II regulations recommend that municipali-
ties utilize BMPs that attempt to maintain predevelopment runoff conditions, in-
cluding water quality and quantity.

The objective of this program should be to:

� Reduce the potential for discharge of pollutants into urban runoff from new
development and redevelopment areas using a strategy that combines reduc-
ing/eliminating sources of pollutants, managing site runoff volumes and flow
rates such that they are similar to preconstruction levels, and treating runoff as
appropriate.

The following information outlines the specific actions or tasks that a municipal-
ity will need to undertake to develop this program.

New development/redevelopment urban runoff issues can be addressed at various
levels: at the municipal/regional/watershed level or at the individual project level.
Land-use planning at the municipal level can control the amount of impervious
surfaces or pollutant sources added to a community.  This can be accomplished by
acquiring land and placing a conservation easement on it or developing it into

Objective of the Program

Elements of a New Development/Redevelopment Urban
Runoff Control Program
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public parks or open space, designing the community to reduce reliance on ve-
hicles, or avoiding areas susceptible to erosion and sediment loss through zoning
restrictions.  Those types of regional/municipality-level measures and controls are
not the focus of this MURP guide, rather this guide focuses on project-level con-
trols.

A program to control flow and water quality from new development/redevelop-
ment projects may include a variety of elements that are intended to form an inte-
grated program: general plan/LCP policies, ordinances, development review pro-
cedures, outreach, and BMP selection.

Adopt Policies/Ordinance Related to Impervious Area Reduction,
Pollutant Source Control, and Treatment Controls

A new development/redevelopment urban runoff control program involves adop-
tion of policies through General Plan/LCP amendment, or an ordinance for requir-
ing new development/redevelopment to address urban runoff quantity and quality
issues during project planning and implementation, or a combination of the two.
Regardless of whether the preferred option is General Plan/LCP amendments or an
ordinance, the adopted document should clearly state that the municipality may
require a new development or a redevelopment project to:

� Minimize impervious area
� Control pollutants by eliminating or reducing potential new sources
� Install treatment controls, as appropriate to the site
� Participate in the funding of regional/municipality-level BMPs in accordance

with a regional/municipality-level plan

Note that a municipality may choose to do both, i.e., amend the General Plan/LCP
as well as adopt an ordinance for this purpose.

Conduct Outreach and Prepare Informational/Outreach Materials for
the Development Community

Urban runoff controls that address runoff quantity include minimization of imper-
vious surfaces, maximization of infiltration, and on-site storm water detention.
Urban runoff controls that address urban runoff quality require design changes that
eliminate potential pollutant sources and structural controls to detain, retain, and/
or treat urban runoff from a site.  These postconstruction controls can impose costs
on new development/redevelopment, and many controls generally impose mainte-
nance costs and requirements (controls do not work if they are not maintained).
Structural control measures require ongoing inspection and maintenance and the
municipality must provide or ensure that those important elements of a BMP are
addressed during the development review and approval process.  As a result, be-
fore a municipality develops and adopts a new development/redevelopment urban



IMPLEMENTATION OF URBAN RUNOFF PROGRAM
4-43

runoff control program, it should work with the development community (e.g.,
developers and construction contractors) to arrive at postconstruction controls that
are cost-effective, feasible in the local setting, and can be maintained.

Potential postconstruction con-
trols are listed in Post-Construc-
tion Controls for New Develop-
ment/Redevelopment (Appendix
4T).  Postconstruction controls
can be classified into three types:
site planning measures that
avoid or reduce disturbance of
sensitive areas and limit addition
of impervious surfaces, pollution
prevention/source control mea-

sures that reduce or eliminate potential future sources of pollutants, and treat-
ment control measures that treat polluted runoff from new development/redevel-
opment sites.  The guidance presents the pros and cons associated with these con-
trols, and provides suggestions that the municipality may use in selecting
postconstruction controls for implementation.   This guidance may be used in dis-
cussions with the development community and to prepare handouts and informa-
tional materials for developers/applicants.

Revise Development Review Procedures

The permitting process provides the municipality the opportunity to review a new
development or redevelopment project during its planning stage and to direct its
design and development in regards to urban runoff issues.

Projects in California communities require approvals from the local jurisdiction in
which they are proposed.  Approvals fall into two groups: discretionary and ad-
ministrative/ministerial.  Discretionary approvals typically include subdivision or
tentative map approval, use permit, conditional use permit, or design review.  Ad-
ministrative or ministerial permits generally include building, grading, well, and
septic system permits.  Discretionary approvals trigger CEQA compliance whereas
(ministerial) permits are categorically exempt under CEQA.  Both private and public
projects are handled in a similar manner in most communities.

Almost all projects except minor infill development require discretionary approval
from the local jurisdiction.  This discretionary approval process is commonly the
design review process, although other discretionary approvals such as a use permit
or a subdivision map approval may also be triggered depending on the characteris-
tics of the project.

Grassy areas can be
included in parking
lot design to filter
runoff
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Small improvement projects that conform with the site zoning requirements and
include either a new single-family unit or minor modifications to an existing single-
family unit or a single structure typically do not need a discretionary approval, but
will in all cases need a ministerial permit – a building or a grading permit.

Given this manner of project approval in most California communities the mu-
nicipality is recommended to consider revisions to its development review pro-
cess for both types of projects, projects that are subject to discretionary approval
and projects that require only ministerial permits, to ensure that all opportunities
for improving the quality of urban runoff are addressed.  Figure 4-3 shows the
manner in which urban runoff concerns can be addressed by refining the
municipality’s permit process.

Changes to the Discretionary Approval Process

In general, this process applies to larger developments.  Typically when parcels
are large  more opportunities exist to reduce or control pollutants in urban runoff
from such developments.  The following changes can be made to the approval
process to protect urban runoff quality:

� If there is a pre-application meeting, the municipal permitting staff (often plan-
ning/public works counter staff) should inform the applicant of the
municipality’s General Plan/LCP policies/ordinance requirements regarding
runoff quantity and quality, and provide guidance on potential design mea-
sures and postconstruction controls available for the type of project proposed
by the applicant.  Note that some Phase I municipalities have chosen to impose
standard conditions on all new businesses.  A sample from the City of Pittsburg
is included in Appendix 4U.

� Once an application is received, the staff should review the application for
urban runoff issues. The staff should use a revised CEQA
checklist to examine the project’s potential to affect ur-
ban runoff quantity and quality (See Section 2.4 of this
guide for CEQA checklist revisions).  Note that for staff
to review applications, the municipality should develop
criteria to use in determining if controls are necessary for
a project.  The municipality also needs to provide train-
ing to its staff that reviews applications for discretionary
approvals.

� If impacts are considered likely and the applicant has included postconstruction
controls in the development plan, the staff should review them for appropri-
ateness and adequacy.  The municipality should develop guidance that the staff
can use to evaluate adequacy of proposed controls.

If appropriate postconstruction controls are not proposed by the applicant, the
staff should inform the applicant of the municipality’s requirements and pro-

Train permitting staff
to review plans for
urban runoff issues



IMPLEMENTATION OF URBAN RUNOFF PROGRAM
4-45

Figure 4-3.  Revised Project Approval Process
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vide guidance on potential controls or design changes.  The municipality should
develop guidance for staff to use in selecting and recommending site-specific
changes and controls.  Some of this information is in Appendix 4T, which the
municipality may want to tailor to its own needs.

In some instances, on-site controls may not be possible.  For such develop-
ments, the municipality should consider contribution by the developer towards
the development of regional controls (such as detention basins or constructed
wetlands).

� The municipality’s Public Works/Engineering Department should be consulted
during the review because many postconstruction runoff controls are engi-
neered structures that are best reviewed by the city engineers to evaluate their
impact on the downstream drainage system.  In fact the municipality may con-
sider a project review process (if it does not already do so) that routes all
discretionary applications to key municipal departments for review and com-
ment.  If this practice is instituted, the Public Works/Engineering Department
could be assigned the responsibility of reviewing proposed project design for
postconstruction runoff controls to address urban runoff issues.

� As a final step, the municipal staff should review the final development plan
for adequacy of postconstruction runoff controls.  The plan must address the
design, operation, and maintenance of these controls.

Changes to the Ministerial / Administrative Permit Process

As noted above, minor improvement projects not subject to the discretionary ap-
proval process nonetheless need an ministerial permit (building or grading per-
mits).  Note that most projects that fall in this category are minor improvement
projects where inclusion of postconstruction runoff controls are generally diffi-
cult.  Therefore a simple, standardized list of BMPs for such sites should be devel-
oped by the municipality and attached as conditions of approval to the building
permit. Such a list is provided in Appendix 4T.

Inspection Program

All communities have existing inspection programs that involve inspection of a
completed project by municipal building inspectors.

� List postconstruction runoff controls in the inspection checklist so that inspec-
tors can make sure the urban runoff controls were implemented.

� Inspectors should also check the completed project to make sure no improper
connections are made to the storm drain system that could discharge nonstorm
water into the storm drain.
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Long-Term Maintenance and Monitoring Program

One of the main problems with many new development runoff controls is the long-
term operation and maintenance of postconstruction controls.  The problem has
many aspects:

� Most of the postconstruction runoff controls require maintenance and fail when
maintenance is inadequate.

� Often the project is built by one entity and then occupied/owned by another
entity.  Ownership may change several times, and the maintenance procedures
and responsibilities may not be passed down to subsequent owners.

� Occupants/owners may not wish to take on maintenance responsibilities or
costs.

� Occupants/owners may be ignorant of the maintenance needs.

NPDES Phase II regulations note that if postconstruction runoff controls are rec-
ommended for new development/redevelopment, the municipality should put a
mechanism in place to ensure that the controls are maintained in the long run.

This issue is still being examined in Phase I municipalities and at the state level.
The municipality should track the progress made on this issue through its RWQCB.
However, some guidance on this issue is provided below:

� At the time of the discretionary approvals issuance, the municipality should
require the applicant to provide a clear explanation of who is to maintain the
controls, the frequency at which the maintenance is to be conducted, and who
is liable if maintenance is not done.

� To address the issue of the responsible party in the long run, the municipality
may use some of the following ideas:
� For projects involving multi-family residential units, a Planned Unit De-

velopment, or a master plan development, the maintenance of the controls
can be ensured through covenants, conditions, and restrictions adopted for
the development.  Inform the developer that this requirement must be con-
veyed to the Home Owners Association/property owner when the project is
handed over.

� For commercial/industrial developments, the maintenance aspects can be
ensured through conditions in lease agreements.  Inform the developer that
the lease agreements must note the maintenance requirements for
postconstruction runoff controls at the site.

� The most problematic developments are single-family residential develop-
ments where homes or lots are sold by the developer to individuals and
maintenance functions cannot be assigned to any one entity.  In such in-
stances, the municipality may consider taking upon itself the maintenance
of postconstruction runoff controls, and charging the property owners for
the service provided through a user fee or an assessment (based on an as-
sessment district).
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� The municipality must also establish or expand any existing inspection pro-
grams to check whether the postconstruction runoff controls are being main-
tained.  For industrial/commercial facilities, this inspection could be combined
with the illicit connection/discharge program.  For large residential develop-
ments, this inspection task could be assigned to the local flood control agency
or department.  Note that a municipality has the authority to place a lien on the
property if it discovers that the postconstruction runoff controls are not being
properly maintained.

� For public projects, maintenance of postconstruction runoff controls can be
ensured by (1) establishing a maintenance and monitoring plan for each mu-
nicipal project, (2) assigning the task to the department responsible for the
general maintenance of the site, and (3) providing adequate funding.

The following guidelines should be used to set up this program.

Identify Responsible Departments and Personnel Requirements

The department identified to handle this control program varies with the munici-
pality.  In some communities a specific department handles permitting.  In other
communities, planning department staff covers the counter for application filing
for all projects, and if it is determined that the project does not need a discretion-
ary approval, forwards the applicant to the building/public works counter for ad-
ministrative/ministerial permits.  Normally, inspections of the completed private
projects are conducted by the building inspectors, and inspections of completed
public projects are conducted by public works inspectors.

In its URP, the municipality should clearly identify the department to lead the
implementation of this program.  Also given that multiple departments may be
involved in the project review and implementation, the municipality should con-
vene regular meetings of staff from the relevant departments to seek feedback to
improve the permit process and to ensure that all involved clearly understand their
responsibilities under the URP.

Establish Timetable for Implementation

The municipality should establish a timetable for setting up the initial program.
This timetable should clearly indicate the activities to undertake each year, de-
pending on the resources (personnel and funding) available to the municipality to
implement the improvements.

Train Personnel

The following types of training are important for the success of this program.

Program Implementation
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� Outreach and education of the development community
� Training of staff responsible for plan review and permit issuance
� Training of inspection staff

Establish Measurable Goals

Your URP should include measurable goals for BMPs.  These goals would be
useful for checking progress made each year as well as demonstrating the efforts
made to reduce pollutants to the maximum extent practicable.  The municipality
may consider some of the following goals for inclusion in its program:

� Include some postconstruction controls to address urban runoff concerns for
all new development/redevelopment projects approved in the next fiscal year.

� Check all completed projects for implementation of structural runoff controls.
� Inspect all structural controls annually to ensure that maintenance is performed.

Documentation and Annual Reporting

The municipality should develop forms for record keeping and reporting on this
program in an annual report.  Information that should be reported includes progress
made relative to the measurable goals.  Forms that can be used by the municipality
are provided in Appendix 4V.

Program Evaluation and Documentation

Challenges encountered by Phase I Programs in Implementing New De-
velopment Runoff Control Programs

� Local agency standards/specifications preclude implementation of many
potential storm water quality controls

� Conflict between storm water quality controls and other agencies re-
quirements

� Effectiveness/cost/maintenance of treatment controls
� Lack of communication/coordination among municipal staff/depart-

ments
� Outreach to land-use decision makers
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4.7 Model Commercial Facilities Runoff Control Program
(Optional Program)

Objective of the Program

Activities conducted at commercial facilities can contribute pollutants to urban
runoff.  Potentially significant sources of pollutants common to many commercial
facilities are litter and improper disposal of wastes; outdoor waste and material
storage areas; illicit connections; and parking lots that not only discharge auto-
related pollutants to runoff but also, due to their impervious nature, increase the
volume and rate of runoff.

Ten types of industrial/commercial activities are regulated under the Phase I gen-
eral permit program.  This program requires these industries to file a NOI to be
covered by the General NPDES permit, prepare and implement a SWPPP, and
establish a monitoring program for storm water discharges (see Section 4.8 of this
guide).  The NPDES Phase II regulations do not require small municipalities to
regulate commercial or industrial facilities.  The regulations note that the local

permitting authority (RWQCB) has
the discretion to regulate other indus-
tries or commercial facilities if some
of the nonregulated facilities are con-
sidered a significant pollutant source
in a particular watershed.

Some of the unregulated commercial
facilities include gas stations, other

vehicle service and repair shops, golf courses, restaurants, fast-foot establishments,
lumber and building material stores, farm machinery and supplies, etc.

The objective of this program is to:

� Develop a program based on outreach and education to reduce the potential for
discharge of pollutants into urban runoff from unregulated commercial facili-
ties.

Specific tasks that a municipality may undertake to develop this program follow.

The municipality should consider the following steps in developing its urban runoff
control program for commercial facilities.

Elements of a Commercial Facilities Runoff Control Program

Some of the unregu-
lated commercial
facilities include gas
stations
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Adopt Policies/Ordinance

Although MURP’s emphasis is on voluntary implementation of BMPs by all types
of businesses, it is in the municipality’s interest to include in its Urban Runoff
Ordinance a section that allows it to require BMP implementation by commercial
facilities.  The legal authority provided by the Ordinance can be used to visit com-
mercial facilities, assist them in BMP implementation, and help them eliminate
nonstorm water discharges and illicit connections.  Note that the NPDES Phase II
regulations do not require adoption of an ordinance to control commercial sources,
although it would serve as one approach to implementing management measures
that address commercial source with “enforceable authorities” as may be identi-
fied in the NCPCP.

Identify Commercial Facilities to be Targeted for Outreach

Every municipality has
different types and con-
centrations of commer-
cial businesses.  Coastal
and other resort towns
and cities likely have
numerous restaurants,
fast-food establish-
ments, hotels, motels,
and gas stations.  More
rural communities may
have a concentration of

businesses that deal in farm and garden machinery rental and repair, farm sup-
plies, lumber and building materials, agricultural chemicals, and small unregu-
lated animal feedlots.  The municipality should first identify the business sectors
to target each year.  The municipality is recommended to limit itself to one to two
sectors each year, and once outreach to those sectors is complete, select the next
sectors to target.  (The businesses selected as target businesses for the next year
should be taken before the City Council for public hearing during the Public Works
Director’s annual report to the Council on the URP.)  Once business sectors for the
next year are identified, obtain lists of the establishments in each targeted group.
The municipal license department, Dunn and Bradstreet (commerical database
provider), and local yellow pages are some sources from where these lists can be
obtained.  Table 4-5 below shows the commerical businesses that are potential
pollutant sources and those that typically are not.

Develop an Outreach Program

The following steps are typical for establishing an outreach program:

� Contact local Chamber of Commerce and other local business organiza-
tion and discuss the program; specifically the commercial facilities to target

Outdoor storage
areas at commercial
facilities can be a
source of urban
runoff pollution
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the types of BMPs recommended for implementation, and the municipality’s
approach (including periodic visits to the facilities by municipal staff to check
on progress, and any incentive programs that the municipality may choose to
put in place).  Use feedback from the business community to identify BMPs
and to develop a program acceptable to the business community and therefore
a better chance of success.

� Establish an Incentive Program.  Several Phase I communities have estab-
lished Green Business programs that
provide recognition to responsible
businesses through green business
stickers, or features on the business
in the municipality’s monthly/quar-
terly newsletter or other mailings.
Note that a Green Business sticker
can be issued only if the business is
complying with all environmental
laws and not just the URP.  The ef-
fort to confirm that can be significant,
and could impose a higher cost on the
municipality’s URP.

� Prepare Outreach Materials For Targeted Businesses.  BMPs that address
three types of common commercial facilities in most communities are pre-
sented in BMPs for Vehicle Service Facilities, Food Service Facilities, and
Shopping Centers (Appendices 4W through 4Y).  The municipality can use
these materials to develop outreach materials.  Alternately, brochures and hand-
outs prepared by Phase I municipalities can be obtained by contacting the Phase
I programs.

A good incentive program is being implemented by the City of Palo Alto.
Contact that city’s URP for information on the incentives.

Table 4-5.  Common Commercial Businesses in Urban Areas

Commercial Businesses
of Concern

� Automotive Repair Shops
� Gas Stations
� Restaurants and Fast-Food Chains
� Feed and Grain Stores
� Home and Garden Stores
� Mobile Cleaners

Commercial Businesses
Not of Concern

� Dry Cleaners
� Photo Development Stores
� Copier Centers
� Furniture Stores
� Hair Salons
� Veterinary Clinics
� Paint Stores
� Pottery Studios

Note:  Most commercial businesses do not have significant outdoors activities that could release
pollutants to storm drains; the only common outdoor source are dumpsters and outdoor storage areas.

Work with your
Chamber of Com-
merce to identify
BMPs that will not
place a big burden
on businesses



IMPLEMENTATION OF URBAN RUNOFF PROGRAM
4-53

� Establish a Mechanism for Distribution of Outreach Materials, which is
specific to the municipality but could be through the Chamber of Commerce,
direct mailings, distribution during permit/license application/renewal process,
or distribution by municipal staff at public counters.

� Establish a Frequency of Distribution for follow-up mailings that describe
how the program is doing.

Conduct Site Visits

Visit targeted businesses periodically to check on the status of BMP implementa-
tion.  Use existing inspection programs and expand them to include urban runoff
concerns.

� During these site visits (and through outreach materials) inform businesses
that the first objective of the visit is to check how the BMPs are being imple-
mented and to suggest improvements where possible; the second objective is
to use the information gathered during the visit as a basis of awarding the
business recognition under the Incentive Program (should the municipality
choose to establish such a program).  Inform businesses of the municipality’s
program for addressing urban runoff, and actions needed by the business.

� The municipality should decide how frequently to conduct site visits.
� The municipality should develop BMP checklist forms that inspectors/mu-

nicipal staff can effectively use during site visits.

Program for Mobile Cleaners

Washwaters are some of the commonly observed non-storm water discharges to
storm drains in urban areas.  Mobile cleaners (surface cleaners who steam clean or
pressure wash sidewalks, plazas, parking lots, driveways and building exteriors;
janitorial service providers; window cleaners; carpet cleaners; and auto detailers)
have been identified as a significant source of non-storm water discharges.  Your

The City of Monterey adapted this model commercial facilities runoff con-
trol program to its local conditions and needs.  The City decided that it
would target a few selected businesses each year and included a provision
in its Urban Runoff Ordinance that would allow the Public Works Director
to identify target businesses for the upcoming fiscal years and a provision
that would allow the City to adopt a BMP series for the targeted business
sector.  The BMP series would contain high-, medium-, and low-priority
BMPs for the targeted business sector, with implementation of high-prior-
ity BMPs required by a certain date.  The City plans to meet with the tar-
geted sector and discuss the BMPs and their implementation schedule.  It
proposes to achieve BMP implementation through consultation and coop-
eration with the affected businesses (voluntary implementation of high-pri-
ority BMPs by a certain date).  If businesses do not cooperate, the City
would enforce the compliance procedures per its new urban runoff ordi-
nance.
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municipality likely has a number of businesses that provide these services.  If you
determine that washwaters are a significant problem in your community, you will
need to develop a program that targets these types of businesses.  A good program
based on cooperation and education has been developed and used in the San Fran-
cisco Bay Area to address this source.  That program is presented in Appendix 4Z.
A list of BMPs to control discharges from mobile cleaning activities developed by
the Cleaning Equipment Trade Association and endorsed by the San Francisco Bay
Area RWQCB is also presented in Appendix 4Z.  For more information on this
sources and BMPs, contact the Bay Area Stormwater Management Agencies Asso-
ciation.

The following guidelines should be used to set up this program.

Identify Responsible Departments and Personnel Requirements

A municipality’s URP should clearly identify the department to lead this effort and
the personnel to be involved in the program.

Establish Timetable for Implementation

The municipality should create a timetable that indicates the activities by year.
The activity level varies depending on the resources (personnel and funding) avail-
able to implement the program.

Train Personnel

The following types of training are key to the success of this program:

� Outreach and education of the business community on the program and BMPs
� Training of inspection staff

Establish Measurable Goals

Your URP should include measurable goals for BMPs or control programs.  These
goals would be useful for checking progress made each year as well as demonstrat-
ing the efforts made to reduce pollutants to the maximum extent practicable.  The
municipality may consider some of the following goals for inclusion in this effort.

� Some level of outreach/education (mailing, telephone contact, workshop, etc.)
to all businesses (100 percent) in the targeted sector in the first year of this
optional program.

� Site visits to all businesses (100 percent) in the targeted sector at least once in
the second year of this optional program.

Program Evaluation and Documentation

Program Implementation
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Documentation and Annual Reporting

The municipality should develop forms for record keeping and reporting on this
program in an annual report, i.e., progress made relative to the measurable goals.
Forms that can be used by the municipality are provided in Appendix 4AA.
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4.8 Model Industrial Facilities Runoff Control Program
(Optional Program)

Several activities at industrial facilities could release pollutants to the storm drain
system, including industrial processes that are conducted outdoors, storage of ma-
terials, loading and unloading, etc.

The NPDES Phase II regulations do not identify industrial activities or facilities as
specific pollutant sources that must be addressed through a focused control pro-
gram.  This is because selected industrial activities (based on Standard Industrial
Classifications [SICs]) are regulated by the SWRCB and RWQCB under the Phase
I General Permit program.  This permitting program requires 10 types of industries
to file a NOI to be covered by the General Industrial Activities Storm Water Permit
(General Industrial Permit), and to prepare and implement a SWPPP and a storm
water monitoring program.  The 10 industrial categories are:

� Heavy manufacturing facilities
� Manufacturing facilities if materials are exposed to storm water
� Active and inactive mining and oil and gas facilities
� Recycling facilities
� Transportation facilities
� Facilities subject to the requirements of 40 CFR subchapter N
� Hazardous waste treatment, storage, or disposal facilities
� Landfill, land application sites, and open dumps
� Steam electric generating facilities
� Wastewater treatment plants with design flows greater than 1 million gallons

per day

For specific information on the industries in each of the categories above, see
Appendix 4BB.

Similar to Phase I regulations, the NPDES Phase II regulations note that if it is
determined that a nondesignated industrial unit has the potential to cause an ad-
verse impact on water quality, it may be designated for a NPDES permit.  With
respect to the unregulated industries, the regulations encourage the control of storm
water discharges through self-initiated, voluntary BMPs (note that the unregulated
industries are largely commercial businesses and are addressed under the commer-
cial facilities control program [Section 4.7] of this guide).  This approach would be
consistent with implementation of management measures identified in the CNPCP.

A municipality may choose not to establish a runoff control program for industries
for two reasons.  Firstly,  the General Industrial Permit process administered by the

The Concern



IMPLEMENTATION OF URBAN RUNOFF PROGRAM
4-57

state is expected to address potential industrial sources, and secondly the munici-
pality may not contain a large enough industrial sector to justify the establishment
of an industrial facilities control program.  However, if your municipality contains
a large number of industrial facilities that have the SICs listed in Appendix 4BB,
you may wish to develop a local control program for industries because:

� Several compliance problems have been noted with respect to industries regu-
lated under the General Permit process.  Many facilities have not filed a NOI
or an individual permit application either because they are unaware of the
requirement, or the assigned SIC does not accurately reflect the activities at
the site that may impact water quality, or because they do not see repercus-
sions from not filing due to lack of enforcement.  Other industries have filed
the NOI but not developed or implemented a SWPPP because of ignorance or
lack of enforcement.

� Many industries are small and do not have the resources to track and comply
with environmental regulations, and the municipality may wish to assist these
industries by providing information and education.

� Many industries that have complied with the requirements are considered by
regulatory agencies as being placed in unfair business practice compared with
industries that have not complied.

Your objective should, therefore, be to:

� Develop a program to assist industrial facilities subject to the General Permit
in complying with permit requirements.

� Make the playing field even for all affected industries in your municipality.

The following information outlines the specific actions or tasks that a municipal-
ity needs to undertake to meet this objective.

The following steps are involved in developing and implementing a runoff control
program for industries.

Develop A Municipal Database of Industries

As a first step, develop a comprehensive list of industries in your community.  Use
Dunn and Bradstreet to develop this list, or contact your fire department, planning
department, or wastewater treatment plant, which likely have their own lists.

Objective of the Program

Elements of a Local Industrial Facilities Runoff Control
Program
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Assign/Identify SIC Codes

If SICs are not already identified for the industrial facilities on the list, identify the
codes using the Standard Industrial Classification Manual developed by the U.S.
Office of Management and Budget (1997).

Obtain a List of NOI Filers from the RWQCB and Compare with
Municipal List of Industrial Facilities

Obtain from the RWQCB a list of industries in your municipality that have filed
NOIs.  Compare with the municipal list of industrial facilities to check if all regu-
lated facilities have filed NOIs.  If discrepancies are noted, inform both the RWQCB
and the industrial facility owners/operators.

Interview nonfilers to check for correctness of SICs.  Since industrial facilities
assign the SIC to themselves, the use of the wrong code may be responsible for the
facility not being designated for a General Industrial permit.

Develop and Implement a Site Visit Program for All Regulated
Industries

Within 1 year of setting up the municipality’s industrial facilities runoff control
program, conduct site visits at all regulated industrial sites.  Coordinate with or
assign the task to the municipality’s or county’s hazmat program or the wastewater
treatment plant’s pretreatment program (both programs involve inspections of in-
dustrial facilities).  This site visit should focus on the following actions:

� Check to see if a SWPPP is in place and is being implemented.  If  no SWPPP
is available and/or is not being implemented, inform owner/operator of poten-
tial violation and the need to rectify the situation.

� Provide guidance on appropriate BMPs for industrial sites.  See Appendix 4CC,
BMPs for Industrial Storm Water Pollution Control, developed by the Santa
Clara Valley Urban Runoff Control Program (previously called Santa Clara
Valley Nonpoint Source Pollution Control Program) and the California Storm
Water Best Management Practice Handbook - Industrial/Commercial prepared
by the Storm Water Quality Task Force.

� Develop and internal policy on whether the municipality should inform the
RWQCB immediately or allow the operator/owner time to rectify the viola-
tion.  If the owner/operator fails to bring the facility into compliance, inform
the RWQCB.

Research in the Santa Clara Valley showed that many industrial facilities
may not have filed for a permit because their SIC is not among the listed
codes or does not accurately represent the activities conducted at the site
(particularly an issue at large, more complex facilities).
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� Use the first year’s site visits to prioritize industries for follow-up site visits.
For industries considered to be significant/critical sources, the municipality
can establish a follow-up visit frequency of once a year or once every 2 years.
For those considered noncritical sources, the municipality may establish lower
frequencies for follow-up visits, or merely visit in response to complaints.

The industrial composition of every municipality differs; therefore, the mu-
nicipality is the best judge to determine the industries to classify as critical
sources.  However, some guidance can be obtained from a study conducted in
1997 for Los Angeles County.  This study took into account factors such as
presence of pollutant sources, the number of units in a given SIC code, etc., to
rank the industrial groups as shown in Table 4-6.  The municipality should
evaluate its industries following the methodology used for the study.  An ap-
propriate list should be generated, following Table 4-6, by adding or deleting
industries as appropriate.

Prepare General Information Materials for New Industries

If your municipality is anticipating significant industrial growth, prepare informa-
tional materials and maintain them at the permit counters for new facilities.  This
material should inform new industries of the General Industrial Permit process,
and the municipality’s own program for industrial facilities.

The following guidelines should be used to set up this program.

Identify Responsible Department and Personnel Requirements

The municipality should identify the department to assigned this program to.  In
Phase I municipalities, this program has been assigned to the Fire/Hazmat depart-
ment or to the wastewater department because these departments typically con-
duct inspections of industrial facilities.

Establish Timetable for Implementation

The municipality should establish a timetable for implementation of the program.
This timetable should clearly indicate the activities it would undertake each year.
A suggested timeline is completion of the municipal list of industries and cross-
checking with the NOI list in the first year and commencing site visits of all regu-
lated industries or the more critical sources in the second year.

Program Implementation
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Table 4-6.  Results of Ranking of Candidate Critical Sources in Los Angeles County

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Wholesale Trade (scrap, auto dismantling)
Automotive Repair/Parking
Fabricated Metal Products
Motor Freight
Chemical Manufacturing
Automotive Dealers/Gas Stations
Primary Metals Products
Electric/Gas/Sanitary
Air Transportation
Rubbers/Miscellaneous Plastics
Local/Suburban Transit
Railroad Transportation
Oil & Gas Extraction
Lumber/Wood Products
Machinery Manufacturing
Transportation Equipment
Stone, Clay, Glass, Concrete
Leather/Leather Products
Miscellaneous Manufacturing
Food & Kindred Products (except restaurants)
Petroleum Refining
Mining of Nonmetallic Minerals
Printing & Publishing
Electric/Electronic
Paper & Allied Products
Furniture & Fixtures
Personal Services (laundries)
Instruments
Textile Mills Products
Apparel

Ranking Based on
Pollution Potential

Industrial Category

50
75*
34
42
28
55*
33
49*
45
30
41
40
13
24
35
37
32
31
39
20
29
14
27
36
26
25
72*
38
22
23

SIC

Source: Los Angeles County Department of Public Works.  1997.  Critical Source Selection and Monitoring Report.
Notes:
(1) The LA County study did not distinguish between industries (critical sources) subject to General Permit requirements

and industries that are exempt.  * indicates exempt industries.
(2) Although the LA County study used two-digit SIC codes and the General Permit utilizes four-digit SIC codes, the

information is useful because in general all industrial units in a two-digit class such as SIC 50 would be a concern.
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Training

The following types of training are necessary:

� Training of municipal staff (hazmat/pretreatment inspectors) in urban runoff
issues.

Establish Measurable Goals

Your URP should include measurable goals for BMPs or control programs.  These
goals would be useful for checking progress made each year as well as demonstrat-
ing the efforts made to reduce pollutants to the maximum extent possible.  The
municipality may consider goals similar to those presented below for inclusion in
its program:

� Identify critical industries (names and addresses) by end of the first year of
program.

� Prepare general information on appropriate BMPs for critical industries by the
second year of program.

� Train staff by end of second year of program.
� Conduct site visits at 50% of regulated industries in the third year of the pro-

gram.
� Conduct site visits at 75% of regulated industries in the fourth year of the

program, and all sites by the fifth year.

Documentation and Annual Reporting

The municipality should develop checklists for use by inspectors during site visits.
Sample checklists are presented in Appendix 4DD.  It should also develop forms
or a format for reporting on this program in an annual report.  Information that
should be reported includes progress made relative to the measurable goals.

Storm Water Quality Task Force. 1993. California Storm Water Best Management
Practice Handbook - Industrial/Commercial. Available from BPS Reprogrpahic
Services, 1500 Jefferson Street, Oakland (510) 287-5485.

Program Evaluation and Documentation

Sources of Additional Information
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egardless of whether you choose to implement the six minimum control pro-
grams or you tailor your URP based on your assessment of significant pollut-

ant sources or geographical areas of concern, it is necessary and important for you
to review your URP periodically.  This review helps to determine if water quality
is improving in your area and whether the efforts and resources are directed at the
right source or pollutant of concern.  Then if the current use of resources is not
providing the improvements you expected, then what should you do differently?
This review is also important from the viewpoint of your permit because the per-
mit is likely to require the municipality to demonstrate progress made towards
measurable goals and to justify the appropriateness of the BMPs that it has chosen
to implement.  Periodic evaluations are also useful to help gain program support.
This section of the MURP presents some ideas on how to report on progress and
how to evaluate and revise your URP.

NPDES Phase II municipalities will be required at least during the first 5-year
permit period to submit annual reports to the RWQCB.  NPDES Phase II regula-
tions also suggest that the municipality establish measurable goals for URP ele-
ments.  Progress made relative to these goals can then be reported in a simple
annual report.

This MURP guide suggests measurable goals for BMPs in each of the control
programs in Sections 4.1 through 4.8.  The municipality should use these ideas to
establish such goals for each year.  Note that measurable goals are somewhat simi-
lar to performance standards that are being used by some Phase I municipalities;
performance standards also define the level of implementation necessary for a
given BMP or control program to be effective.  Compliance with the performance
standards is being used by these URPs to demonstrate that they are achieving
pollution reduction to the maximum extent practicable.  In some instances, it may
not be possible to identify a measurable goal.  In such cases, it would be appropri-
ate to report work completed in that year.

Progess made relative to measurable goals is adequate for purposes of annual re-
porting, and under the presumption approach if measurable goals are met, the
program can be considered to be improving water quality to the maximum extent
possible.  This approach will not, however, answer questions such as (1) whether
all that you are doing is in fact improving water quality, (2) whether the BMPs you
are implementing are appropriate for your area and its problems, or (3) whether

R

5.1 Progress Reporting and Program Evaluation
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your resources would be better directed at another pollutant source.  You likely
need to use other evaluation techniques to answer these questions.  Table 5-1 sum-
marizes commonly used techniques to evaluate effectiveness of urban runoff pro-
grams.

Note that water quality monitoring is the most commonly used technique to assess
the effectiveness of the overall URP (as opposed to other techniques that assess a
single control program).  However, monitoring data from urban waterbodies have
not shown any marked water quality improvements and some NPDES Phase I
programs are questioning the usefulness of water quality monitoring.  Also NPDES
Phase II regulations state that small municipalities are not expected to undertake
independent water quality monitoring but that they should continue with any moni-
toring that they are currently doing and/or participate in available regional moni-
toring programs.  Further details on water quality and other forms of monitoring
are provided in Section 5.2.

Public awareness surveys are another program evaluation tool used by NPDES
Phase I municipalities to assess the effectiveness of outreach programs.  Since
surveys are expensive to conduct, you should assess your resources before using
them for program evaluation. You may want to consider coordinating these sur-
veys with other municipalities or entities to reduce costs.  Survey data can be use-
ful in justifying PE/O budgets for subsequent years.  As human awareness or be-
havior is unlikely to change significantly in 1 year, the appropriate frequency for
these surveys is every 2 years or so.

Quantitative Measures
� Chemical monitoring of practices
� Chemical monitoring of receiving waters
� Biological monitoring of receiving waters
� Stream flow monitoring
� Sediment monitoring

Qualitative Measures
� Public opinion surveys and pre- and post-event evaluation forms by targeted groups
� Indirect indices such as:

� Increases in the amount of used oil collected
� Increases in the amount of sediment/debris removed from streets and catch basins
� Decline in the number of spills of petroleum products, pesticides, etc.
� Decline in the number of illicit connections detected
� Decline in the number of illegal dumping incidents/complaints
� Decline in response time for complaints/spills
� Decline in the number of enforcement actions taken
� Increase in number of calls to the Hazmat/URP Information hotline regarding disposal options

� Increase in the number of new development projects that are being required to implement BMPs
� Increase in the number of construction sites that are implementing BMPs
� Increase in maintenance frequencies; inspection frequencies
� Special studies to evaluate effectiveness of specific BMPs (examples of such studies include testing of catch basin inserts or

testing the performance of grassy swales)

Table 5-1.  Commonly Used Program Evaluation Techniques
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This section provides recommendations to small municipalities regarding how they
may wish to incorporate monitoring into their programs.  Under NPDES Phase II
regulations, monitoring requirements are left to the discretion of the permitting
authority and the EPA in general does not recommend that small municipalities
conduct monitoring in the first permit period beyond what they are already con-
ducting.  On the other hand, the EPA is requiring the State to identify how monitor-
ing will show progress regarding implementation of BMPs and water quality im-
provement pursuant to CWA Section 319, and many local governments have found
monitoring to be a useful component in stewardship programs.

Monitoring of urban streams and storm water conveyances can provide valuable
information for cities in their efforts to manage water quality.  However, not every
city, county, or other local entity will see the same benefits of ongoing monitoring
programs.  The needs of some areas are greater, as potential or known impacts are
more severe, and local resources for addressing them are scarce.  Other areas may
have relatively well-maintained infrastructures that provide for ongoing mainte-
nance of water quality, as well as resources to monitor the effectiveness of their
management programs and overall environmental quality.  Individual cities and
constituents should decide if a monitoring program, whether citizen-based or
insitutional, is needed or can provide added water quality protection.  Otherwise,
these entities may see more value in using resources for implementing as wide a
range of BMPs as possible.

Monitoring to evaluate water quality trends, water quality differences related to
land use, or to relate improvements in water quality from implementation of pro-
gram control measures is quite difficult and usually requires technical expertise
and substantial resources.  Moreover, extensive water quality monitoring to char-
acterize the pollutants from different land uses has already been accomplished by
the Phase I URPs at considerable expense and these data should generally be ad-
equate for most Phase II applications.

Therefore, in lieu of implementing an aggressive water quality monitoring pro-
gram, the municipality may choose to evaluate results of monitoring conducted by
other storm water programs (e.g., programs regulated under Phase I) under condi-
tions representative of your municipality.  Use this information to (1) help charac-
terize expected water quality from different land uses and/or facility types, (2)
identify constituents of concern based on toxicity testing and/or evidence of  ben-
eficial uses impairment, (3) understand important pollutant sources within your
jurisdiction, and (4) evaluate the effectiveness of alternative control measures.  Three
studies conducted for other URPs provide useful information on variations in pol-

5.2 Water Quality Monitoring

Utilize Existing Water Quality Data (Collected as Part of
Phase I Effort)
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lutants of concern and land use (Woodward-Clyde 1996; Strecker et al. 1997;
Bannerman et al. 1996).

Municipalities should participate as appropriate in regional monitoring strategies
and use data from existing monitoring, rather than undertaking expensive moni-
toring on your own.  Such coordination is especially relevant for receiving water
monitoring and watershed-scale monitoring where multiple pollutant sources (i.e.,
point and nonpoint sources) are usually involved and cooperatively funded moni-
toring programs can provide multiple benefits at a low cost.

As a first step, identify other regional monitoring efforts.  The programs to con-
sider include the POTW monitoring program, other point source dischargers, and
the other wet-weather flow monitoring programs to determine if the monitoring
objectives and protocol of the regional programs address the URP’s needs.  Next,
coordinate sampling locations, frequency, sampling protocol, data analysis, and
presentation with the larger program(s).

In many areas, the RWQCBs are working with other groups to develop regional
monitoring programs.  Currently the Central Coast RWQCB is working with the
Monterey Bay National Marine Sanctuary’s Water Quality Protection Program and
its member agencies to develop a monitoring program in the Monterey Bay area
that can better coordinate and build on the individual monitoring conducted by
various permit holders, county, state, and federal programs.  The Central Coast
RWQCB is also developing a monitoring program for its entire region.  Participat-
ing in regional efforts can help cities interpret their data and water quality issues in
relationship to other watershed sources, and the city’s local data can in turn
strengthen the regional assessments.

The development of any monitoring program should begin by assessing what ques-
tions to address.  In part, the municipality should determine what type of informa-
tion municipal departments (Environmental Health, Public Works, Flood Control,
etc.) are collecting for general purposes.  The various departmental entities can
then determine what types of data need to be collected, and as a result, may share
information more effectively.

Data should only be collected to address real needs.  For example, if an existing
program already ensures no cross connections between wastewater and storm wa-
ter conveyances with appropriate chemical monitoring, no reason exists to include
more of that monitoring of the same conveyances.  If measures are taken to ensure
no cross connections, monitoring for wastewater parameters (e.g., indicator bacte-
ria, ammonia, detergents, etc.) may be justified to assess the effectiveness of these
measures, or the possibility that these pollutants are coming from other,
nonwastewater sources.

Develop Monitoring Objectives

Document and Participate in Regional Monitoring Efforts
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Assessment studies and monitoring programs can address questions that local city
staff are unable to answer due to lack of information.  In many cases the results of
these assessments will indicate that the cities are doing a good job of controlling
pollution.  In others, they may indicate that urban runoff is being contaminated by
common commercial or residential practices, or illicit discharges, and may suggest
studies appropriate to more thoroughly determine the sources, or measures that
should be taken to improve these practices.  In most cases it is important to try and
define questions that are fairly narrow in scope, and that can be addressed with the
simple tools available.  Questions regarding the “health” of the ecosystem are quite
broad and generally not required by this type of program.

In the event no regional program is available to participate in, and/or the munici-
pality elects to develop its own monitoring program, consider the following while
developing this program:

� Begin with visual monitoring and introduce grab sampling and water quality
analysis only as needed and appropriate.

� Limit the scope of chemical analysis to a few parameters (e.g., total settleable
solids, pH, dissolved oxygen, and temperature) within the staff’s capability.

� Utilize volunteers to the extent possible, providing them with training and simple
kits to use.

� Conduct short-term focused studies rather than long-term monitoring efforts.
� Focus monitoring on water bodies within the jurisdiction of the muncipality,

leaving the monitoring of larger regional receiving waters (such as the Bay) to
the regional programs.

The municipality or agency responsible for
coordination of monitoring should indicate
what the minimum parameters for the pro-
gram will be.  Even though some of the
basic parameters (e.g., dissolved oxygen,
pH, temperature) do not measure a pollut-
ant directly, they are potentially impacted
by a wide range of pollutants from a vari-
ety of sources.  Monitoring of these basic
parameters may be included in a program
as a broad screen to indicate other sources
of impacts.

Each program should develop a list of
physical, chemical, and biological param-

eters to address important questions, and appropriate tests/analyses that are effec-
tive and within the capabilities of the groups conducting them.  Appendix 5A sum-
marizes the parameters and tests that are applicable and appropriate.  Procedures

Elements to Consider in Developing a Water Quality
Monitoring Program

Urban runoff prob-
lems can be identifed
through visual
monitoring
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should be chosen from an appropriate set of standard methods (e.g., APHA 1994;
Rigney et al. 1996; SFEI 1997; EPA 1993) that will result in data of a quality
acceptable to municipal, county, and state agencies.  The list should include as-
sessments of the accuracy, detection limits, and utility of the methods so the ap-
propriate one is chosen for a given problem.  For example, a nitrate method that
has a lower detection limit of 5 mg/L for nitrate-nitrogen may by acceptable for
assessing potability, but is not sensitive enough to address potential eutrophica-
tion in surface waters.  Depending on the data’s intended use, different levels of
precision may be required.  For monitoring programs intended as a screening level
assessment of gross water quality, or for educational purposes, accuracy and pre-
cision may not be as critical as for characterization studies that may need to de-
scribe these physical and chemical features on a fine scale.

Each monitoring program should adopt a
quality assurance project plan to assure the
quality of data from collection through
analysis and reporting (EPA 1993, 1994a,b).
The intent of any plan should be to make
the data acceptable to as wide an audience
as possible, but particularly to regulatory
agencies that may need to respond to the
problems the data suggest, or to accept the
view that water quality is being protected
and maintained.  The plan should be the ba-
sis of the type of information/data collected,
the precision of measurements required to
meet the goals of the program, the methods
used to obtain the information, and a dis-
cussion of the appropriate use of the data,
with stated intentions for analysis and inter-
pretation methods.  Quality control methods
(e.g., duplicate samples, spiked samples,

analysis of standards) and how frequently they are included in the sampling re-
gime should be defined.

This plan should also include descriptions of methods to be used (standard operat-
ing procedures) for sampling, analysis and transfer.  It should include a copy of
standardized forms, including:

� Station log forms that include all aspects of the field sampling effort, dates,
times, sample identification numbers (if appropriate), names of field crew
members, and signatures of field crew leaders

� A “chain of custody” for samples that are transferred from one individual or
laboratory to another between collection and analysis

Aside from forming the “blueprint” for all monitoring activities, quality assurance
project plans are required by many agencies that may be sources of funding for the
program.

Sampling for water
quality monitoring
will require training
of staff
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As stated above, data should only be collected for specific purposes and the in-
tended methods of analysis and interpretation should be planned ahead of time.
The means of reporting the results of the monitoring program and the intended
audiences should be planned before the program begins.  Collecting data simply to
say that monitoring is being done is pointless.  Ideally, a schedule for producing
reports should be part of the overall plan.

The monitoring community generally recognizes that traditional compliance-type
chemical monitoring developed for continuous point source discharges under
NPDES permits is not effective for transient discharges typical of nonpoint sources.
In response to this concern, EPA has developed the concept of environmental indi-
cators that rely on a variety of methods to assess the environmental consequences
of nonpoint source discharges.  These indicators include water quality indicators,
physical and hydrologic indicators, biological indicators, social indicators, pro-
grammatic indicators, and site indicators.  The Center for Watershed Protection
(1996) has provided guidance in selecting appropriate indicators for monitoring
based on local conditions.  The overall concept relies on a program selecting a set
of integrated indicators that provide more insight than with only one monitoring
tool.  A number of these indicators use observational information and other easily
obtainable data that can be collected through citizen volunteer programs.

Should you decide to conduct monitoring by involving volunteers from your mu-
nicipality, several basic steps should be followed in developing a volunteer moni-
toring program:

� Meet with city public works officials who can tell you what information is
needed that might be within the capabilities of a volunteer monitoring program
and fall within the city budget constraints.

� Map out the problem areas that could be safely monitored by a citizen volun-
teer force.

� Contact local nonprofit organizations, colleges, or watershed groups in your
area who are involved with monitoring. Decide on a volunteer program that
works for your region.

� Recruit volunteers through press releases to local papers and radio stations,
and distribute flyers through nonprofit organizations, community centers, city
information counters, and public meetings.

The benefits of a citizen-based monitoring program are illustrated in a program
developed for the City of Monterey. An Urban Watch monitoring program was
implemented for dry-weather period (July-October) sampling. In addition to gen-
erating data for the City, it helped build community involvement and interest. The
City purchased a dry-weather Urban Watch Kit  (approximate cost $350) to moni-

Select and Apply Environmental Indicators in Lieu of Water
Chemistry Monitoring Alone

How to Begin a Volunteer Monitoring Program
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tor possible contaminants coming from storm drain outfalls. The kit is sold through
NAPCO chemical company (phone 800-929-5976) and includes all the param-
eters required in EPA’s NPDES permit regulations for dry-weather storm drain
monitoring (chlorine, copper, detergents, phenols, pH, turbidity, and color), plus a
thermometer and a test for ammonia-nitrogen.

A local nonprofit organization, the Coastal Watershed Council from Santa Cruz,
was contracted to train the volunteers on how to properly use the monitoring kit
and tabulate the data for the city. Monterey Bay National Marine Sanctuary was
used for media recruitment notices and to coordinate with local nonprofit organi-
zations to enlist volunteer assistance.  Volunteers were divided into teams and
given a monitoring schedule with dates and times (to coordinate with low-tide
schedule).

Volunteers were able to detect consistent detergent runoff from a storm drain out-
fall bordered by a large restaurant community. Agencies and volunteers were able
to trace the pollutant source by walking up the street and peering through grates
and following the detergent plume to a restaurant where it appeared that the kitchen
mats were being washed off and runoff allowed to enter storm water catch basins.
This exercise led to another outreach technique — training volunteers to educate
restaurant staff about proper techniques to prevent urban runoff.  Posters in En-
glish and Spanish were distributed to restaurant staff, explaining how clean water
is not only a health concern but also an economic one.  A collaborative approach
between cities and other local groups, linking monitoring to outreach and project
prioritization can be an effective environmental protection tool.

Monitoring programs can also be piggybacked on existing events, such as Na-
tional Coastal Clean Up Day, which takes place every September. This nationwide
cleanup concentrates on collecting and tabulating amounts and types of trash from
beaches, lakes, and rivers.  Volunteers could collect trash from storm drains and
tabulate this data to be included with cleanup day.

The regulatory and scientific community has some concerns about using volun-
teer groups to collect water quality data.  Some of these concerns relate to field
kits that have subjective measurements and may vary depending on the sampler,
the commitment of the volunteers to work for the entire season to obtain consis-
tent results; and lack of precision and accuracy.  Many of these problems can be
overcome by properly training volunteers.  Reference materials have been devel-
oped by EPA and SWRCB to guide volunteer groups to ensure that they use appro-
priate methods and quality control/assurance measures.  Bear in mind the type of
information volunteers can provide at a useful level of quality can be limited, and
that monitoring by your municipal staff or a regional monitoring program is likely
to be necessary.  At the same time, volunteer monitoring has enormous benefits
beyond just data gathering, including public involvement and support, and even-
tual ownership of the program.
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The Feedback Loop

5.3 Program Updating

Thus far, this section of the MURP guide has described methods to be used to
evaluate your own URP through performance standards, water quality monitor-
ing, and other indicators and effectiveness measures. Assuming that you have gone
through this evaluation exercise, developed an annual report and submitted it to
decision makers, the question before you now is, “so what?” If this report simply
takes its place among other dusty documents on the shelf, then you may have
satisfied reporting requirements, but what have you really gained?

For your evaluation to have meaning, you need to use this knowledge to modify
your URP as necessary to address the new opportunities, new problems, and new
information accumulated since your URP’s initial development. You have learned
important lessons and your priorities may be shifting and expanding — or even
contracting. In essence, you are now ready to begin the process anew.  That is not
to say that you will now need to re-craft a “new” URP, rather that you need to take
a step back and revisit the iterative development process that is the URP concep-
tual framework.  You now “know” more about your municipality’s particular ur-
ban runoff issues and this information can be used to prove and disprove initial
assumptions, programmatic and BMP choices, implementation strategies, etc.
Welcome to the feedback loop.

Regardless of when you do it, as you become more familiar with your municipality’s
unique urban runoff problems and as your control programs are developed and
implemented, you are likely to make several changes.  Changing does not mean
that you need to prepare a new URP, you merely need to revise it by removing
those control programs or BMPs that don’t work or are not appropriate or neces-
sary in your municipality, or by adding other new programs.  In some instances,
the changes may be limited to a change in the frequency at which inspections are
conducted for a particular control program such as the illicit connections program
or the geographic area of focus (i.e., increased frequency of street sweeping in

A review of NPDES Phase I municipalities shows that some programs
adopted an annual workplan approach to program implementation.  At
the time they submitted the annual report for the previous year, they also
submitted a workplan for the next fiscal year indicating therein the pro-
grams they would continue with unchanged, the programs they would sus-
pend, and the new programs they would launch.  These municipalities
incorporated changes in their programs each year.  Other Phase I munici-
palities chose to conduct an evaluation in the third and fourth years of
their permits when they had had some time to establish and run their URPs,
and were able to see the problems and shortcomings more clearly.
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Remember to keep up with changing regulatory requirements.

Remember to reach out to the watershed and/or region.

certain problem areas in your municipality).  In some instances that change could
be a reduced emphasis on a certain BMP or an increased emphasis on another
BMP.

Points to Note

Initial program development of any kind is typically a very involved, time and
resource-consuming process that has a clearly defined end (i.e., the finished ‘pro-
gram’). Program update, on the other hand, is oftentimes viewed as an afterthought.
Once a program is developed, the collective sigh of relief can give way to the rote
predictability of long-term implementation where update is perceived as  an infre-
quent undertaking. For your URP, you need to be sure that program update is an
institutionalized portion of your program. By that we mean that not only should a
portion of the yearly evaluative report be given over to potential URP modifica-
tions, but also that staff must be assigned to utilize the new information to reprioritize
program components and strategies as necessary. Just as your URP required an
initial investment in program development (e.g., your municipal assessment), it
also requires an ongoing investment in program development.

While this MURP guide has been designed to achieve regulatory compliance with
NPDES Phase II and consistency with CZARA 6217 as of the date of its printing,
these programs are more than likely to change over time. For example, while NPDES
Phase II does not currently require water quality monitoring, future compliance
may depend upon yet to be determined monitoring standards. To ensure that your
program continues to comply with all water quality requirements, program update
must include an analysis of the current federal, state, and local regulatory frame-
work.

If your initial URP was specific only to your own jurisdictional borders, you have
an opportunity now to expand the program regionally to encompass watershed
and/or regional concerns.  This process can be viewed as a spiral of expanding
coverage and achievement. Remember, watersheds provide the fundamental re-
source unit for managing polluted runoff since runoff within a watershed flows to
a common outlet.  It may be that the specific shortcomings that you have identified
in evaluating your URP are actually due to activities outside of your jurisdictional
boundaries.  Now that you have successfully implemented a program to address
polluted runoff within your own jurisdiction (you have put your own house in

Remember to institutionalize program update.
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order, so to speak), you can help neighboring jurisdictions to achieve similar re-
sults.  You may choose to pursue a regional URP, expanding your own to encom-
pass the watershed or other regional boundary, or you may choose to help your
neighbors institute their own URPs.  Either way, you are seen as a regional leader
in addressing urban runoff at the same time as reaping the direct benefits of re-
duced pollutant loading within the watershed, but outside of your own URPs cur-
rent enforcement boundaries.

The purpose of your URP is to improve water quality within your community.  If
your program evaluation indicates improvement is not happening, then program
update is all the more critical.  As you have seen through the course of this MURP
guide, a myriad of proven methods, with innumerable implementation options,
exist.  If your focused URP elements do not seem to be working, by all means
change the URP.  It may take subtle tweaking, or it may take full scale revisions,
but regardless, you need to make the changes.

American Public Health Association (APHA). 1992. Standard methods for the
examination of water and waste (18th edition). A. E. Greenber, L. S. Cleseri,
and A. D. Eaton eds. Washington, D. C.

Bannermann et al. 1996. Quality of Wisconsin Storm Water 1989 - 94.

Center for Watershed Protection. 1996. Environmental Principles for Golf Courses
in the United States.

Rigney, M., C. Fischer, and E. Sawyer. 1996. Riparian Station How-to Manual.
Published by San Francisco Estuary Institute.

San Francisco Estuary Institute (SFEI). 1997. Volunteer Monitoring Protocols: a
manual for protocols for monitoring ecological changes in California.

Strecker, E. et al. 1997. Analysis of Oregon Urban Runoff Water Quality Data,
1990-1996. Prepared for the Oregon Association of Clean Water Agencies.

U.S. Environmental Proteciton Agency (EPA). 1993. Volunteer estuary monitor-
ing: a methods manual. Office of Water. EPA 842-B-93-004.

U.S. Environmental Proteciton Agency (EPA). 1994a. Environmental Monitoring
and Assessment Program: pilot field operations and methods manual for
streams.  Office of Research and Development.  EPA/620/R-94/004.

Sources of Additional Information

Remember the main goal of your URP.
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U.S. Environmental Proteciton Agency (EPA). 1994b. Proceedings: Fourth national
citizens’s volunteer monitoring conference. Portland State University. EPA 841-
R-94-003.

Woodward-Clyde. 1996. San Francisco Bay Area Storm Water Runoff Monitoring
Data Analysis 1988 - 1995.



1A-1APPENDIX 1A  LIST OF PHASE II MUNICIPALITIES

California Incorporated Places and Counties Proposed to be
Automatically Designated Under the Storm Water Phase II
Proposed Rule (From the 1990 Census of Population and Housing U.S. Census
Bureau)

Apple Valley
Belvedere
Benicia
Brentwood
Butte County
Capitola
Carmel-by-the-Sea
Carpinteria
Ceres
Chico
Compton
Corte Madera
Cotati
Davis
Del Rey Oaks
Fairfax
Hesperia
Imperial County
Lakewood
Lancaster
Larkspur
Lodi
Lompoc
Marin County
Marina
Marysville
Merced
Merced County
Mill Valley
Monterey
Monterey County
Morgan Hill
Napa
Napa County
Novato
Pacific Grove
Palm Desert
Palmdale

Piedmont
Redding
Rocklin
Rohnert Park
Roseville
Ross
San Anselmo
San Buenaventura (Ventura)
San Francisco
San Joaquin County
San Luis Obispo
San Luis Obispo County
San Rafael
Sand City
Santa Barbara
Santa Barbara County
Santa Cruz
Santa Cruz County
Santa Maria
Sausalito
Scotts Valley
Seaside
Shasta County
Solano County
Sonoma County
Stanislaus County
Sutter County
Tiburon
Tulare County
Vacaville
Victorville
Villa Park
Visalia
Watsonville
West Sacramento
Yolo County
Yuba City
Yuba County
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California Incorporated Places and Counties Potentially
Designated (Outside Urbanized Areas) Under the Storm Water
Phase II Proposed Rule
(Proposed to be Examined by the Permitting Authority Under Sec. 123.35[b] [2])

Arcata
Arroyo Grande
Atwater
Auburn
Brawley
Calexico
Clearlake
Corcoran
Delano
Dinuba
Dixon
E1 Centro
E1 Paso De Robles
Eureka
Gilroy
Grover City
Hanford
Hollister
Lemoore
Los Banos
Madera
Manteca
Oakdale
Oroville
Paradise
Petaluma
Porterville
Red Bluff
Reedley
Ridgecrest
Sanger
Selma
Tracy
Tulare
Turlock
Ukiah
Wasco
Woodland
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his document is only a starting point for improving urban runoff manage-
ment.  If you need further guidance, or would like additional information and

sources to help with the effort, you can contact the following offices:

You can also contact Phase I URPs for information.  A listing is provided in the
following pages.

T

US EPA Region 9
Water Management Division
75 Hawthorne Street
San Francisco, CA 94105
Phone: (415) 744-2125

RWQCB - Region 1
North Coast
5550 Skyline Boulevard, Suite A
Santa Rosa, CA 95403
Phone: (707) 576-2220

RWQCB - Region 2
San Francisco Bay
2101 Webster Street, Suite 500
Oakland, CA 94612
Phone: (510) 286-1255

RWQCB - Region 3
Central Coast
81 Higuera Street, Suite 200
San Luis Obispo, CA 93401-5427
Phone: (805) 549-3147

RWQCB - Region 4
Los Angeles
101 Center Plaza Drive
Monterey Park, CA 91754-2156
Phone: (213) 266-7500

RWQCB - Region 5
Central Valley
3443 Routier Road, Suite A
Sacramento, CA 95827-3098
Phone: (916) 255-3000

RWQCB - Region 6
Lahontan
2092 South Lake Tahoe Blvd.
South Lake Tahoe, CA 96150
Phone: (916) 542-5400

RWQCB - Region 7
Colorado River Basin
73-720 Fred Waring Drive, Suite 100
Palm Desert, CA 92260
Phone: (619) 346-7491

RWQCB - Region 8
Santa Ana
2010 Iowa Avenue, Suite 100
Riverside, CA 92507-2409
Phone: (909) 782-4130

RWQCB - Region 9
San Diego
9771 Clairmont Mesa Boulevard,
Suite B
San Diego, CA 92124
Phone: (619) 467-2952

California Coastal Commission
Coastal Nonpoint Pollution Control
Program
45 Fremont Street, Suite 2000
San Francisco, CA 94105-2219
Phone: (415) 904-5200

SWRCB
Division of Water Quality
901 P Street (PO Box 100)
Sacramento, CA 95812-0100
Phone: (916) 657-0687

California Storm Water Quality
Task Force
City of Sacramento
Department of Utilities
5770 Freeport Boulevard, #100
Sacramento, CA 95822
Phone: (916) 433-6634

Bay Area Storm Water
Management Agencies
Association
2101 Webster Street, Suite 500
Oakland, CA 94612
Phone: (510) 286-0615

Agencies to Contact for More Information
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State of California
Listing of Phase I Permittees

City of Santa Rosa
69 Stony Circle
Santa Rosa, CA 95401
Phone:  (707) 524-5145

Regional Board Contact:  Nathan Quarles
Phone:  (707) 576-2684

Santa Clara Valley Urban Runoff Pollution Prevention
Program
EOA, Inc.
Jackson Street
Oakland, CA
Primary Contact:  Jill Bicknell
Phone:  (510) 832-2852

Regional Board Contact:  John West
Phone: (510) 286-0429

Contra Costa County Clean Water Program
Contra Costa Clean Water Program
255 Glacier Drive
Martinez, CA 94553
Primary Contact:  Don Freitas
Phone:  (925) 313-2373

Regional Board Contact:  Martin Musonge
Phone:  (925) 286-4264

Alameda County Countywide Clean Water Program
Alameda County Public Works
951 Turner Court
Hayward, CA 94545
Primary Contact:  Robert Hale
Phone:  (510) 670-5543

Regional Board Contact:  Keither Lichten
Phone:  (510) 286-1357

Fairfield-Suisun Sewer District
1010 Chadbourne Road
Fairfield, CA 94585
Primary Contact:  Larry Bahr
Phone:  (707) 429-8930

Regional Board Contact:  Stephen Berger
Phone:  (510) 286-0846

City of Vallejo
Valley Sanitation and Flood Control District
450 Ryder Street
Vallejo, CA 94590
Primary Contact:  Daniel TaFolla
Phone:  (707) 644-8949

Regional Board Contact:  Stephen Berger
Phone:  (510) 286-0846

Los Angeles County Area-Wide Municipal Permit
Los Angeles County, Department of Public Works
Waste Management Division, Storm Water Program
P.O. Box 1460
Alhambra, CA 91802
Phone:  (818) 458-5948

Regional Board Contact:  Carlos Urrunaga
Phone:  (213) 266-7598
Regional Board Contact:  Winnie Jesena
Phone:  (213) 266-7594

Sacramento County Area-Wide Municipal Permit
City of Sacramento
Department of Utilities, Engineering Division
5770 Freeport Boulevard, Suite 100
Sacramento, CA 95822
Primary Contact:  David Brent
Phone:  (916) 433-6634

Regional Board Contact:
Phone:  (916) 255-3024

Caltrans Region-Wide Storm Water Municipal Permit
Caltrans, District 3
P.O. Box 911
Marysville, CA 95901
Primary Contact:  Andrew Streng
Phone:  (916) 741-4585

Caltrans, District 4
P.O. Box 23660
Oakland, CA 94623
Primary Contact:  Dragomir Bogdanic
Phone:  (510) 286-5669

Caltrans, District 6
P.O. Box 12616
Fresno, CA 93778
Primary Contact:  Larsen Boyer
Phone:  (209) 488-4378

Caltrans, District 10
P.O. Box 2048
Stockton, CA 95201
Primary Contact:  Tina Buras Gassen
Phone:  (209) 942-6019

Regional Board Contact:  Pat Leary
Phone:  (916) 255-3023

Stockton Area-Wide Municipal Permit
City of Stockton
2500 Navy Drive
Stockton, CA 95206
Primary Contact:  Glen Birdzell
Phone:  (209) 944-8750
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County of San Joaquin
Department of Public Works
P.O. Box 1810
Stockton, CA 95201
Primary Contact:  Manual Lopez
Phone:  (209) 468-3101

Regional Board Contact:  Pat Leary
Phone:  (916) 255-3023

City of Modesto
P.O. Box 642
Modesto, CA 95353
Phone:  (209) 577-5470

Regional Board Contact:  Sterling Davis
Phone:  (916) 255-3062

Fresno County Area-Wide Municipal Permit
Fresno Metropolitan Flood Control District
5469 East Olive
Fresno, CA 93727
Primary Contact:  Doug Harrision
Phone:  (209) 456-3292

Regional Board Contact:  Darrel Evensen
Phone:  (209) 445-5145

Bakersfield Area-Wide Municipal Permit
City of Bakersfield
Department of Public Works
1501 Truxtun Avenue
Bakersfield, CA 93301
Primary Contact:  Fred Kloepper
Phone:  (805) 326-3724

County of Kern
Department of Engineering and Surveying Services
2700 “M” Street, Suite 570
Bakersfield, CA 93301
Primary Contact:  William Wilbanks
Phone:  (805) 861-2201

Regional Board Contact:  Kevin Long
Phone:  (209) 445-6126

Tahoe Area-Wide Municipal Permit
City of South Lake Tahoe
Department of Public Works
1900 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150
Primary Contact:  Chuck Taylor
Phone:  (916) 542-6030

El Dorado County
Department of Transportation
P.O. Box 7396
South Lake Tahoe, CA 96158
Primary Contact:  Dave Zander
Phone:  (916) 573-3182

Placer County
Department of Public Works
11444 “B” Avenue
De Witt Center
Auburn, CA 95603
Primary Contact:  Bill Zimmerman
Phone:  (916) 889-7545

Regional Board Contact:  Laurie Kemper
Phone:  (916) 542-5436

Coachella Valley Area-Wide Municipal Permit
Riverside County
Transportation Department
1695 Spruce Street
Riverside, CA 92507
Primary Contact:  John Ristow
Phone:  (909) 275-6775

Riverside County Flood Control District
P.O. Box 1033
1995 Market Street
Riverside, CA 92502
Primary Contact:  Mark Wills

Coachella Valley Water District
P.O. Box 1058
Coachella, CA 92236
Primary Contact:  Steve Beigley
Phone:  (619) 398-2651

Regional Board Contact:  Todd Thompson
Phone:  (916) 776-8941

Riverside County Area-Wide Municipal Permit
Riverside County Flood Control and Water Conservation District
1995 Market Street
Riverside, CA 92501
Primary Contact: Mark Wills

Riverside County
Transportation Department
1695 Spruce Street
Riverside, CA 92507
Primary Contact:  John Ristow
Phone:  (909) 275-6775

Regional Board Contact:  Pavlova Vitale
Phone:  (909) 782-4920

State of California
Listing of Phase I Permittees (continued)
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San Bernardino County Area-Wide Municipal Permit
San Bernardino County
Department of Transportation and Flood Control
825 E. Third Street, Room 120
San Bernardino, CA 92415
Primary Contact:  Naresh Varma
Phone:  (909) 387-2620

Regional Board Contact:  Reza Akhtarshad
Phone:  (909) 320-2024

Orange County Area-Wide Municipal Permit
Orange County EMA
Storm Water Section
P.O. Box 4048
Santa Ana, CA 92702
Primary Contact:  Richard Boon
Phone:  (714) 567-6371

Regional Board Contact:  Laurie Taul
Phone:  (909) 782-4906

San Diego County Area-Wide Municipal Permit
City of San Diego
Engineering and Development Department
1010 Second Avenue, Suite 1200
San Diego, CA 92101
Primary Contact:  Robert Cain
Phone:  (619) 533-3773

State of California
Listing of Phase I Permittees (continued)

San Diego County
Department of Public Works
5555 Overland Avenue, Building 2
San Diego, CA 92123
Primary Contact:  Joe Hill
Phone:  (619) 694-2138

Regional Board Contact:  Deborah Jayne
Phone:  (619) 467-2979

Ventura County Area-Wide Municipal Permit
County of Ventura
800 South Victoria Avenue
Ventura, CA 93009
Primary Contact:  Alex Sheydayi
Phone:  (805) 654-2040

Regional Board Contact:  Mark Pumford
Phone:  (213) 266-7596
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BMP best management practice
CCMP California Coastal Management Program
CEQA California Environmental Quality Act
CNPCP Coastal Nonpoint Pollution Control Program
CWA Clean Water Act of 1972
CZARA Coastal Zone Act Reauthorization Amendments of 1990
EPA U.S. Environmental Protection Agency
GIS geographic information system
HAZMAT hazardous materials
MURP Model Urban Runoff Program
NOI Notice of Intent
NPS nonpoint source
NPDES National Pollutant Discharge Elimination System
OSHA Occupational Safety and Health Administration
PE/O public education/outreach
POTW publicly owned treatment work
RWQCB Regional Water Quality Control Board
SIC Standard Industrial Classification
SRF State Revolving Fund
SWPPP Storm Water Pollution Prevention Plan
SWRCB State Water Resources Control Board
URP Urban Runoff Program

List of Acronyms Used in the MURP Guide
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 3B  Model Urban Runoff Ordinance



























 3C  Model General Plan Language

















 3D  CEQA Checklist Revisions









 3E  Utility Ordinance and Resolution





























 4A  Presentation Outline







 4B  PE/O Framework Summary and Details
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 4E  BMPs for Residential Sources
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Residential Sources

Focus of Document

This guidance presents BMPs that address the discharge of pollutants to the storm
drain system from residential sources.

Sources of Pollutants

There are several activities conducted in and around residences that can cause the
discharge of pollutants.  These activities of concern are:

� Cleaning and maintenance of automobiles

� Landscaping and irrigation

� Weed and pest control

� Pet waste

� Draining of pools and spas

� Home repair and remodeling (including painting)

Pollutants of Concern

Some of the pollutants of concern are:

� Organic matter

� Oil and grease

� Toxic chemicals in cleaning products, paints, and related products

� Pesticides and herbicides

� Chlorine and other disinfectants

BMPs are common sense, environmentally responsible alternatives and good house-
keeping measures that can be implemented with relatively low effort and cost to
the residents of the Municipality.  Structural controls or physical improvements
are not recommended here, although opportunities for such improvements should
be utilized when homes are remodeled (see New Development/Redevelopment
Control Program in the MURP for types of structural improvements).

Best Management Practices
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Home Automobile Maintenance and Repair

� Don’t wash cars on a driveway where soapy water may flow to the storm drain.
Wash cars on a lawn or unpaved surface, and use non-toxic/biodegradable soap.
Dispose leftover water into a sink/toilet, and not on the street or in the storm
drain.

� If you change motor oil or antifreeze, dispose through your local recycling
program.  Do not dump into the storm drain or on the ground.

� Check vehicle for leaks.  Soak up spills and leaks with absorbent rags or kitty
litter.  If you have a leaking car, place a piece of remnant carpet under the leak
to capture it while you fix the leak.

� Show your support of the Urban Runoff Program by washing your vehicles at
commercial car washes that recycle water, and taking your vehicle to repair
shops that implement environmentally sound practices (to identify these busi-
nesses, check to see if they have green stickers, if this green sticker program
has been implemented).

General Home Maintenance

� Dispose of all waters from cleaning of carpets, upholstery, and other surfaces
into the sink or toilet and not the storm drain.

� If you hire someone to clean carpets and upholstery for you, make sure they
empty the cleaning water tanks into a sink or toilet, and not the storm drain.

� Discharge swimming pool or spa water into the sanitary sewer.  Call local
wastewater treatment plant before you discharge for guidance.  Alternatively,
dechlorinate the water and reuse for lawn irrigation.

� Dispose of pool or spa filter rinsewater and backwash into soil or sanitary
sewer, and not into the storm drain.

� Dispose of water-based paint (but do not throw away unused portions if pos-
sible) and paint cleaning water into the sink or toilet, and not the storm drain.
Empty (clean) paint cans may be disposed in the trash.  Oil-based paint and
paint cleaning products require disposal at an appropriate waste disposal facil-
ity.

� Sweep walkways and driveways before washing, and use non-toxic soap.

Landscaping, Irrigation, Yard and Other Waste Disposal

� Minimize use of chemical fertilizers.
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� Limit fertilizer applications to twice a year (fall and spring).

� Don’t apply fertilizer if rain is forecast.

� Do not over-water and cause irrigation water to runoff into storm drains.  This
will carry soil, fertilizers, herbicides and pesticides into the storm drain.

� Collect lawn and garden clippings, pruning wastes, and tree trimmings.  Com-
post or dispose appropriately.  Do not place these materials on the sidewalk,
street or gutter.

� Do not blow or rake leaves, etc. into the street.

� Pick up and dispose of pet waste.  Do not leave it on the sidewalks or the street
from where it could wash into the storm drain.

� Sweep street, sidewalk and patios before storm events, and dispose of litter
into the trash.

Weed and Pest Control

� Use pesticides and herbicides only if there is an actual problem (not as a pre-
ventative measure).

� Use the least toxic pesticide if alternatives are available.  Products labeled
with terms such as “caution” and “danger” are generally toxic.

� Use minimum amounts of pesticides and herbicides necessary for the job.

� Don’t use pesticides or herbicides if rain is expected.

� Don’t mix or prepare pesticides for application near storm drains.

Minor Concrete, Masonry, and Asphalt Repair

� Place tarps or dropcloths under mixers or in areas to be used for mixing.

� Hose down mixers, tools, and other equipment in a dirt area where the rinse
water can soak into the ground and not run into the creek or storm drain.

� Clean up surfaces with a broom at the end of day.  Don’t hose down to clean.

� Apply asphalt sealant to driveways when no rain is forecast.

� If you are contracting the work, inform the contractor of these best manage-
ment practices.



 4F  Sample Assembly Programs





















 4G  Volunteer Monitoring Information Sources
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Good Housekeeping Practices for Municipal Operations

Focus of Document

This guidance presents BMPs or good housekeeping practices to address the dis-
charge of pollutants to the storm drain system from municipal facilities.  These
facilities include:

� Streets, Roads, and Highways

� Sidewalks, Plazas, and Municipal Parking Lots

� Street Medians, Other Landscaped Areas, and Golf Courses

� Storm Drain Systems Including Open Channels, Inlets, Catchbasins, and Storm
Drain Pipelines

� Corporation Yard and Other Municipal Operations Areas

� Municipal Swimming Pools, Fountains, Lakes, Lagoons and Other Urban Water
Bodies

As discussed in Section 4.4 of the MURP, most municipalities have existing mu-
nicipal programs that involve cleaning and maintenance of these facilities.  The
BMPs listed below are recommended improvements to existing activities or func-
tions in order to reduce the potential for urban runoff pollution.  Also, see Appen-
dix 3L for additional BMPs for Corporation Yards.

Pollutants of Concern and Their Sources

Some of the pollutants of concern from these areas may be:

� Metals (from roads, sidewalks, parking lots, corporation yard, and other mu-
nicipal areas)

� Oil and Grease (from corporation yard)

� Organic matter (from streets and landscaped areas)

� Fertilizers, pesticides, and herbicides (from landscaped areas)

� Chemical products used for disinfection and algae control (from pools, foun-
tains, and water bodies)

� Gasoline and radiator fluid (from streets, parking lots, and corporation yard)
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� Sediment; asphalt; concrete; trash and debris; and soil (all urban areas)

Sweeping Frequency and Timing

� Establish street sweeping frequency for your municipality, or portions of it,
based on factors such as traffic volume, land use, field observations of sedi-
ment and trash accumulation, proximity to water courses, etc.  In general, the
following frequencies are recommended:

� Sweep weekly in high traffic downtown areas

� Sweep twice a month for moderate traffic collector streets, and

� Sweep monthly in residential, low traffic areas.

One way to determine the areas that should be swept more frequently is to
collect data on the total volume or weight of materials collected per mile of
road swept.  Use this data to prioritize areas to be swept more frequently.

� Where there is a pronounced dry and wet season, sweep streets just before
onset of the wet season.

� Establish and maintain a consistent sweeping schedule.

� Avoid wet cleaning or flushing of street, and utilize dry methods where pos-
sible.

� If wet cleaning or flushing is absolutely necessary, sweep and remove debris
before flushing; plug storm drain inlet and direct washwater to the sanitary
sewer.  Alternately, allow washwater to drain to the storm drain and collect it
downstream at a manhole or storm drain cleanout.

Maximum Access for Sweepers

� Institute restrictive parking policy to allow sweepers better access to areas close
to the curb and storm drain inlets.

� Post permanent street sweeping signs. If installation of permanent signs is not
possible, use temporary signs.

� Develop and distribute flyers notifying residents of street sweeping schedules.

Equipment

� Maintain cleaning equipment in good working condition.

Street Sweeping and Cleaning
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� Use your most effective sweepers in the high sediment and trash areas (typi-
cally industrial/commerical).

� Replace old sweepers with new technologically advanced sweepers (see Ap-
pendix 3K for an evaluation of available sweepers).

� Clean sweepers at a wash rack that drains to the sanitary sewer.

Residuals Disposal

� Dispose of street sweeping debris and dirt at a landfill.

� Do not leave street sweeping debris and dirt in piles along the side of the road
or by a riparian area.

� If dewatering of dirt collected is necessary, the water should be discharged to a
sanitary sewer.

� Post “No Littering” signs and enforce anti-litter laws.

� Provide litter receptacles in busy, high pedestrian traffic areas of the commu-
nity.

� Clean out and cover litter receptacles frequently to prevent spillage.

� Establish frequency of public parking lot sweeping based on usage and field
observations of waste accumulation.  Sweep all parking lots at least once be-
fore the onset of the wet season.

� Use dry methods of cleaning such as sweeping and vacuuming to clean side-
walks and other paved surfaces rather than hosing, pressure washing or steam
cleaning.  If water must be used, implement methods specified in Table 1 to
minimize illegal discharges.

� Use instructions in Table 1 for cleaning of structures.

� Clean up spills using methods listed below.

� Prepare a spill response plan.

� Store spill response materials (containment materials such as booms;
absorbents, etc) on municipality’s vehicles (as appropriate) or at a central
location.

Sidewalks, Plazas, Structures, and Parking Lot Cleaning
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Table 1.  Cleaning of Surfaces and Structures

Type of Surface Characteristics Cleaning Technique Disposal Alternatives
Discharge to
Storm Drain

Sidewalks, Plazas

Sidewalks, Plazas,
Driveways

Parking lots and
driveways

Building exteriors
and walls

Building exteriors

Graffiti Removal 

Masonary 

No oily deposits

Light oily deposits

Source: Santa Clara Valley Urban Runoff Pollution Prevention Program

Heavy oily deposits

Glass, steel, or
painted surfaces
(post1978/no lead
in paint

Painted with lead-
based or mercury-
additive paint

Graffiti

Mineral Deposits

Sweep, collect and dispose
of debris and trash; then
wash.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent
materials. Use a screen
or filter fabric over inlet,
then wash surfaces.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent,
place oil-absorbent boom
around storm drain, or a
screen or filter fabric over
inlet.

Okay to discharge to
storm drain.

Seal storm drains.
Can not be discharged to
the storm drain.

Okay to discharge to
storm drain provided the
drain is sealed first with
a fabric filter to capture
dirt, paint particles and
flakes or oil absorbent
boom.

Can not be discharged to 
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be discharged to
storm drain.

Can be discharged to
storm drain if washwater
is filtered through a
boom.

Vacuum/pump to a tank.
Check with POTW for dis-
charge to sanitary  sewer.

Vacuum/pump washwater
to sanitary sewer. Check
with POTW about pre-
treatment.

Rinse treated area with
alkaline soap and direct
washwater to a landscaped
or dirt areas. Alternately,
washwater may be collected
and neutralized to a pH
between 6 and 10, then
discharged to landscaping
or pumped to sanitary
sewer.

Can alternately be directed
to landscaped areas.

Vacuum/pump wash water
to a tank or discharge to
sanitary sewer.

Can alternately be sent to
landscape areas.

Direct washwater to sanitary
sewer or vacuum/pump
water to a tank.

Okay to discharge to
storm drain, provided an
oil-absorbent boom or
filter fabric is used. No
oily sheen should be
visible in the water
draining into the storm
drain.

Washing without soap.

Washing with soap.

Acid Washing.

Using wet sand blasting.
Minimize use of water; 
sweep debris and sand.

Using high pressure
washing and cleaning
compounds.

Washing with or without
soap.
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� Use dry methods of cleaning including vacuuming, scooping, using rags
and absorbents.  Avoid hosing where possible.  If washing is necessary,
clean to extent possible before hosing or power-washing.

� Appropriately dispose of spilled materials and absorbents.

� If a spill occurs on dirt, excavate and remove the contaminated (stained)
dirt.

Erosion Control

� Maintain vegetative cover on medians and embankments to prevent soil ero-
sion.  Apply mulch or leave clippings in place to serve as additional cover.

� Do not use disking as a means of vegetation management because the practice
results in erodable barren soil.

� Provide energy dissipators (e.g., riprap) below culvert outfalls to minimize
potential for erosion.

Vegetation Management/Irrigation

� When conducting vegetation pruning/removal, remove clipped or pruned veg-
etation from gutter, paved shoulder and area around storm drain inlet.

� When conducting mechanical or manual weed control, avoid loosening the
soil which could erode into stream or storm drain.

� Inspect irrigation system periodically to ensure that the right amount of water
is being applied and that excessive runoff is not occurring.  Minimize excess
watering, and repair leaks in the irrigation system as soon as they are observed.

� When bailing out muddy water, do not put it in the storm drain; pour over
landscaped areas.

Pesticides (Diazinon, Chlorpyrifos, and other Similar Products)

� Follow federal, state, and local laws governing the use, storage, and disposal
of pesticides/herbicides.

� Use pesticides only if there is an actual pest problem (not on a regular preven-
tative schedule).

Street Medians, Parks, and Other Municipal Landscaped
Areas
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� Avoid use of copper-based pesticides if possible.  Use the least toxic pesticide
for the job if alternatives are available.

California Department of Pesticide Regulation is conducting a review of pes-
ticidal and non-pesticidal alternatives to diazinon and chlorpyrifos for urban
uses (see DPR site on the Internet at www.cdpr.ca.gov).

� Do not use pesticides if rain is expected.

� Do not mix or prepare pesticides for application near storm drains.

� Use the minimum amount needed for the job.

� Use up pesticides.  Rinse containers, and use rinse water as product.  Dispose
of unused pesticide as hazardous waste.

Herbicides

� Replace existing vegetation with fire-resistant and native vegetation to reduce
the need for herbicides.

� Do not use herbicides if rain is expected.

Fertilizers

� Minimize use of chemical fertilizers.

� Calibrate the distributor to avoid excessive application.

� Check irrigation system to ensure that over-watering and runoff of fertilizer
does not occur.  Clean pavement and sidewalk if fertilizer is spilled on these
surfaces before applying irrigation water.

� Establish a frequency for inspecting all catch basins, inlets, debris basins, and
storm drain pipelines, and implement this schedule.  Clean facilities where
sediment, trash, and other pollutant accumulation is observed.  In general, the
guidance is as follows:

� Conduct periodic visual inspections during the dry season to determine if
there are problem inlets where sediment/trash accumulate.  Clean if neces-
sary.  The main objective of the dry season inspections is to identify prob-
lem areas.

� Inspect and clean all inlets and basins before onset of wet season (to en-
sure drainage capacity and to avoid resuspension of pollutants during a
storm event)

Storm Drain System Cleaning
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� Conduct inspections of storm drain inlets once a month or more frequently
during the wet season.  The frequency may be as high as once a week for
problem areas where sediment or trash accumulates more often.  Clean as
needed.

� Inspect and clean storm drain pipelines and inlets in areas affected by pollutant
generating incidents immediately or at a minimum before the wet season (inci-
dents include spills, fires, and other events that may have released pollutants to
the storm drain system and residues may be present in the system in the vicin-
ity of the event).

� Store wastes collected from the cleaning in appropriate containers or tempo-
rary storage sites in a manner that prevents discharge to the storm drain.

� Dewater the wastes if necessary with outflow into the sanitary sewer.  Do not
dewater near a storm drain or stream.

� Sediment (less the debris) removed from the catchbasin or inlet cleaning should
be analyzed for disposal.  Pollutants of concern are lead; oil and grease; and
hydrocarbons.  In general, based on the analysis of sediments from inlet clean-
ing, it appears that in older cities all these pollutants have been found at el-
evated levels whereas, in the newer cities, the main pollutants in inlet sedi-
ments are hydrocarbons.  If concentrations are elevated, the sediment should
be disposed of as hazardous waste.

Alternate Discharge Options for Chlorinated Water

� Test water for chlorine level and consider using it for irrigation in landscaped
area or for dust suppression at a city construction project site, or

� If acceptable to the wastewater treatment plant in your community, discharge
pool water to the sanitary sewer, or

� Discontinue use of chlorine before planned discharge to the storm drain and
allow the active chlorine to dissipate through aeration.  Test water to see if
chlorine can be detected.  Also test for residual chlorine every half-hour during
the discharge event.

Pool maintenance personnel will have a good idea about the length of time it
will take before chlorine reaches non-detect levels.  Chlorine testing kits are
also available with these personnel because they use these to check the water
periodically before adding more chlorine.

Note that the main drawback with this option is the potential for bacteria to
grow when the water is left in the pool for chlorine dissipation.

Municipal Swimming Pools, Fountains, Lakes, and Other
Water Bodies
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� Alternately, dechlorinate or neutralize the waters before discharge.  Add mini-
mum amounts of neutralizing chemicals necessary to produce a zero chlorine
reading (see Table 2 for amounts).  Test water before discharge to the storm
drain.  Monitor for residual chlorine at the discharge point every half hour
during the discharge event.

Alternative Methods to Control Algae in Lakes and Lagoons

� Reduce fertilizer use in areas around the water body.

� Discourage the public from feeding birds and fish.

� Consider introducing fish species that consume algae.  Silver carp is being
studied in UK for algae control in reservoirs and results appear promising.
However, use of silver carp is prohibited in California.  Other candidate spe-
cies are grass carp and black fish.  Contact the California Department of Fish
and Game for more information on this issue.

� Mechanically remove pond scum (blue-green algae) using a 60 micron net.

� Educate the public on algae and that no controls are necessary for certain types
of algae that are beneficial to the water body.

Asphalt/Concrete Demolition

� Schedule asphalt and concrete removal activities for dry weather.

� Take measures to protect any nearby storm drain inlets and adjacent water-
courses, prior to breaking up asphalt or concrete (e.g., place sand bags around
inlets or work areas).

Repair and Maintenance of City Surfaces

Neutralization Chemical 1.0 mg/l

Table 2.  Amount of Neutralization Chemical Required to Neutralize 100,000 Gallons of Chlorinated Water

2.0 mg/l 10.0 mg/l 50.0 mg/l
Chlorine Concentration Before Neutralization

Sulfur Dioxide (SO2)

Sodium Bisulfite
(NaHSO3)

Sodium Sulfite
(Na2SO3)

Sodium Thiosulfate
(Na2S2O3-5H2O)

0.8 lbs

1.2 lbs

1.4 lbs

1.2 lbs

1.7 lbs

2.5 lbs

2.9 lbs

2.4 lbs

8.3 lbs

12.5 lbs

14.6 lbs

12.0 lbs

41.7 lbs

62.6 lbs

73.0 lbs

60.0 lbs

Source: Santa Clara Valley Water District.  Water Utility O&M Pollution Prevention Plan
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� After breaking up old pavement, sweep up materials thoroughly to avoid con-
tact with rainfall and storm water runoff.  Recycle as much material as pos-
sible, and properly dispose of nonrecyclable materials.

� During saw-cutting and grading operations, use as little water as possible.  Block
or place berms around nearby storm drain inlets, in drainage channel (if no
inlet is nearby), or around work areas (when bordering watercourse) using sand
bags or an equivalent appropriate barrier, or absorbent materials such as pads,
pillows and socks to contain slurry.  If slurry enters the storm drain system,
remove material immediately.

� Remove saw-cut slurry (e.g., with a shovel or vacuum, or sweep up when dry)
as soon as possible.

Concrete Installation and Repair

� Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

� Store dry and wet materials under cover, protected from rainfall and runoff.

� Wash out concrete transit mixers only in designated wash-out areas where
the water will flow into drums or settling ponds or onto dirt or stockpiles of
aggregate base or sand.  Pump water from settling ponds to the sanitary
sewer, where allowed.  Whenever possible, recycle washout by pumping
back into mixers for reuse.  Never dispose of washout into the street, storm
drains, drainage ditches, or creeks.

� Whenever possible, return left-over materials in the mixer barrel to the yard
for recycling.  Dispose of or recycle small amounts of excess concrete, grout,
and mortar in the trash.  Dispose of excess at landfill site.

Patching, Resurfacing, and Surface Sealing

� Schedule patching, resurfacing and surface sealing during dry weather.

� Stockpile materials away from streets, gutter areas, storm drain inlets or
watercourses.  During wet weather, cover stockpiles with plastic tarps or
berm around them if necessary to prevent transport of materials in runoff.

� Pre-heat, transfer or load hot bituminous material away from drainage
systems or watercourses.

� Cover and seal nearby storm drain inlets and manholes before applying seal
coat, slurry seal, etc.  Leave covers in place until job is complete and until all
water from emulsified oil sealants has drained or evaporated.  Clean any
collected materials from these covered manholes and drains for proper
disposal.
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� Designate an area for clean up and proper disposal of excess materials.

� Use only as much water as necessary for dust control, to avoid runoff.

� Sweep up as much material as possible and dispose of properly.  Only wash
down streets if runoff is controlled or contained.

� After the job is complete, remove stockpiles (asphalt materials, sand, etc.) as
soon as possible.

� If it rains unexpectedly, take appropriate action to prevent pollution of storm
water runoff (e.g., divert runoff around work areas, cover materials).

Equipment Cleaning, Maintenance and Storage

� Inspect equipment daily and repair any leaks.

� Perform major equipment repairs at the corporation yard, when practical.

� If refueling or repairing vehicles and equipment must be done on-site, use a
location away from storm drain inlets and creeks.

� Recycle used motor oil, diesel oil, and other vehicle fluids and parts when-
ever possible.

� Clean equipment including sprayers, sprayer paint supply lines, patch and
paving equipment, and mudjacking equipment at the end of each day.  Con-
duct cleaning at a corporation or maintenance yard if possible.

Painting and Paint Removal

� Do not transfer or load paint near storm drain inlets or watercourses.

� Where there is significant risk of a spill reaching storm drains, plug nearby
storm drain inlets prior to starting painting and remove plugs when job is
completed.

� Clean up spills immediately.

� Capture all clean-up water, and dispose of properly.

� If sand blasting is used to remove paint, cover nearby storm drain inlets prior
to starting work.

� If the bridge crosses a watercourse, perform work on a maintenance traveler
or platform, or use suspended netting or traps to capture paint, rust, paint
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removing agents, or other materials, to prevent discharge of materials to
surface waters.

� Recycle paint when possible.  Dispose of paint at an appropriate household
hazardous waste facility.

Graffiti Removal

� When graffiti is removed by painting over, implement the BMPs under
Painting and Paint Removal above.

� Protect nearby storm drain inlets (using tarps in work areas, sand bags, and/
or booms or barriers around inlets) prior to removing graffiti from walls,
signs, sidewalks, or other structures needing graffiti abatement.  Clean up
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

� Direct runoff from sand blasting and high pressure washing (with no clean-
ing agents) into a landscaped or dirt area.  If a landscaped area is not avail-
able, filter runoff through an appropriate filtering device (e.g., filter fabric) to
keep sand, particles, and debris out of storm drains.

� If a graffiti abatement method generates washwater containing a cleaning
compound (such as high pressure washing with a cleaning compound), plug
nearby storm drains and vacuum/pump washwater to the sanitary sewer.

� Consider using a waterless and non-toxic chemical cleaning method for
graffiti removal (e.g., gels or spray compounds).

� Avoid graffiti abatement activities during a rain storm.

Note:  For information on storm drain inlet protection, see BMPs for Construc-
tion Sites (Appendix 3P).

Outdoor Storage Materials (Hazardous and Nonhazardous
Materials)

� Store hazardous materials and wastes in secondary containment where they are
protected from rain and in a way that prevents spills from reaching the sanitary
sewer or storm drain.

� Keep lids on waste barrels and containers, and store them indoors or under
cover to reduce exposure to rain.

� All hazardous wastes must be labeled according to hazardous waste regula-
tions.  Consult the Fire Department or your local hazardous waste agency for
details.
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� Keep wastes separate to increase your waste recycling/ disposal options and to
reduce your costs.

� Never mix waste oil with fuel, antifreeze, or chlorinated solvents.  Consult
your hazardous waste hauler for details.

� Double-contain all bulk fluids and wastes to prevent accidental discharges to
the sewer and storm drain.  Consult the Fire Department for details.

� Keep storage areas clean and dry.  Conduct regular inspections so that leaks
and spills are detected as soon as possible.

� When receiving vehicles to be parted or scavenged, park them on a paved
surface and immediately drain and collect gasoline and other fluids properly.
Place drip pans

� Drain all fluids from components, such as engine blocks, which you may store
for reuse or reclamation.  Keep these components under cover and on a drop
pan or sealed floor.

� Store new batteries securely to avoid breakage and acid spills during earth-
quakes.  Shelving should be secured to the wall.  Store used batteries indoors
and in plastic trays to contain potential leaks.  Recycle old batteries.to catch
leaking fluids.

� Wood products treated with chromated copper arsenate, ammonical copper
zinc arsenate, creosote, or pentachlorophenol should be covered with tarps (or
stored indoors).

Numerous structural “improvements” are available for the removal of pollutants
from storm water, either as a modification to existing catch basins, or as a
structural addition to the system.  Studies have found these structural devices to
be only marginally effective for removing pollutants of concern.  Municipalities
should, before installing, assess the pollutant of concern, validate effectiveness
of the device to reduce those pollutants, and provide guarantee of maintenance.

Structural Retrofit of Storm Drains

Given the distinct dry and wet season climatic regime in California, often the
runoff from the first storm carries very high pollutant loads.  A potential structural
control would be to direct the water from the first storm to the sanitary sewer
system for treatment at the wastewater treatment plant.  This BMP is not recom-
mended for City-wide application, rather for urban runoff from limited areas where

Structural Retrofit of Storm Drain Inlets/Catch Basins
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the runoff is known to be highly polluted.  Also, this will need to be coordinated
with the local/regional wastewater treatment plant.  This has been done in some
California communities mainly to handle polluted runoff from industrial areas.
The following steps will be necessary:

� Determine areas where the runoff is extremely polluted.

� Estimate the drainage area and volume of runoff from a design storm.  Note
that although the first flush runoff from a storm is generally the worst, runoff
from the latter part of the first storm is also polluted.  Therefore, estimate the
runoff from the entire storm (and not just the first portion of it).

� Contact the local/regional wastewater treatment plant to determine if the facil-
ity has capacity to handle these projected flows.

� If capacity is available, develop appropriate connections (pipe and valve) be-
tween the storm drain and sewer system, after obtaining permission from the
local wastewater treatment agency.

� Designate staff in the Public Works Department to handle the valve system to
direct flows just before the first major storm.

The information presented above is based mainly on information from the Santa
Clara Valley Urban Runoff Program.  Additional information is available in the
publications listed below.

Stormwater Quality Task Force.  1993. California Storm Water Best Management
Practice Handbook - Municipal.

Stormwater Quality Task Force.  1993. California Storm Water Best Management
Practice Handbook - Industrial/Commercial.  (for more information on struc-
tural controls)

BASMAA 1997.  Compilation of New Development in the San Francisco Bay
Area Treatment Controls (for more information on structural controls).  June.

King County Surface Management Division 1995.  Evaluation of Commercially-
Available Catch Basin Inserts for the Treatment of Stormwater Runoff from
Developed Sites.  October. (for more information on structural controls)

Sources of Additional Information
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Construction Sites

Focus of Document

This guidance lists BMPs for construction sites and indicates the documents where
further details can be obtained.

The Municipality should provide informational materials on these BMPs, as well
as a general handout that explains the importance of each of the five principles in
reducing construction site runoff pollution.

The Municipality should ensure training of its plan review staff and inspectors in
all aspects of these BMPs including the details of the BMP, its applicability and
effectiveness, and conditions under which it should be recommended or required
for a construction site.

Construction Site Planning BMPs

Site Plan

� Plan the development to fit the topography, soils, drainage pattern and natural
vegetation of the site.

� Remove existing vegetation only when absolutely necessary.

� Delineate clearing limits, easements, setbacks, sensitive or critical areas, trees,
drainage courses, and buffer zones to prevent excessive or unnecessary distur-
bances and exposure.

� Avoid construction on steep slopes*

� Minimize cuts and fills*

� Align temporary and permanent roads and driveways along slope contours*

Other Measures

� Phase grading operations to reduce disturbed areas and time of exposure

� Avoid excavation and grading during wet weather

� Winterize construction site*

*For additional details, see Erosion and Sediment Control Field Manual
prepared by the California Regional Water Quality Control Board, San
Francisco.  1997.
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BMPs to Minimize Soil Movement

Soil Cover

� Install cover materials such as vegetative debris, mulch, crushed stone, geotextile
fabric, erosion control blankets*

� Use soil stabilizers as appropriate*

� Use temporary seeding and planting to reduce erosion potential*

Tracking Control

� Construct stabilized access roads and entrances*

� Construct entrance/exit tire wash*

� When cleaning sediments from streets, driveways and paved areas on con-
struction sites, use dry sweeping methods where possible.  If water must be
used to flush pavement, collect runoff in temporary storage tanks to settle out
sediments prior to discharge to the storm drains, and protect storm drain inlets.

Structures to Control and Convey Runoff

� Earth dikes, drainage swales and ditches*

� Slope drains and subsurface drains*

� Velocity dissipation devices*

� Flared culvert end sections*

� Check dams*

Other Measures

� Slope roughening/terracing/rounding*

� Level spreader*

*For details, see Erosion and Sediment Control Field Manual prepared by
California Regional Water Quality Control Board, San Francisco, Bay
Region, 1997.
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BMPs to Capture Sediment

� Use terracing, riprap, sand bags, rocks, straw bales, and/or temporary vegeta-
tion on slopes to reduce runoff velocity and trap sediments.  Do not use asphalt
rubble or other demolition debris for this purpose.

� Protect storm drain inlets from sediment-laden runoff.  Storm drain inlet pro-
tection devices include sand bag barriers, filter fabric fences, block and gravel
filters, and excavated drop inlet sediment traps.*

� When dewatering the site, remove sediment from the discharge using filtra-
tion methods.  Mobile units specifically designed for construction site dewa-
tering can be rented for this purpose.

Other Controls

� Silt fence*

� Straw bale barrier (other than at storm drain inlets)*

� Sand bag barrier*

� Brush or rock filter*

� Sediment trap*

� Temporary sediment basin*

Good Housekeeping Practices

All Construction Sites

� Identify all storm drains, drainage swales and creeks located near the construc-
tion site and make sure all subcontractors are aware of their locations to pre-
vent pollutants from entering them.

� Clean up leaks, drips, and other spills immediately.

� Refuel vehicles and heavy equipment in one designated location.

� Wash vehicles at an appropriate off-site facility.  If equipment must be washed
on-site, do not use soaps, solvents, degreasers, or steam cleaning equipment,
and prevent wash water from entering the storm drain.

*For details, see Erosion and Sediment Control Field Manual prepared by
California Regional Water Quality Control Board, San Francisco, Bay Re-
gion, 1997.
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� Never wash down pavement or surfaces where materials have spilled.  Use dry
cleanup methods whenever possible.

� Avoid contaminating clean runoff from areas adjacent to your site by using
berms and/or temporary or permanent drainage ditches to divert water flow
around the site.

� Keep materials out of the rain.  Schedule clearing or heavy earth moving ac-
tivities for periods of dry weather.  Cover exposed piles of soil, construction
materials and wastes with plastic sheeting or temporary roofs.  Before it rains,
sweep and remove materials from surfaces that drain to storm drains, creeks,
or channels.

� Place trash cans around the site to reduce litter.  Dispose of non-hazardous
construction wastes in covered dumpsters or recycling receptacles.  Recycle
leftover materials whenever possible.

� Dispose of all wastes properly.  Materials that can not be reused or recycled
must be taken to an appropriate landfill or disposed of as hazardous waste.

� Cover open dumpsters with plastic sheeting or a tarp during rainy weather.
Secure the sheeting or tarp around the outside of the dumpster.  If your dumpster
has a cover, close it.

� Train your employees and inform subcontractors about the stormwater require-
ments and their own responsibilities.

Construction Projects Involving Paint Work

� Non-hazardous paint chips and dust from dry stripping and sand blasting may
be swept up or collected in plastic drop cloths and disposed of as trash.  Chemical
paint stripping residue and chips and dust from marine paints or paints con-
taining lead or tributyl tin must be disposed of as a hazardous waste.

� When stripping or cleaning building exteriors with high-pressure water, cover
or berm storm drain inlets.  If possible (and allowed by your local wastewater
treatment plant), collect (mop or vacuum) building cleaning water and dis-
charge to the sanitary sewer.

� Never clean brushes or rinse paint containers into a street, gutter, storm drain,
or creek.

� For water-based paints, paint out brushes to the extent possible and rinse to a
drain leading to the sanitary sewer (i.e., indoor plumbing).
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� For oil-based paints, paint out brushes to the extent possible, and filter and
reuse thinners and solvents.  Dispose of unusable thinners and residue as haz-
ardous waste.

� Recycle, return to supplier or donate unwanted water-based (latex) paint.

� Dried latex paint may be disposed of in the garbage.

� Unwanted oil-based paint (that is not recycled), thinners, and sludges must be
disposed of as hazardous waste.

Construction Projects Involving Cement and Concrete Work

� Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

� Store dry and wet materials under cover, protected form rainfall and runoff.

� Wash out concrete transit mixers only in designated wash-out areas where the
water will flow into settling ponds or onto dirt or stockpiles of aggregate base
or sand.  Pump water from settling ponds to the sanitary sewer, where allowed.
Whenever possible, recycle washout by pumping back into mixers for reuse.
Never dispose of washout into the street, storm drains, drainage ditches, or
creeks.

� Whenever possible, return contents of mixer barrel to the yard for recycling.
Dispose of small amounts of excess concrete, grout, and mortar in the trash.

Construction Projects Involving Roadwork/Pavement Construction

� Apply concrete, asphalt, and seal coat during dry weather to prevent contami-
nants from contacting stormwater runoff.

� Cover storm drain inlets and manholes when paving or applying seal coat,
slurry seal, fog seal, etc.

� Always park paving machines over drip pans or absorbent materials, since
they tend to drip continuously.

� When making saw-cuts in pavement, use as little water as possible.  Cover
each storm drain inlet completely with filter fabric during the sawing opera-
tion and contain the slurry by placing straw bales, sandbags, or gravel dams
around the catch basins.  After the liquid drains or evaporates, shovel or vacuum
the slurry residue from the pavement or gutter and remove from site.

� Wash down exposed aggregate concrete only when the wash water can: (1)
flow onto a dirt area; (2) drain onto a bermed surface from which it can be
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pumped and disposed of properly; or (3) be vacuumed from the area along the
curb where sediment has accumulated by blocking a storm drain inlet.

� Allow aggregate rinse to settle, and pump the water to the sanitary sewer if
allowed by your local wastewater authority.

� Never wash sweepings from exposed aggregate concrete into a street or storm
drain.  Collect and return to aggregate base stockpile, or dispose with trash.

� Recycle broken concrete and asphalt.

BMPs to Minimize Impacts of Post-Construction Storm Water
Discharges

See Appendix 4T of the MURP.

Additional information on Construction Site Controls is available in the publica-
tions listed below.

Stormwater Quality Task Force.  1993. California Storm Water Best Management
Practice Handbook - Construction.

Association of Bay Area Governments.  1995.  Manual of Standards for Erosion
and Sediment Control Measures. A comprehensive filed guide for controlling
soil erosion in California.  May.

BASMAA. 1996.  Start at the Source — Residential Site Planning and Design
Guidance Manual.

Caltrans.  1996.  Storm Water Quality Handbooks – Construction Contractors Guide
and Specifications.  May.

Sources Of Additional Information

Note:  This guidance is primarily based on “Blueprint for a Clean Bay.
Best Management Practices to Prevent Stormwater Pollution from Con-
struction-Related Activities,” published by BASMAA and the Santa Clara
Valley Nonpoint Source Pollution Control Program.  1995.
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Post-Construction Controls for New Development
and Redevelopment

The focus of this guidance is post-construction controls for new development or
redevelopment projects.  Post-construction controls can be generally grouped into
three types: site planning measures that avoid or reduce disturbance of the site
and limit the addition of impervious surfaces; pollution prevention/source con-
trol measures that reduce or eliminate potential future sources of pollutants; and
treatment control measures that treat polluted runoff from new development/
redevelopment sites.

This guidance is focused strictly on specific controls that can be incorporated into
individual development projects proposed by public and private entities to avoid
or reduce the pollutants from the particular project.  Where appropriate, pros and
cons are described along with typical conditions under which these controls have
been found to be effective.

As noted in Section 4.6 of the MURP, the best opportunities for post-construction
controls are available in larger projects or when implemented on a regional basis,
and most of this guidance emphasizes controls that can be introduced in larger
new development/redevelopment projects through the discretionary approval pro-
cess.  The second section of this guidance presents a list of controls that can be
employed for small infill-type projects (ministerial approval process) where the
opportunities are limited.

Site Planning Measures

This group of post-construction controls includes site planning to protect sensitive
resources at or near the site and the use of alternate paving and cover materials to
reduce the amount of impervious surfaces added by a new development.

Studies have shown that in single-family residential areas, streets are the primary
producers of runoff, and sidewalks and lawns, if properly vegetated, are a minor
source.  In multi-family developments, streets, parking lots and roofs generate
similar quantities of runoff.  In commercial/industrial areas, parking lots and roofs
are the main generators of runoff.  It follows then that to reduce impervious sur-
faces, in single-family residential areas reduction of street width and driveway
lengths should be the primary strategy, while in multi-family developments and
industrial/commercial areas, strategies should focus on reducing parking lots and
the footprint of buildings.  For more information on site planning, refer to Start at
the Source Residential Site Planning and Design Guidance Manual for Stormwater
Quality Protection, available from BASMAA.

Post-Construction Controls for Projects Requiring
Discretionary Approvals
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Site planning measures that minimize impervious surface and maximize infiltra-
tion are described below:

� Cluster development - Concentrate the development on a limited portion of
the site and leave the remaining portion undisturbed.  This should be used
where appropriate without creating other hazards such as those of access dur-
ing emergencies.

� Preserve natural drainages - This measure includes not filling in the natural
drainage features at the site, maintaining invert/streambeds to maximize ca-
pacity, and providing vegetated setbacks or buffer strips outside of the maxi-
mum water surface level.  Main concerns are related to safety especially of
children and future need for mosquito/pest control.

� Reduce sidewalk widths, especially in low-traffic areas - This control pro-
vides limited runoff reduction benefits, and reduction of width may not pos-
sible due to Americans with Disabilities Act (ADA) requirements.

� Avoid curb and gutter along driveways and streets where appropriate -
This is recommended in areas where flooding and ponding of water creating
mosquito habitat is not a problem.  Replace with swales.

� Use alternate paving materials/porous/permeable materials, where appro-
priate - This measure includes use of alternate paving materials (e.g., porous
asphalt, pervious concrete, pavers), landscaping, mulch, gravel and cobbles
where appropriate to provide ground cover, and reduce the use of asphalt or
other impervious pavement.

Pavers are recommended for driveways, walkways, and patios in single-family
residences where the site does not generate highly polluted runoff (that could
contaminate groundwater if it were to infiltrate) and where ADA requirements
do not have to be met.  In non-residential areas, pavers are recommended for
emergency access roads, overflow parking areas, and non-handicapped park-
ing stalls.  These are not recommended where heavy loads (e.g. truck move-
ment) are anticipated.  For more information on alternate paving materials,
see Post-Construction Controls for New Development Fact Sheets available
from BASMAA.

� Reduce the length of driveways or infiltrate driveway runoff - This control
applies mainly to single-family residential units.  Note that in most of the large
metropolitan areas of California, driveways in new development are generally
short due to the high cost of land.  If long driveways in the Municipality are
due to the fact that the structures have to be set back from the property line per
the zoning ordinance, then the Municipality should consider changes in its
zoning ordinance.  If reduction of the driveway length is not possible, grade
and construct driveway so that runoff from driveway is directed to the adjacent
landscaped areas.
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� Reduce street width by eliminating on-street parking (where such actions
do not pose a safety hazard) - This measure can be generally used in new
residential areas.  In addition to reducing the impervious area, this control has
the added benefit of removing cars from streets and making street sweeping
easier and more effective.  If on-street parking in residential areas is elimi-
nated, the developer must provide adequate off-street visitor parking.

� Reduce alley width or use alternate materials for paving alleys - Alleys are
generally not built in residential areas in California due to the high cost of land
and concerns regarding safety and maintenance (alleys are often used for ille-
gal dumping).  However if alleys are included in a proposed development,
width should be minimized or alternate paving materials should be used.

� Mandate that all developments set aside open space -  This control is rec-
ommended for all developments (residential and non-residential).  The main
concern with open space relates to maintenance, weed control, and fire pre-
vention.

This group includes controls that can be incorporated into new development/rede-
velopment projects to avoid pollution in the long run by eliminating sources.

� Provide green areas where pets can be exercised - Pet excrement is a major
source of bacteria in urban runoff.  In addition to instituting ordinances requir-
ing owners to collect their pet’s excrement, provide green areas in new resi-
dential developments where people can walk their pets and keep pet excre-
ment away from sidewalks and streets.

� Install landscaping or other cover - Clearing and grading of surfaces in new
development can increase potential for erosion.  Install landscaping or other
cover materials to minimize erosion from graded surfaces.  Use of native plant
materials is recommended because native plants require less maintenance and
irrigation, and are typically more resistant to fires than non-native grasses.
Native plants do take longer to cover slopes therefore during the first few
years, supplemental protection (erosion blanket, mulch, etc.) will be neces-
sary.

� Incorporate low-maintenance landscaping - At some sites where erosion
may not be a concern but landscaping is proposed as part of the development,
require or recommend use of low-maintenance landscaping that does not re-
quire frequent fertilizer, pesticide and herbicide application.  In this regard, the
Municipality should identify the types of trees, shrubs, and ground cover that
would work in the community based on local climatic and soil conditions, and
should make such lists available to municipal staff responsible for reviewing
projects.

Source Controls
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� Require labeling of storm drains (to discourage dumping) - Developer should
be required to label all storm drains with the appropriate legend used in the
city, cautioning against dumping.

� Where possible, eliminate gutters/roofdrains or direct runoff to landscaped
areas - Roofdrains can be eliminated only in one to two-story buildings.  Where
these cannot be eliminated, direct the downspout of the gutter to a landscaped
area or into an infiltration trench.  Install several gutters to distribute the flow.

� Construct designated vehicle wash area - In new residential developments
involving more than 50 units, require applicant to construct a designated ve-
hicle wash area that is plumbed to discharge to the sanitary sewer (the Munici-
pality should check with the local wastewater treatment plant before institut-
ing this control).

� Encourage underground parking and the construction of multi-storied
parking structures - For commercial projects, encourage developers to build
underground or multi-story parking structures so that not only is impervious
surface minimized but the parking surfaces are under a roof and not exposed to
storm water.

� Encourage cooperative or shared parking - This control is recommended
for commercial areas, and can be a cooperative effort between commercial
entities or between commercial entities and the Municipality.

� Encourage use of alternate paving materials for parking lots - This control
is recommended for overflow parking areas and for less frequently used park-
ing spaces (typically these are spaces along the periphery of the parking lot that
will not have to meet ADA requirements and due to low usage there will be
less concern regarding pollution of groundwater through infiltration of stall
runoff).

� Encourage measures to reduce building footprint  and increase use of taller
structures (where appropriate) - This control is recommended for commer-
cial and municipal structures.

� Require that waste storage areas be bermed - Require all developments to
grade and pave outdoor waste receptacle area to prevent run-on of storm water,
and install a low containment berm around it.  Alternately, construct a covered
enclosure with wash-down capabilities outletting into the sanitary sewer.

� Require installation of valves on storm drain inlets in loading dock areas -
At commercial/industrial facilities where loading docks are proposed, require
the applicant to install a valve to control runoff in the event of spills.
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This group includes controls that can be built at new development/redevelopment
sites to capture and treat the polluted runoff before it enters the city’s storm drain
system or other receiving waters.

� Rooftop Catchment Systems - These are rooftops which are designed to pool
stormwater, which following the storm, evaporates. This effectively eliminates
rooftop runoff from the storm drain system, and thereby reduces the hydrauli-
cally-connected impervious area.  Another function of these systems is to slow
down the runoff to reduce peaks.  Problems with rooftop catchment systems
are mainly related to leakage. Such systems are usually recommended for large
commercial and industrial sites, and in climatic zones where rainfall is inter-
mittent and temperatures are above freezing.

� Vegetated Filter Strips - Vegetated filter strips, buffer strips, or riparian buffer
zones are strips of vegetation placed between receiving waters (e.g., along
streams) and pollutant sources.  The effectiveness of the strips depend prima-
rily on the width of the strip, and the vegetation type and condition.  Strips of
100-300 feet in width are often considered.  Such strips have been success-
fully applied to urban, agricultural, and forestry situations.  Vegetation type
selection in California must  take into account the semi-arid climate and usu-
ally should be drought-resistant.  Maintenance is primarily annual cutting. Such
strips are recommended for new development located along receiving waters
such as streams, rivers and lakes, but outside the flood control boundary.

� Vegetated Swales - Swales are shallow low gradient channels that are veg-
etated.  They are commonly applied in rural residential areas in lieu of tradi-
tional curb/gutters and underground stormwater drainage pipes.  Water quality
improvement is achieved primarily through filtration, and performance is de-
pendent on the swale hydraulic capacity and vegetation type and condition.
Influent water should be relatively free of coarse sediment to avoid burying
the vegetation.  Where sediment loads are of concern, sediment settling basins
can be provided upstream of the swales. Maintenance consists primarily of
vegetation management and settling basin cleanouts.  Swales are generally
recommended for low-density residential developments located in relatively
flat terrain.

� Infiltration Basins - Infiltration basins store and infiltrate stormwater into the
surficial groundwater aquifer. Performance is critically dependent on soil po-
rosity and adequate depth to groundwater. In California, such conditions are
typical of inland valleys, in contrast to low lying coastal areas. In order to
maintain recharge rates, influent water may require pretreatment to remove
sediments. Infiltration basins are effective at reducing runoff rates and vol-
umes and can provide water supply benefits through aquifer recharge. Mainte-
nance primarily consists of periodic removal of accumulated trash, debris and
sediments to maintain recharge rates. Infiltration basins are generally recom-

Treatment Controls
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mended in semi-arid areas where the depth to groundwater is relatively high
and the soils are highly pervious. Where such conditions exist, this technology
is generally applicable to the entire range of urban development, although the
potential for groundwater contamination is often of concern in industrial areas.

� Infiltration Trenches - Infiltration trenches are shallow drains filled with high
porosity materials (e.g. gravel).  Stormwater discharged to these trenches is
stored during the runoff event and infiltrates into the groundwater during dry
weather periods. As with infiltration basins, performance requires porous sub-
soils and adequate depth to the groundwater table. The acceptability and de-
signs of  infiltration trenches may be covered by building codes where there is
concern that infiltrating water may adversely affect soil strength around foun-
dations.  Infiltration trenches are generally not recommended for roof runoff
near buildings because of  building code requirements;  but can be effective as
part of the overall open channel drainage system.

� Dry Detention Ponds/Basins - These are basins designed to temporarily store
and treat storm water prior to gradually releasing it downstream.  Such basins
can provide flood control and storm water treatment benefits. Treatment per-
formance depends on storage volume (12-24 hours of residence time is consid-
ered a good rule of thumb), and good circulation (avoidance of short circuit-
ing).  A major factor limiting good performance is that, during larger storm
runoff events,  water entering a dry basin may resuspend previously settled
material in which case the ponds may act as a source of sediment and associ-
ated chemicals.  In general dry basins are not as effective as wet basins(discussed
below), however, in certain arid areas, wet basins are not feasible.  Perfor-
mance of dry basins can be improved by incorporating slow release outlet struc-
tures.  Such basins are generally applicable to residential, commercial, and
industrial development in arid areas where there is insufficient runoff to main-
tain wet basins.  The cost of urban lands often preclude this type of treatment in
the more dense portions of urban areas.

� Retention Ponds/Wet Basins - These are basins that contain a permanent pool
of water. Such ponds can provide flood control, ecological, and water quality
benefits. The performance of wet basins depends on the size of the basin, wa-
tershed characteristics, and influent conditions. The primary treatment process
in retention ponds is settling.  Maintenance is required for removing debris,
vegetation management, and maintaining the inlet and outlet structures.  Accu-
mulation rates in such basins typically require that accumulated sediment be
removed about once every 10-20 years.  Retention ponds are generally appli-
cable to most urban situations, as long as there is adequate space for the facility
and acceptable geological conditions. The cost of land often precludes this
type of treatment in the more densely developed portions of urban areas.

� Constructed/Restored Wetlands - In addition to providing flood control and
water supply benefits through artificial recharge of groundwater, constructed
wetlands designed for stormwater management provide water quality benefits
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through a number of processes including sedimentation, filtration, absorption,
biological processes, and nutrient uptake. Pollutant removal performance de-
pends on the size of the wetland relative to the watershed, the design of the
wetland, and the type and composition of wetland vegetation.  Wetlands also
provide additional ecological and recreational benefits.  If a significant amount
of sedimentation is anticipated, a deep settling basin could be constructed (which
the water would enter prior to reaching the wetland).  The basin would require
periodic maintenance to remove accumulated sediment.  Constructed wetlands
require maintenance, especially in the first 5-10 years during which vegetation
is growing and natural seeding is occurring. Providing suitable hydrologic
conditions for vegetation growth and water treatment is key to successful per-
formance of constructed wetlands. Constructed wetlands are generally appli-
cable to most urban situations, as long as there is adequate space for the facil-
ity, an adequate source of water, and appropriate soils. In California, such wet-
lands would likely be seasonal in nature.  The cost of urban lands often pre-
clude this type of treatment in the more densely developed portions of urban
areas.

A variation of this control is the use of existing wetlands for urban runoff
treatment.  Existing wetlands at or downstream of a new development/rede-
velopment project can be enhanced to improve hydrology, and runoff from the
development project can be directed to the wetlands.

Note that the dry detention ponds/basins, retention ponds/wet basins, and the
constructed wetlands need to be periodically monitored for accumulation of
toxic materials, and provisions made for cleanout and disposal pretreatment
may be added (to remove heavy sediment trash and debris) to reduce mainte-
nance.  If a significant amount of sediment is anticipated, a deep settling basin
could be constructed.  This would also need to be periodically cleaned out to
maintain capacity.

� Filtration Systems - Filtration systems convey stormwater through filter me-
dia (e.g., sand, compost, charcoal) to treat the storm water.  The chemicals
treated vary depending on the type of media and may include fine sediment,
colloidal material, hydrocarbons, organics, nutrients and dissolved metals.  Such
systems come in many sizes and designs including: (1) inserts placed in indi-
vidual storm drain inlets, (2) linear units that treat stormwater from small im-
pervious areas such as parking lots, and (3) large 1-2 acre sand filters that treat
runoff from urban catchments. Filters are effective as long as the capacity of
the filter is not exceeded, and the filter is not allowed to clog. Filter inserts are
particularly problematic in this regard, and recent testing and evaluation ques-
tions their applicability where material in runoff will clog or block the filter.
In stormwater applications filter systems are required to remove blocking ma-
terials (leaves, trash, debris, sediments, oil and grease) and storage to better
manage flowrates.
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Experience to date with filter type inserts for drain inlets suggest that the units
are easily clogged with sediment and debris, with resultant bypassing of most
of the flows.  Therefore, inserts are not recommended unless require frequent
inspection and cleaning is performed.  Filtration systems will have limited ap-
plication in small well-maintained parking lots.

� Oil/Grit Separators - Oil/grit (gravity) separators are usually multi-chambered
treatment units that are placed underground and treat stormwater from a drain-
age catchment.  The individual chambers often are designed to trap grit and
floatables, and adsorb hydrocarbons.  Flows in excess of the design capacity
should be diverted around the unit, otherwise there is the possibility that sedi-
ment previously trapped in the chambers will be resuspended and flushed down-
stream. Inspection and maintenance is required to ensure that the units are not
filling up with sediment, as accumulation can affect performance.  Traditional
gravity oil/water separators that utilize skimming devices and coalescing plates
(to increase droplet size and capture) are generally not applicable to stormwater
conditions where total hydrocarbon concentrations are generally less than 10
mg/l. The performance of oil/grit separators varies depending on the chosen
design and cannot be generally recommended at this time, pending more data
from ongoing testing.  In general, oil/grit separators are useful only at sites
where there are chances that oil spills could occur and to a limited degree at
development sites that have high oil and grease loadings such as petroleum
storage yards and vehicle storage facilities.

General Design Considerations for Treatment Controls

Treatment control design standards, depending on the type of  units, are based on
either treating a given volume of runoff (e.g., first 0.5 inch of runoff) or a peak
flowrate associated with a design storm. The volume approach is often utilized for
small catchments where there tends to be a “first flush” condition (e.g., a parking
lot).  Design storms for storm water controls tend to be small (e.g. recurrence
intervals of 3 months to 2 years) compared to flood control designs standards be-
cause of the need to minimize the size and cost of the unit, and because most
runoff is associated with the more frequent smaller events. Treatment controls must
be designed such that volumes and flows in excess of the design standard bypass
the unit, otherwise there is the possibility of aggravating flooding and also causing
resuspension of previously captured sediments or other constituents. Also, all of
the treatment devices above require some inspection, maintenance, and disposal of
solids to ensure optimum performance and often to avoid flooding.

� Incorporate low-maintenance landscaping - The applicant should be in-
structed to use low-maintenance drought-tolerant landscaping that does not
require frequent fertilizer, pesticide and herbicide application.

Post-Construction Controls for Projects Requiring
Administrative Permits
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� Require labeling of storm drains (to discourage dumping) - The applicant
should be instructed to label all storm drains with the appropriate legend used
in the municipality, cautioning against dumping.

� Where possible, direct gutters to landscaped areas - Roof drains may be
eliminated only in one to two-story buildings.  Where these cannot be elimi-
nated,  instruct the applicant to direct the downspout of the gutter to land-
scaped area or into an infiltration trench.  Install several gutters to distribute
the flow.  Note that roof drains may be eliminated in residential and some
commercial areas only, and should not be eliminated in industrial areas.

� Use alternate paving materials/porous/permeable materials, where appro-
priate - Instruct applicant to use alternate paving materials (pavers), landscap-
ing, mulch, gravel and cobbles where appropriate to provide ground cover,
and reduce the use of asphalt or other impervious pavement.  As noted earlier,
pavers are recommended for driveways, walkways, and patios in single-fam-
ily residences where the site does not generate highly polluted runoff (that
could contaminate groundwater if it were to infiltrate) and where ADA re-
quirements do not have to be met.  In non-residential areas, pavers are recom-
mended for emergency access roads, overflow parking areas, and non-handi-
capped parking stalls.  These are not recommended where heavy loads (e.g.
truck movement) are anticipated.  For more information on alternate paving
materials, see Post-Construction Controls for New Development Fact Sheets
available from BASMAA.

For additional information on post-construction controls for new development and
redevelopment projects, see the following:

Bay Area Stormwater Management Agencies Association.  1996.  Start at the Source.
Residential Site Planning and Design Guidance Manual for Stormwater Qual-
ity Protection.

City of  Olympia.  1994.  Impervious Surface Reduction Study.  Conducted by the
Public Works Department.  Water Resources Program.  November.  (for infor-
mation on reducing impervious surfaces such as street widths, sidewalks, and
parking facilities).

Wilson, A.  1994.  “Stormwater Management, Environmentally Sound Approaches”,
published in the Environmental Building News, Vol. 3, No. 5, September/Oc-
tober. (for a general discussion of new development controls).

City of San Rafael.  1991. Hillside Residential Design Guidelines Manual.  Pre-
pared by Gast Hilmer Associates.  (for more information on designing and
building residential developments in hilly areas).

Sources of Additional Information
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Bay Area Stormwater Management Agencies Association (BASMAA). 1997. Com-
pilation of New Development Stormwater Treatment Controls in the San Fran-
cisco Bay Area. June.  (For treatment controls)

California State Stormwater Quality Task Force. 1993. California Stormwater Best
Management Practice Handbook - Municipal. March.  (For treatment controls)

US Environmental Protection Agency. 1993. Guidance Specifying Management
Measures for Sources of Nonpoint Pollution in Coastal Waters, Issued Under
Authority of Section 6217(g) of the Coastal Zone Act Reauthorization Amend-
ments of 1990. EPA 840-B-92-002. January.

Center for Watershed Protection, Watershed Protection Techniques, A Quarterly
Bulletin on Urban Watershed Restoration and Protection Tools.

Center for Watershed Protection. 1996. Design of Stormwater Filtering Systems,
prepared for Chesapeake Research Consortium, December.

Center for Watershed Protection. 1995. Site Planning for Urban Stream Protec-
tion, prepared by T. Schueler for Metropolitan Washington Council of Govern-
ments.  (For information on cluster development, stream protection buffers,
street reduction controls)



 4U  Sample Standards





 4V  Sample Reporting Forms





 4W  BMPs for Vehicle Service Facilities



4W-1
APPENDIX 4W  BEST MANAGEMENT PRACTICES

Vehicle Service Facilities

Focus of Document

This guidance presents BMPs to address the discharge of pollutants to the storm
drainage system from vehicle service facilities.  These facilities include:

� Vehicle Repair Shops, Body Shops, Car Washes (SIC Major Group 75)

� Gasoline stations (SIC 5541)

Sources of Pollutants

There are several activities that could potentially cause the discharge of pollutants
to the storm drainage system from these facilities.  These activities of concern
include:

� Facility maintenance and management (Keeping a clean shop, storage, spill
control, outdoor waste receptacle areas, education and training)

� Changing oil and other fluids

� Cleaning engines and parts, and flushing radiators

� Washing cars and other vehicles

� Body repair and painting

� Fuel dispensing

Pollutants of Concern

Some of the pollutants of concern from these facilities are:

� Metals (copper, zinc, chromium, nickel, and lead)

� Oil and grease

� Gasoline (e.g. Polyaromatic Hydrocarbons (PAHs) and Methyl Tertiary-Butyl
Ether (MTBE) )

� Solvents
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Best management practices for the most part are common sense, good housekeep-
ing measures that can be implemented without resulting in excessive effort and
cost to the facility owner/operator.  BMPs listed below apply mainly to the opera-
tions of such facilities.  Structural controls or physical improvements are generally
not recommended for existing facilities although opportunities for structural con-
trols should be utilized when new vehicle service facilities are constructed or ex-
isting ones are remodeled.

To assist the City in selecting BMPs for implementation by the vehicle service
facility operator/owner, BMPs that are considered high priority are marked “• • •“;
medium priority are marked “• •“ and low priority are market “•“.  Rationale used
in this prioritization is presented at the end of the section.

Facility Maintenance and Management Practices

Keeping a Clean Shop

• • Use drip pans under leaking vehicles to capture fluids.

• • • Regularly sweep or vacuum the shop floor and other paved surfaces at your
facility.  Use mopping as an alternative to hosing down or washing work
areas.  If mopping is used to clean shop floors:

1) Spot clean any spilled oil or fluids using absorbents or rags.

2) Use dry cleanup methods:  Sweep the floor using absorbents.

3) After steps 1 and 2 above (if mopping is still needed), mop and dispose
of mop water to the sanitary sewer.

4) Do not pour mop water into the paved areas, street, gutter, or storm
drain.

(See Rationale 1 at the end of section)

• Remove unnecessary hoses to discourage washing down floors and outside
paved areas.

• Collect all metal filings, dust, and paint chips from grinding, shaving, and
sanding, and dispose of the waste properly.  Never discharge these wastes
to the storm drain or sanitary sewer.

Best Management Practices
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• Collect all dust from other activities (e.g. brake pad dust) and dispose of
the waste in compliance with local requirements.  Never discharge these
wastes to the storm drain or sanitary sewer.

• • Recycle cleaning rags through an industrial laundry.

• • • Inspect and clean if necessary, storm drain inlets and catch basins within
the facility boundary before October 1 each year (see Rationale 2 at the
end of section).

• • • Label storm drains with “No Dumping – Discharges to Ocean” (see Ratio-
nale 3 at the end of section).

Storage

• • • Store hazardous materials and wastes in secondary containment where they
are protected from rain and in a way that prevents spills from reaching the
sanitary sewer or storm drain (see Rationale 4 at the end of section).

• • • Keep lids on waste barrels and containers, and store them indoors or under
cover to reduce exposure to rain (see Rationale 4 at the end of section).

• • All hazardous wastes must be labeled according to hazardous waste regu-
lations.  Consult the Fire Department or your local hazardous waste agency
for details.

• • Keep wastes separate to increase your waste recycling/ disposal options
and to reduce your costs.

• • Never mix waste oil with fuel, antifreeze, or chlorinated solvents.  Consult
your hazardous waste hauler for details.

• • Double-contain all bulk fluids and wastes to prevent accidental discharges
to the sewer and storm drain.  Consult the Fire Department for details.

• • • Keep storage areas clean and dry.  Conduct regular inspections so that
leaks and spills are detected as soon as possible (see Rationale 4 at the end
of section).  Document all inspections.

• • • When receiving vehicles to be parted or scavenged, park them on a paved
surface and immediately drain and collect gasoline and other fluids prop-
erly.  Place drip pans to catch leaking fluids (see Rationale 4 at the end of
section).
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• • Drain all fluids from components, such as engine blocks, which you may
store for reuse or reclamation.  Keep these components under cover and on
a drop pan or sealed floor.

• • Store new batteries securely to avoid breakage and acid spills during earth-
quakes.  Shelving should be secured to the wall.  Store used batteries in-
doors and in plastic trays to contain potential leaks.  Recycle old batteries.

Spill Control

The Best Spill Control is Prevention

• • • Maintain and keep current, as required by other regulations, a spill response
plan and ensure that employees are trained on the elements of the plan (see
Rationale 5 at the end of section).

• Minimize the distance between waste collection points and storage areas.

• Contain and cover all solid and liquid wastes – especially during transfer.

• • Purchase and maintain absorbent materials in accordance with local regu-
lations and procedures for containment and cleanup of different spills, and
make sure they are easily accessible anywhere in the shop.  Saturated
absorbents generally must be disposed of as hazardous waste.

• • “Spot clean” leaks and drips routinely.  Leaks are not cleaned up until the
absorbent is picked up and disposed of properly.

• • • Check floor drains to ensure that they are not connected to or discharge to
the storm drain system (see Rationale 6 at the end of section).

Outdoor Waste Receptacle Areas

• Spot clean leaks and drips routinely to prevent runoff of spillage.

• Minimize the possibility of pollution from outside waste receptacles by
doing at least one of the following:

� use only watertight waste receptacle(s) and keep the lid(s) closed, or

� grade and pave the waste receptacle area to prevent run-on of storm
water, and install a low containment berm around the waste receptacle
area, or

� install a roof over the waste receptacle area.
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Education and Training

• • • Train all employees upon hiring - and annually thereafter - on personal
safety, chemical management, and proper methods for handling and dis-
posing of waste. Make sure that all employees understand storm water
discharge prohibitions, wastewater discharge requirements, and these best
management practices. Use a training log or similar method to document
training (see Rationale 1 and 5 at the end of section).

• • Post instructional/informational signs around your shop for customers and
employees. Put signs above all sinks prohibiting discharges of vehicle flu-
ids and wastes. Put signs on faucets (hose bibbs) reminding employees
and customers to conserve water and not to use water to clean up spills.

• • • Label drains within the facility boundary, by paint/stencil (or equivalent),
to indicate whether they flow to an on-site treatment device, directly to the
sanitary sewer, or to a storm drain. Labels are not necessary for plumbing
fixtures directly connected to the sanitary sewer (see Rationale 3 at the end
of section).

• • • Post emergency telephone numbers of the wastewater treatment plant and
the fire department.

Changing Oil and Other Fluids

• • Whenever possible, change vehicle fluids indoors and only on floors con-
structed of non-porous materials.  Avoid working over asphalt and dirt
floors – surfaces that absorb vehicle fluids.

• • If vehicle fluids must be removed outdoors, always use a drip pan.  Prevent
spills from reaching the street or storm drain by working over an absorbent
mat and covering nearby storm drains, or working in a bermed area.  If
necessary, you can use absorbent socks to create a bermed area.

• When draining fluids into a drain pan, place a larger drip pan (e.g., 3’ x 4’)
under the primary drain pan to catch any spilled fluids.

• • Transfer fluids drained from vehicles to a designated waste storage area as
soon as possible.  Drain pans and other open containers of fluids should
not be left unattended unless they are covered and within secondary con-
tainment.

• • Store waste containers of antifreeze and oil within secondary containment.
Antifreeze and waste oil should be stored separately and recycled, or dis-
posed of as hazardous waste.
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• • • Never pour vehicle fluids or other hazardous wastes into sinks, toilets, floor
drains, outside storm drains, or in the garbage.  These substances should be
kept in designated storage areas until recycled or safely disposed of (see
Rationale 4 at the end of section).

• • Drain fluids from leaking or wrecked vehicles as soon as possible, to avoid
leaks and spills.

Cleaning Engines and Parts, and Flushing Radiators

• • • Eliminate discharges from engine cleaning and flushing of radiators to the
sanitary sewer and storm drains.  Use a licensed service to haul and recycle
or dispose of wastes (see Rationale 4 at the end of section).

• • Steam cleaning of engines must be done in a closed-loop water recycling
system.  No steam cleaning water may be discharged to the sanitary sewer
or the storm drain.

• • Designate specific areas or service bays for engine, parts, or radiator clean-
ing.  Do not wash or rinse parts outdoors.

• • Use self-contained sinks and tanks when working with solvents.  Keep
sinks and tanks covered when not in use.

• • Inspect degreasing solvent sinks regularly for leaks, and make necessary
repairs immediately.

• Avoiding soldering over drip tanks.  Sweep up drippings and recycle or
dispose as hazardous waste.

• • Rinse and drain parts over the solvent sink or tank, so that solvents will not
drip or spill onto the floor.  Use drip boards or pans to catch excess solvent
solutions and divert them back to a sink or tank.

• • Allow parts to dry over the hot tank.  If rinsing is required, rinse over the
tank as well.

• Collect and reuse parts cleaning solvent solutions and water used in flush-
ing and testing radiators.  When reuse is no longer possible, these solutions
are hazardous wastes unless otherwise determined, and must be disposed
of properly.

• • Never discharge cleaning solutions used for engines or parts into the sewer
sanitary system without adequate treatment.  Most facilities have these so-
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lutions hauled off-side as hazardous waste because of the permits neces-
sary for on-site treatment.

• • Rinsewater may only be discharged to the sanitary sewer after adequate
treatment and approval by the sewage treatment plant.

• • • Never discharge wastewater from steam cleaning, or engine/parts cleaning
to a street, gutter, storm drain, or sanitary sewer.

Washing Cars and Other Vehicles

Regular Activity

• • If car washing is a central activity of your business, the most desirable
option is to treat and recycle the wash water.

• • • Designate a vehicle washing area and wash cars and trucks only in that
area.  This “wash pad” should be bermed to prevent discharges to storm
drains and should discharge to the sanitary sewer after adequate treatment
and approval of the sewage treatment plant.

• • Cover an outside wash pad or minimize the area of an uncovered pad to
reduce the amount of rainwater reaching the sanitary sewer.  Consult your
local sewage treatment plant for guidance.

• • • Acid-based wheel cleaners and other specialized cleaners may be prohib-
ited or require additional treatment before discharge to the sewer.

Occasional Activity

• • Even biodegradable soap is toxic to fish and wildlife.  Whenever possible,
take vehicles to a commercial car wash that recycles.

• • • If soap is used in washing, the wash water must be collected and discharged,
preferably with treatment, to the sanitary sewer.  This water cannot be dis-
charged to a storm drain (see Rationale 7 at the end of section).

• • • Never rinse off spray-on acid-based wheel cleaners where rinsewater may
flow to a street, gutter, or storm drain.

Washing New Vehicles

• If cleaning the exterior of new vehicles with water only, the discharged
water may go to the storm drain directly unless the vehicle has been coated.
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• Always protect the storm drains from solvents used to remove protective
coatings from new cars.  Discharges of these solvents to the sanitary sewer
must receive adequate treatment and approval of the sewage treatment plant.

Body Repair and Painting

• • Whenever possible, conduct all body repair and painting work indoors or
under cover.

• When receiving damaged vehicles, inspect for leaks.  Use drip pans if nec-
essary.

• When cleaning auto body parts before painting, do not use hose-off
degreasers.  Brush off loose debris and use rags to wipe down parts.

• Use dry cleanup methods such as vacuuming or sweeping to clean up dust
from sanding metal or body filler.  Debris from wet sanding can be allowed
to dry overnight on the shop floor, then swept and vacuumed.  Liquid from
wet sanding should not be discharged to the storm drain.

• Minimize waste paint and thinner by carefully calculating paint needs based
on surface area and using the proper sprayer cup size.

• Do not use water to control overspray or dust in the paint booth unless you
collect this wastewater.  This water should be treated before discharge into
the sanitary sewer system.

• Clean spray guns in a self-contained cleaner.  Recycle the cleaning solution
when it becomes too dirty to use.  Never discharge cleaning waste to the
sanitary sewer or storm drain.

Fuel Dispensing

• • • Maintain fuel dispensing areas using dry cleanup methods such as sweep-
ing for removal of litter and debris, or use of rags and absorbents for leaks
and spills.  Fueling areas should never be washed down unless dry clean-
up has been done and the wash water is collected and disposed of in the
sanitary sewer system (see Rationale 1, 4, and 5 at the end of section.)

• Fit underground storage tanks with spill containment and overfill preven-
tion systems meeting the requirements of Section 2635(b) of Title 23 of the
California Code of Regulations.

• Fit fuel dispensing nozzles with “hold-open latches” (automatic shutoffs)
except where prohibited by local fire departments.
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• Post signs at the fuel dispenser or fuel island warning vehicle owners/
operators against “topping off” of vehicle fuel tanks.

New or Substantially Remodeled Vehicle Service Facilities

The elements listed below should be included in the design and construction of
new or substantially remodeled fuel dispensing facilities.

• • Fuel dispensing areas must be paved with portland cement concrete (or,
equivalent smooth impervious surface), with a 2% to 4% slope to prevent
ponding, and must be separated from the rest of the site by a grade break
that prevents run-on of storm water. The fuel dispensing area is defined as
extending 6.5 feet from the corner of each fuel dispenser or the length at
which the hose and nozzle assembly may be operated plus 1 foot, which-
ever is less. The paving around the fuel dispensing area may exceed the
minimum dimensions of the “fuel dispensing area” stated above.

• • The fuel dispensing area must be covered and the cover’s minimum di-
mensions must be equal to or greater than the area within the grade break.
The cover must not drain onto the fuel dispensing area.

Note:  Substantially Remodeled Facilities – One of the following criteria must be
met before a facility is deemed to be substantially remodeled and’ the design ele-
ments described above are required to be included in the new design and construc-
tion:

� the canopy cover over the fuel dispensing area is being substantially replaced
(not including cosmetic/facial appearance changes only) and the footing is
structurally sufficient to support a cover of the minimum dimensions described
above, or

� one or more fuel dispensers are relocated or added in such a way that the
portland cement concrete (or, equivalent) paving and grade break or the canopy
cover over the fuel dispensing area do not meet the minimum dimensions as
defined above. Replacement of existing dispensers does not, by itself, consti-
tute a substantial remodel.

The following element should be included in the design and construction of new
or substantially remodeled vehicle service facilities.

� Grade and pave the outdoor waste receptacle area to prevent run-on of storm
water.
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Rationale for assigning high priority to selected BMPs

BMPs that are assigned high priority (•••) are mostly preventative practices that
are inexpensive to implement versus collection, treatment and disposal of water
that has picked up pollutants.  The rationale used in this report is listed below:

1) Rationale:  Prevention practices are cost effective and relatively inexpensive to
implement vs. collection, treatment and disposal of wastewater.  Materials to
achieve dry cleaning are readily available and material can be disposed of
through existing practices.

2) Rationale:  Pollutants from incidental spills and leaks and trash will collect in
storm drain facilities during dry weather period and will be a significant source
of pollutants during the first significant storm.  Cleaning will remove this po-
tential source.

3) Rationale:  The public in general do not realize that storm drains flow directly
through to the ocean without treatment.  Labeling of storm drains is an effec-
tive method of public education.

4) Rationale:  HAZMAT and HAZWASTE are toxic to aquatic life and waterfowl
in streams and ocean and prevention of spills is more cost effective than cleanup.

5) Rationale:  Spills are cheaper to clean up when quickly contained.  A spill
response plan will prepare employees to use equipment and material available
for contaminated and cleanup and to ensure their safety while doing the cleanup.

6) Rationale:  Improperly plumbed floor drains can become a direct point of dis-
charge of spills that occur indoor and outdoors, to streams and other surface
waters.

7) Rationale:  Car washing compounds including soaps and wheel cleaners are
toxic to aquatic life and wildlife and must be prevented from entering the storm
drainage system.

Additional information on BMPs for vehicle service facilities is available in the
following publications:

Alameda County Urban Runoff Clean Water Program, 1994. Auto Radiator Ser-
vice And Fishing. Alameda County, California.

Note:  This guidance is based primarily on Best Management Practice
Guide – Retail Gasoline Outlets, prepared by California Retail Gasoline
Outlet Work Group of SWQTF 1997.

Sources of Additional Information
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Alameda County Urban Runoff Clean Water Program, 1994. Auto Body Repair
and Refinishing and Fishing. Alameda County, California.

Alameda County Urban Runoff Clean Water Program, 1994. Auto Wrecking And
Fishing. Alameda County, California.

Alaska Health Project, 1987. Waste Reduction Makes Good Business Sen$e for
Vehicle Repairers.

BADA/BASMAA, 1995. Your Shop Can Make a Difference! What vehicle ser-
vice shops can do to protect water quality in the Bay and Delta. Bay Area
Dischargers Association and Bay Area Stormwater Management Agencies
Association. Prepared by the Bay Area Pollution Prevention Group. Oakland,
California.

California DTSC, 1992. Hazardous Waste Minimization Fact Sheet for Auto Paint
Shops. Doc. No. 202. California Department of Toxic Substances Control.
Sacramento, California.

California DTSC, 1992. Hazardous Waste Minimization Checklist s Assessment
Manual for Auto Paint Shops. Doc. No. 406. California Department of Toxic
Substances Control. Sacramento, California.

California DTSC, 1993. Fact Sheet, Handling and Transport of Spent Lead-Acid
Storage Batteries for Recycling. Doc. No. 102. California Department of Toxic
Substances Control, Office of Pollution Prevention and Technology Develop-
ment. Sacramento, California.

California DTSC, 1993. Fact Sheet, Used Oil: Handling, Storage, and Transport
for Recycling. Doc. No. 103. California Department of Toxic Substances Con-
trol, Office of Pollution Prevention and Technology Development. Sacramento,
California.

California DTSC, 1993. Fact Sheet, Used Oil Filters: Handling, Storage, and
Transport for Recycling. Doc. No. 104. California Department of Toxic Sub-
stances Control, Office of Pollution Prevention and Technology Development.
Sacramento, California.

California SWQTF, 1993. California Storm Water Best Management Practices
Handbooks - Industrial. Prepared by Camp Dresser & McKee, Larry Walker
Associates, Uribe & Associates, and Resource Planning Associates.

California SWQTF, 1997. Best Management Practice Guide – Retail Gasoline
Outlets. Prepared by Retail Gasoline Outlet Work Group.

City and County of San Francisco, 1991. Service Station Hazardous Waste Reduc-
tion and Management Checklist. San Francisco Hazardous Waste Program.
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City and County of San Francisco, 1994. The Green Wrench Guide, Pollution Pre-
vention Tips for Auto Repair and Body Shops. San Francisco Water Pollution
Prevention Program, Bureau of Environmental Regulation and Management.

City and County of San Francisco, 1994. Shop Information Package, Automotive
Repair Facilities. San Francisco Water Pollution Prevention Program, Bureau
of Environmental Regulation and Management.

County Sanitation Districts of Los Angeles County, 1990. Radiator Repair Indus-
try, Pollution Prevention Opportunities Checklist., California.

City of Los Angeles, 1991. Fact Sheet: The Automotive maintenance Industry -
Basic Environmental and Business Requirements. Hazardous & Toxic Materi-
als Office, Board of Public Works.

City of Los Angeles, 1992. Fact Sheet: The Radiator Repair Industry - Basic Envi-
ronmental and Business Requirements. Hazardous & Toxic Materials Office,
Board of Public Works.

City of Manhattan Beach,1994. Ocean Safe Practices for the Auto-Industry and
How to Become an Ocean Safe Enterprise, A Guide for the Automotive Indus-
try. Manhattan Beach, California.

City of San Jose, 1992. The Pollution Solution For The Automotive Industry. San
Jose, California.

City of Santa Monica. Hazardous Waste Reduction Facts: Automotive Painting.
Department of General Services. Santa Monica, California.

City of Santa Monica. Hazardous Waste Reduction Facts: Vehicle S Equipment
Repair and Maintenance Shops. Department of General Services. Santa Monica,
California.

City of Sunnyvale, 1994. Automotive Best Management Practices Handbook. City
of Sunnyvale Industrial Waste Pretreatment Program. Sunnyvale, California.

Connecticut Technical Assistance Program. Waste Reduction Checklist, Automo-
tive Repair. Hartford, Connecticut.

MnTAP, 1991. Auto Body Repair: Hazardous waste management and reduction.
#28. Minnesota Technical Assistance Program Minneapolis, Minnesota.

MnTAP, 1993. Autobody Repair Shop Waste Reduction Measures. #91. Minnesota
Technical Assistance Program Minneapolis, Minnesota.

MnTAP, 1994. Waste Management Guidance for Oil Cleanup. #65. Minnesota
Technical Assistance Program. Minneapolis, Minnesota.
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MnTAP, 1994. Vehicle Maintenance and Repair Self-Assessment. #47. Minnesota
Technical Assistance Program. Minneapolis, Minnesota.

MnTAP, 1994. Managing Used Oil Sorbents. #52. Minnesota Technical Assis-
tance Program. Minneapolis, Minnesota.

MnTAP, 1994. Waste Reduction Alternatives for Spray Painting and Coating. #85.
Minnesota Technical Assistance Program. Minneapolis, Minnesota. ,

NEIWPCC, 1994. The Tuned-Up Shop, Best Management Tips For A Smooth-
Running Environmentally Friendly Auto Repair Operation. New England In-
terstate Water Pollution Control Commission. Wilmington, Massachusetts.

New Jersey Department of Environmental Protection. Vehicle Maintenance, Tech-
nical Information Publication (TIP). Division of Hazardous Waste Manage-
ment. Hazardous Waste Minimization Program. Trenton, New Jersey.

North Carolina Department of Natural Resources and Community Development,
1986. Pollution Prevention Tips, Waste Reduction Options: Radiator Service
Firms. Pollution Prevention Pays Program. Raleigh, North Carolina.

North Carolina Department of Environment, Health, and Natural Resources, 1990.
Pollution Prevention Tips, Waste Reduction Options: Automobile Salvage Yards.
Pollution Prevention Program. Raleigh, North Carolina.

Regional Water Quality Control Plant-Palo Alto, 1992. Best Management Prac-
tices for Automotive-Related Industries, Sewer Use Ordinance for Vehicle Ser-
vice Repair. Palo Alto, California.

Regional Water Quality Control Plant-Palo Alto, 1993. Shop Information Pack-
age, Vehicle Service Facility Waste Minimization Program. Palo Alto, Califor-
nia.

San Mateo Countywide STOPPP, 1995. Pollution Prevention Practices for Auto-
motive Service and Repair Shops. San Mateo Countywide Stormwater Pollu-
tion Prevention Program. San Mateo County, California.

USEPA,1990. Vehicle Maintenance. EPA/530-SW-90-027a. U.S. Environmental
Protection. Agency.

USEPA. Does your facility generate automotive service wastes ? U.S. Environ-
mental Protection Agency, Underground Injection Control Program.

USEPA. Pit Stops, The Be-Kind-To-The-Environment-In-Your-Shop Game. U.S.
Environmental Protection Agency, Region I. Boston, Massachusetts.
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Virginia DEQ. Pollution Prevention, Stop Driving Up Your Costs. Virginia De-
partment of Environmental Quality, Office of Pollution Prevention. Richmond,
Virginia.

Washington DOE, 1992. Managing Hazardous Wastes: A Guide for Transmission
Shops. 92-BR-10. Washington State Department of Ecology, Hazardous Waste
and Toxics Reduction Program. Olympia, Washington.

Washington WE, 1992. Managing Hazardous Wastes: A Guide for Automotive
Repair Shops. 92BR-1S Washington State Department of Ecology, Hazardous
Waste and Toxics Reduction Program. Olympia, Washington.

Washington DOE, 1992. Managing Hazardous Wastes A Guide for Service Sta-
tions. 92-BR-13. Washington State Department of Ecology, Hazardous Waste
and Toxics Reduction Program. Olympia, Washington.

Washington DOE, 1993. Auto Body Restoration and Painting A Success Story in
Waste Reduction. #6. Washington State Department of Ecology, Waste Reduc-
tion, Recycling, and Litter Control Program. Olympia, Washington.

Washington DOE, 1995. Best Management Practices Manual for Automobile
Dealerships. 95405A. Washington State Department of Ecology, Hazardous
Waste and Toxics Reduction Program. Olympia, Washington.
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Food Service Facilities

Focus of Document

This guidance presents BMPs to address the discharge of pollutants to the storm
drainage system from food service facilities.  These facilities include:

� Restaurants

� Institutional cafeterias

� Grocery stores, bakeries, and delicatessens

� Any facility requiring a Health Department permit for food preparation

Sources of Pollutants

There are several activities that can potentially cause the discharge of pollutants to
the storm drainage system from these facilities.  These activities of concern in-
clude:

� Cleaning of equipment

� Grease handling and disposal

� Spill cleanup and surface cleaning

� Dumpster and loading dock area

� Cooling and refrigeration equipment maintenance

� Landscaping and grounds maintenance

� Parking lots

� Illegal connections

� Use of toxic cleaners

Pollutants of Concern

Some of the pollutants of concern from these facilities are:

Note:  BMPs for drive-through food facilities are discussed under BMPs
for shopping centers.
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� Organic materials (food wastes)

� Oil and grease

� Toxic chemicals in cleaning products, disinfectants, and pesticides

Best management practices are common sense, good housekeeping measures that
can be implemented at reasonable effort and cost to the facility owner/operator.
Many facility owners/operators are already implementing some of these practices.
BMPs listed below apply mainly to the operations of such facilities.  Structural
controls or physical improvements are generally not recommended for existing
facilities although opportunities for structural controls should be utilized when
new food service facilities are constructed or existing ones are remodeled.

To assist the Municipality in selecting BMPs for implementation by the food ser-
vice facility operator/owner, BMPs that are considered high priority are marked
“• • •”; medium priority are marked “• •” and low priority are marked “•”.  Ratio-
nale used in this prioritization is presented at the end of the section.

Facility Maintenance and Management Practices

Cleaning Equipment

• • • Clean equipment in a designated indoor area, such as a mop sink, pot sink,
or floor area with a drain connected to the sanitary sewer (indoor plumb-
ing).

• • • Clean equipment in a designated covered, bermed outdoor area with a drain
connected to the sanitary sewer (indoor plumbing).  Don’t allow food wastes
to accumulate in this area.

• • • Do not clean equipment outdoors in any area where water may flow to a
street, gutter, storm drain, or creek.

• • If possible, use floor mats that are small enough to be cleaned inside in a
mop sink or near a floor drain.

• • If floor mats are too big to clean indoors, take them to a self-service car
wash to clean.  Alternately, identify a large enough area in your facility for
washing mats, and make sure washwater drains to the sanitary sewer.

• For hood filter cleaning companies, see “Restaurant Equipment Repairing
and Servicing” in the yellow pages.

Best Management Practices
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Grease Handling and Disposal

• • • Never pour oil, grease, or sauces or salad dressings or waste grease
down a storm drain, or into a dumpster.  Use a recycler or a liquid
disposal company.

• For disposal of waste grease from grease interceptors and traps, contact a
disposal firm listed under “Grease Traps” and ‘Septic tanks” in the
yellow pages.  Most landfills will not accept grease or other liquid waste
from businesses.  It is in your best interest to ensure that your waste
grease is disposed of properly.  Ask your waste grease hauler where your
waste grease is disposed of.

Spill Cleanup and Surface Cleaning

Spill Prevention

• • • Maintain and keep current, as required by other regulations, a spill re-
sponse plan.

• Minimize the distance between waste collection points and storage areas.

• Contain and cover all solid and liquid wastes — especially during transfer.

• • Purchase and maintain absorbent materials and other spill response equip-
ment in accordance with local regulations and procedures for containment
and cleanup of different spills, and make sure they are easily accessible
anywhere in the shop.  Saturated absorbents generally must be disposed of
as hazardous waste.

• • “Spot clean” leaks and drips routinely.  Leaks are not cleaned up until the
absorbent is picked up and disposed of properly.

• • • Check floor drains to ensure that they are not connected to or discharge to
the storm drain system (see Rationale 6 at the end ofsection).

Spill Cleanup

• • • First, stop any spill at its source.

• • • Do not clean up spills by hosing down washwater into the gutter or a storm
drain.

• • • If the spill could enter a storm drain, protect the drain with sandbags, ab-
sorbent rags, or a pile of dirt.  You can temporarily seal the storm drain
with plastic sheeting.
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• • • Use granular absorbents (e.g. cat litter) to absorb the spill.  Dry sweep and
dispose of used absorbent in the garbage (if hazardous materials are not
spilled).

• • • If wet cleaning (including high-temperature or high pressure washing) is
required, dry clean first and then mop (or if it is absolutely necessary, wash)
and collect water.  Dispose of water in sink or other indoor drain, not the
storm drain.

• • • If a final rinse is necessary for health reasons, collect the rinse-water and
dispose to sink or indoor floor drain.  If outdoors, block storm drain before
applying water.  Mop up or wet-vacuum water, and dispose to sink or in-
door drain.

• • • Do not use bleach or disinfectants if there is a possibility that the rinse
water could flow to a street, gutter, or storm drain.

Education and Training

• • • Train all employees upon hiring – and annually thereafter – on personal
safety, chemical management, and proper methods for handling and dis-
posing of waste.  Make sure that all employees understand storm water
discharge prohibitions, wastewater discharge requirements, and these best
management practices.  Use a training log or similar method to document
training (see Rationale 1 and 5 at the end of section).

• • Post instructional/informational signs around your shop for customers and
employees.  Put signs above all sinks prohibiting discharges of vehicle
fluids and wastes.  Put signs on faucets (hose bibbs) reminding employees
to conserve water and not to use water to clean up spills.

• • • Label outdoor drains by paint/stencil (or equivalent) to indicate whether
they flow to an on-site treatment device or to a storm drain.  Labels are not
necessary for plumbing fixtures directly connected to the sanitary sewer
(see Rationale 3 at the end of section).

Dumpster and Loading Dock Areas

• • • Keep dumpster lids closed to keep out rainwater.

• • • Keep dumpsters or the dumpster enclosure locked to prevent illegal dump-
ing.

• • • Never place liquid waste or leaky garbage bags into a dumpster.
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• • • Don’t hose out dumpster interior in areas that drain to the storm drain
system.  Apply absorbent if any fluids are spilled in the dumpster.  (Dumpster
may be hosed if the wash area drains to the sanitary sewer.)

• • • Leaking dumpsters and compactors, and dumpsters that need to be cleaned
out, should be serviced by the dumpster leasing company.

• • • Make sure tallow bins (cooking oil/meat fat recycling bin), and any con-
tainers of waste grease are always tightly covered to prevent contamina-
tion of the grease and to prevent problems with rats and insects.

• • • Have spill cleanup materials handy near the dumpster and loading dock
areas.

Cooling and Refrigeration Equipment Maintenance

• • • Make sure all discharges from cooling and refrigeration equipment go to
the sanitary sewer and not to the street, storm drain, or creek.

• • Make sure your maintenance contractor is knowledgeable and skilled at
minimizing corrosion with correct chemical treatments.

Landscaping and Grounds Maintenance

• • Use up pesticides.  Rinse containers, and use rinse water as product.  Dis-
pose of unused pesticide as hazardous waste.

• • Collect lawn and garden clippings, pruning waste, and tree trimmings.  Chip
if necessary, and compost or dispose appropriately.  Do not place clip-
pings, pruning waste, or tree trimmings in gutters.  Do not blow or rake
leaves, etc. into the street.

• • In communities with yard waste recycling, leave clippings and pruning
waste for pickup in approved bags or containers.  Or, take to a landfill that
composts yard waste.

New or Substantially Remodeled Food Service Facilities

The elements listed below should be included in the design and construction of
new or substantially remodeled food service facilities.

� Grade and pave the outdoor waste receptacle area to prevent run-on of storm
water.

� Alternately, store the waste receptable in a covered enclosure with wash down
capability.
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Rationale for assigning high priority to selected BMPs

BMPs that are assigned high priority (• • •) are mostly preventative practices that
are inexpensive to implement versus collection, treatment and disposal of water
that has picked up pollutants.  The rationale used in this report is listed below:

1) Rationale:  Prevention practices are cost effective and relatively inexpensive to
implement vs. collection, treatment and disposal of wastewater.  Materials to
achieve dry cleaning are readily available and material can be disposed through
existing practices.

2) Rationale:  Pollutants from incidental spills and leaks and trash will collect in
storm drain facilities during dry weather period and will be a significant source
of pollutants during the first significant storm.  Cleaning will remove this po-
tential source.

3) Rationale:  The public in general do not realize that storm drains flow directly
through to the ocean without treatment.  Labeling of storm drains is an effec-
tive method of public education.

4) Rationale:  HAZMAT and HAZWASTE are toxic to aquatic life and waterfowl
in streams and the ocean and prevention of spills is more cost effective than
cleanup.

5) Rationale:  Spills are cheaper to clean up when quickly contained.  A spill
response plan will prepare employees to use equipment and material available
for containment and cleanup, and to ensure their safety while doing the cleanup.

6) Rationale:  Improperly plumbed floor drains can become a direct point of dis-
charge of spills that occur indoor and outdoors to streams and waterways.

7) Rationale:  Cleaning products, disinfectants, and pesticides are toxic to aquatic
and wildlife and must be prevented from entering the storm drainage system.

Additional information on BMPs for food service facilities is available in the fol-
lowing publications:

BASMAA, 1996.  Pollution for Surface Cleaning.  Bay Area Stormwater Manage-
ment Agencies Association.  Oakland, California.

California SWQTF, 1996.  Stormwater Resource Guide.  Prepared by the Public
Information/Public Participation Subcommittee.

City of Manhattan Beach, 1994.  How to Become an Ocean Safe Enterprise, A
Guide for the Restaurant Industry.  Manhattan Beach, California.

Sources of Additional Information
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City of Manhattan Beach, 1994.  Ocean Safe Practices for Restaurants.  Manhat-
tan Beach, California.

Eastern Municipal Water District, 1993.  Grease...Help for the Food Service Es-
tablishment.  San Jacinto, California.

Los Angeles County, no date.  Good Cleaning Practices for a Cleaner Ocean-
Food & Restaurant Industry, Poster.  Los Angeles County, California.

Los Angeles River Watershed Cities, 1996.  Stormwater Best Management Prac-
tices (BMPs) - Food Service Industry, Brochure 7, Restaurants, Grocery Stores,
Bakeries, Food Producers and Distributors.  Los Angeles County, California.

Regional Water Quality Control Plant-Palo Alto, no date.  Food Service Facilities
- Selecting and installing a grease removal device.  Palo Alto, California.

Regional Water Quality Control Plant - Palo Alto, no date.  Water Quality Protec-
tion Guidelines for Food Handling Facilities.  Palo Alto, California.

San Antonio Water System, 1996.  Storm Water Pollution Housekeeping Hand-
book.  San Antonio, Texas.

San Antonio Water System, 1996.  What Temporary Food Establishment Vendors
Need to Know About Pollution Prevention.  San Antonio, Texas.

Santa Clara Valley Nonpoint Source Pollution Control Program, 1994.  Good Prac-
tices to Protect Our Creeks and Bay, Guidelines for Restaurants, Grocery Stores,
Cafeterias, Bakeries, Delicatessens, Booklet in English and brochures in En-
glish, Spanish, Vietnamese, and Chinese.  San Jose, California.

Santa Clara Valley Nonpoint Source Pollution Control Program, 1994.  Good Prac-
tices to Protect Our Creek and Bay, Poster.  San Jose, California.
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Shopping Centers

Focus of Document

This guidance presents BMPs to address the discharge of pollutants to the storm drain
system from shopping centers.  Shopping centers include:

� Single Business (i.e., convenience stores, automotive parts stores)

� Multi-Business Centers

Sources of Pollutants

There are several activities that can potentially cause the discharge of pollutants to the
storm drain system from shopping centers.  These activities of concern include:

� Facility maintenance and management (sidewalk, parking areas, and building clean-
ing, storage, spills, outdoor waste receptacle areas, landscaping and grounds main-
tenance)

� Parking lots

Pollutants of Concern

Some of the pollutants of concern that may originate from shopping centers are:

� Metals (copper, zinc, chromium, nickel, and lead) (from parking lots and paved
surfaces)

� Petroleum hydrocarbons (from parking lots and paved surfaces)

� Organic decaying material (from landscaped areas)

� Fertilizers, pesticides, and herbicides (from landscaped areas)

� Sediment (from landscaped areas)

Best management practices are common sense, good housekeeping measures that can
be implemented with reasonable effort and cost to the property owner or management.
BMPs listed below apply mainly to the operations of such facilities.  Structural controls
or physical improvements have generally not been required for retrofit of existing facili-
ties although opportunities for structural controls should be utilized when new stores/
shopping centers are constructed or exteriors of existing shopping centers are remod-

Best Management Practices
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eled.

To assist the Muncipality in selecting BMPs for implementation by the shopping center
operator/owner, BMPs that are considered high priority are marked “• • •”; medium
priority are marked “• •” and low priority are marked “•”.  Rationale used in this
prioritization is presented at the end of the appendix.

Parking Lots

• • • Littering in parking lots produces parking lot pollution.  Signs prohibiting litter-
ing, as well as conveniently located trash cans, can help to reduce this problem.

• • • Spot clean by applying absorbent materials to spilled or leaded automotive or
similar fluids (i.e., gasoline, oil, antifreeze).  Absorbents can be used in any park-
ing lot where leaks are observed, on wet areas or in frequently used stalls.

• • • Saturated absorbent material should be collected in approved disposal contain-
ers, and disposed of properly.  In some jurisdictions, oil-soaked absorbent is
considered a hazardous waste.  Check with your local administering agency
(usually Department of Health).

• • • Inspect and clean if necessary, storm drain inlets and catch basins within the
property boundary before October 1 each year.  Inlet cleaning is usually con-
ducted using one of two methods, manual cleaning or by vacuum truck.

� Manual cleaning is the removal of debris and sediment using shovels, buck-
ets, etc.  Manual cleaning is recommended for a few (5 or less) small sized
inlets (approximately 3’ x 3’ x 3’).

� For sites with greater than 5 small inlets or large sized inlets, the vacuum
truck method should be used.  The vacuum truck method includes manual
removal of debris (trash, branches, etc.) followed by removal of sediment
and/or water with a vacuum truck.  A vacuum truck company in your area
can be found in the Yellow Pages under Sewer Contractors or Pumping
Contractors.

• Signs should be posted prohibiting oil changing and other automotive repairs
that could lead to a spill of parking lot pollutants.

• Sediment (less the debris) removed from the catchbasin or inlet cleaning should
be analyzed for disposal.  Pollutants of concern are lead; oil and grease; and
hydrocarbons.  In general, based on the analysis of sediments from inlet clean-
ing, it appears that in older cities all these pollutants have been found at elevated
levels whereas, in the newer cities, the main pollutants in inlet sediments are
hydrocarbons.  If concentrations are elevated, the sediment should be disposed
of as hazardous waste.
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Landscaping and Grounds Maintenance

• • • Follow federal, state, and local laws governing the use, storage, and disposal of
pesticides/herbicides.

• • • Use pesticides only if there is an actual pest problem (not on a regular preventa-
tive schedule).

• • • Avoid use of copper-based pesticides if possible.  Use the least toxic pesticide
for the job if alternatives are available.

California Department of Pesticide Regulation is conducting a review of
pesticidal and non-pesticidal alternatives to diazinon and chlorpyrifos for
urban uses (see DPR site on WorldWide Web, www.cdpr.ca.gov).

• • • Do not use pesticides if rain is expected.

• • • Do not mix or prepare pesticides for application near storm drains, and use the
minimum amount needed for the job.

• • Use up pesticides.  Rinse containers, and use rinse water as product.  Dispose
of unused pesticide as hazardous waste.

• • Collect lawn and garden clippings, pruning waste, and tree trimmings.  Chip if
necessary, and compost.

• • In muncipalities with yard waste recycling, leave clippings and pruning waste for
pickup in approved bags or containers.  Or, take to a landfill that composts yard
waste.

• • • Do not place clippings, pruning waste, or tree trimmings in gutters.  Do not blow
or rake leaves, etc. into the street.

• • • Protect stockpiles and landscaping materials from wind and rain by storing them
under tarps or secured plastic sheeting.

• • • Store pesticides, fertilizers, and other chemicals indoors or in a shed or storage
cabinet.

• • • Schedule grading and excavation projects for dry weather.
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Storage of Hazardous Materials

• • • Store hazardous materials and wastes where they are protected from rain and in
a way that prevents spills from reaching the sanitary sewer or storm drain.

• • • Keep lids on waste barrels and containers, and store them indoors or under
cover to reduce exposure to rain.

• • All hazardous wastes must be labeled according to hazardous waste regulations.
Consult the Fire Department or your local hazardous waste agency (typically
County Environmental Health) for details.

• • Keep wastes separate to increase your waste recycling/ disposal options and to
reduce your costs.

• • Never mix waste oil with fuel, antifreeze, or chlorinated solvents.  Consult your
hazardous waste hauler for details.

• • Double-contain large quantities of hazardous fluids to prevent accidental dis-
charges to the sanitary sewer and storm drain.  Consult the Fire Department for
details.

• • • Keep storage areas clean and dry.  Conduct regular inspections so that leaks
and spills are detected as soon as possible.

Outdoor Waste Receptacle Areas

• Spot clean leaks and drips routinely to prevent runoff of spillage.

• Minimize the possibility of pollution from outside waste receptacles by doing at
least one of the following:

� use only watertight waste receptacle(s) and keep the lid(s) closed, or

� grade and pave the waste receptacle area to prevent run-on of storm water,
and install a low containment berm around the waste receptacle area, or

� install a roof over the waste receptacle area.

Fountain/Cooling Equipment Maintenance

• • • Never discharge fountain water to a street or storm drain.

• • When emptying a fountain, let chlorine dissipate for a few days, and then re-
cycle/reuse water by draining it gradually onto a landscaped area, or

• • • Contact the local sewage treatment authority.  You may be able to discharge to
the sanitary sewer.
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• • • Do not use copper-based algaecides unless absolutely necessary.  Control al-
gae with chlorine or other alternatives to copper-based pool chemicals.  Cop-
per is a powerful herbicide.  Sewage treatment technology cannot remove all of
the metals that enter a treatment plant.

• • • Make sure all discharges from cooling towers or boiler blowdown go to the
sanitary sewer and not to the street, storm drain or creek.  It is okay to dis-
charge condensate from cooling equipment into the storm drain.

• • Make sure your maintenance contractor is knowledgeable and skilled at mini-
mizing corrosion with proper chemical treatment.

Shopping Center Maintenance

Table 1 lists BMPs that should be used during maintenance of shopping center
structures and surfaces, including sidewalks.

Spill Control

• • • Maintain and keep current, as required by other regulations, a spill response
plan and ensure that employees are trained on the elements of the plan.

• Contain and cover all solid and liquid wastes – especially during transfer.

• • Purchase and maintain absorbent materials in accordance with local regulations
and procedures for containment and cleanup of different spills, and make sure
they are easily accessible anywhere in the shop.  Saturated absorbents generally
must be disposed of as hazardous waste.

• • “Spot clean” leaks and drips routinely.  Leaks are not cleaned up until the ab-
sorbent is picked up and disposed of properly.

• • • Check floor drains to ensure that they are not connected to or discharge to the
storm drain system.

Education and Training

• • • Train all maintenance employees upon hiring – and annually thereafter - on per-
sonal safety, chemical management, and proper methods for handling and dis-
posing of waste.  Make sure that employees understand storm water discharge
prohibitions, wastewater discharge requirements, and these best management
practices. Use a training log or similar method to document training.

• • Post instructional/informational signs around your place of business for custom-
ers and employees. Put signs above all sinks prohibiting discharges of vehicle
fluids and wastes. Put signs on faucets (hose bibbs) reminding employees and
customers to conserve water and not to use water to clean up spills.
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Table 1.  Cleaning of Surfaces and Structures

Type of Surface Characteristics Cleaning Technique Disposal Alternatives
Discharge to
Storm Drain

Sidewalks, Plazas

Sidewalks, Plazas,
Driveways

Parking lots and
driveways

Building exteriors
and walls

Building exteriors

Graffiti Removal 

Masonary 

No oily deposits

Light oily deposits

Source: Santa Clara Valley Urban Runoff Pollution Prevention Program

Heavy oily deposits

Glass, steel, or
painted surfaces
(post1978/no lead
in paint

Painted with lead-
based or mercury-
additive paint

Graffiti

Mineral Deposits

Sweep, collect and dispose
of debris and trash; then
wash.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent
materials. Use a screen
or filter fabric over inlet,
then wash surfaces.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent,
place oil-absorbent boom
around storm drain, or a
screen or filter fabric over
inlet.

Okay to discharge to
storm drain.

Seal storm drains.
Can not be discharged to
the storm drain.

Okay to discharge to
storm drain provided the
drain is sealed first with
a fabric filter to capture
dirt, paint particles and
flakes or oil absorbent
boom.

Can not be discharged to 
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be discharged to
storm drain.

Can be discharged to
storm drain if washwater
is filtered through a
boom.

Vacuum/pump to a tank.
Check with POTW for dis-
charge to sanitary  sewer.

Vacuum/pump washwater
to sanitary sewer. Check
with POTW about pre-
treatment.

Rinse treated area with
alkaline soap and direct
washwater to a landscaped
or dirt areas. Alternately,
washwater may be collected
and neutralized to a pH
between 6 and 10, then
discharged to landscaping
or pumped to sanitary
sewer.

Can alternately be directed
to landscaped areas.

Vacuum/pump wash water
to a tank or discharge to
sanitary sewer.

Can alternately be sent to
landscape areas.

Direct washwater to sanitary
sewer or vacuum/pump
water to a tank.

Okay to discharge to
storm drain, provided an
oil-absorbent boom or
filter fabric is used. No
oily sheen should be
visible in the water
draining into the storm
drain.

Washing without soap.

Washing with soap.

Acid Washing.

Using wet sand blasting.
Minimize use of water; 
sweep debris and sand.

Using high pressure
washing and cleaning
compounds.

Washing with or without
soap.
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• • • Label storm drain inlets within the property boundary, by paint/stencil (or equiva-
lent), to indicate whether they flow to an on-site treatment device, directly to the
sanitary sewer, or to a storm drain. Labels are not necessary for plumbing fix-
tures directly connected to the sanitary sewer.

Rationale for Assigning High Priority to Selected BMPS

BMPs that are assigned high priority (• • •) are mostly preventative practices that are
inexpensive to implement versus collection, treatment and disposal of water that has
picked up pollutants.  The rationale used in this report is listed below:

1) Rationale:  Prevention practices are cost effective, already widely used and relatively
inexpensive to implement vs. collection, treatment and disposal of wastewater.

2) Rationale:  Pollutants from incidental spills and leaks and trash will collect in storm
drain facilities during dry weather period and will be a significant source of pollutants
during first significant storm.  Cleaning will remove this potential source.

3) Rationale:  The public in general do not realize that storm drains flow directly through
to the ocean without treatment.  Labeling of storm drains is an effective method of
public education.

4) Rationale:  HAZMAT and HAZWASTE are toxic to aquatic life and waterfowl in
streams and ocean and prevention of spills is more cost effective than cleanup.

5) Rationale:  Spills are cheaper to clean up when quickly contained.  A spill response
plan will prepare employees to use equipment and material available for cleanup,
and to ensure their safety while doing the cleanup.

6) Rationale:  Improperly plumbed floor drains can become a direct point of discharge
of spills that occur indoor and outdoors to streams and other waterways.

7) Rationale:  Cleaning products, disinfectants, and pesticides are toxic to aquatic or-
ganisms and wildlife and must be prevented from entering the storm drainage sys-
tem.

Most of the information on shopping center BMPs was derived from the following sources:

Santa Clara Valley Urban Runoff Pollution Prevention Program

Tahoe Regional Planning Agency Handbook of Best Management Practices
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Sources of Additional Information



 4Z  Program and BMPs for Mobile Cleaners













































  4AA  Sample Reporting Form





 4BB  APWA Guidance on Regulated Industries



















































 4CC  BMPs for Industrial Storm Water Pollution Control



























































 4DD  Sample Checklist







 5A  Monitoring Parameters












